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SILK,  Artificial.  For  many  years  manu¬ 
facturers  sought  to  produce  a  material 
which  could  be  used  as  a  substitute  for 
silk.  At  the  Paris  Exposition  in  1889 
the  Comte  de  Chardonnet  exhibited  a  fibre  hav¬ 
ing  characteristics  of  true  silk.  This  fibre  was 
produced  from  cellulose  of  either  cotton  or 
pulp  of  soft  woods,  and  after  going  through 
several  processes  could  be  spun  and  dyed  like 
natural  silk  thread.  Many  other  experimenters 
and  inventors  followed  improving  and  modifying 
the  Chardonnet  method.  Artificial  silk  is  not  so 
soft  to  the  touch  as  true  silk,  nor  has  it  the 
strength  or  elasticity.  It  is  used  largely  for 
dress  trimmings,  hosiery,  cheap  ribbons  and 
upholsteries;  also  for  insulating  electric  wires 
and  in  the  manufacture  of  incandescent  mantles. 
It  is  claimed  that  Joseph  Wilson  Swann  (q.v.) 
was  the  first  one  to  attempt  the  production  of 
artificial  silk  on  a  commercial  scale.  The  con¬ 
sumption  of  this  material  in  the  United  States 
in  1918  amounted  to  5,801,221  pounds  as  com¬ 
pared  to  4,683,543  pounds  in  1915. 

SILK  AND  THE  SILK  INDUSTRY.  In 

this  article  it  is  proposed  to  trace  briefly  the  his¬ 
tory  of  the  manufacture  of  silk,  which  has  been 
throughout  all  the  past  an  article  of  luxury,  and 
which  as  late  as  the  3d  century  of  our  era 
commanded  a  price  so  great  as  to  be  beyond  an 
emperor’s  wealth  to  purchase  for  his  empress; 
but  in  our  day  has  come  to  be  within  the  means 
and  ability  of  the  great  masses  of  our  people, 
and  a  necessity  instead  of  a  luxury. 

1.  History. —  Chinese  appear  to  be  the  first 
people  who  applied  themselves  to  sericulture, 
although  some  claim  for  the  Tussur  silk  of 
India  the  earliest  silk  fibre  used.  The  words 
Seres  used  by  Theophanes  and  Serinda  by  Pro¬ 
copius  were  in  all  probability  so  used  to  indi¬ 
cate  that  part  of  the  East,  which  was  no  doubt 
China,  where  the  silk  industry  existed  at  a  very 
remote  period.  Ptolemy  was  the  first  to  use 
the  word  Seres  for  China,  or  rather  the  north¬ 
ern  part  of  it,  known  later  as  Cathay;  and  the 
name  is  derived  from  the  Chinese  name  of 
the  silkworm,  sze,  see  or  si,  in  Korean  sir, 
whence  the  Greek  ovp,  the  silkworm;  or/peg  the 
people  who  furnished  silk;  and  or/pLKdv  silk. 
The  Latin  sericum  has  been  traced  direct  to  the 
Mongol  Sirkeh;  and  the  Serikoth  of  Isaiah, 
xix,  9,  has  been  supposed  to  be  silk.  From 
sericum  is  derived  the  French  soie,  and  etymo¬ 
logically  connected  with  it  are  the  German 
seide,  Anglo-Saxon  seolc  and  English  silk. 
Hawae-nan-tze  informs  us,  in  a  Chinese  work 


called  the  ( Silkworm  Classic,*  that  Se-ling-shi, 
the  principal  queen  of  Hwang-te  (2640  B.C.), 
was  the  first  to  rear  silkworms,  and  the  Em¬ 
peror  Hwang-te  was  induced  to  make  robes 
and  garments  from  this  circumstance.  The 
Chinese  historians  carry  back  the  cultivation  of 
the  mulberry  and  the  breeding  of  silkworms 
to  the  mythic  period.  If  they  are  to  be  be¬ 
lieved,  the  art  of  silk-reeling  was  known  in 
China  in  the  time  of  Fouh-hi,  a  century  before 
the  date  traditionally  assigned  to  the  biblical 
deluge,  and  Hwang-te’s  queen  did  not  disdain 
to  share  in  the  labors  attending  the  care  of  the 
insect,  as  well  as  in  those  of  the  loom,  the  in¬ 
vention  of  which  seems  to  be  attributed  to  her 
and  to  have  raised  her  to  the  position  of  a  tute¬ 
lary  genius  with  special  altars  of  her  own.  But 
whatever  the  precise  date  of  the  discovery, 
there  can  be  no  question  of  the  very  high  an¬ 
tiquity  of  the  knowledge  of  the  worm  and  its 
product  in  China.  A  series  of  imperial  edicts 
and  voluminous  literature  of  practical  treatises 
testify  to  the  importance  of  the  industry  and 
the  care  that  was  taken  to  foster  an  art  which 
was  considered,  according  to  M.  de  Rosny, 
<(best  fitted  to  promote  the  morality  of  the  peo¬ 
ple  and  extinguish  pauperism  in  the  empire.® 
The  wives  of  the  nobles  through  successive 
generations  personally  attended  to  the  rearing 
of  the  silkworms.  That  this  silk  was  of  the 
mulberry-fed  kind  is  evident  from  a  further 
extract  from  the  ( Silkworm  Classic  which 
says  that  afterward  <(When  Yu  regulated  the 
waters  (2200  b.c.)  mention  is  made,  in  his  work 
on  the  tribute,  of  the  land  adapted  for  the  mul¬ 
berry  tree  having  been  supplied  with  silkworms, 
from  which  time  the  advantage  thereof  gradu¬ 
ally  increased.®  It  is  not  known  whether  silk 
was  utilized  in  India  at  so  early  a  period  as 
this;  but  that  India  learned  the  art  from  China 
is  generally  believed,  although  at  what  period 
is  not  known.  Aristotle  is  the  first  Occidental 
to  give  a  description  of  the  silkworm,  speaking 
of  it  as  a  horned  insect,  which  passed  through 
successive  transformations  and  produced  bom- 
bykia.  Four  hundred  years  later  Pliny  described 
the  silkworm,  but  he  knew  nothing  of  its  con¬ 
nection  with  the  production  of  silk,  which,  he 
affirmed,  was  a  woolly  substance,  combed  from 
the  leaves  of  trees  and  spun  by  the.  Seres. 
For  1,200  or  1,500  years  after  silk  fabrics  had 
become  known  in  western  Asia  and  eastern 
Europe,  the  prevalent  opinion  was,  that  it  was 
either  a  fleece  which  grew  upon  a  tree  (thus 
confounding  it  with  cotton),  or  the  fibre  from 
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the  inner  bark  of  some  tree  or  shrub;  while 
some,  deceived  by  the  glossy  and  silky  fibres 
of  the  seed  vessels  of  the  Asclepias  Syriaca 
(milk-week),  and  of  the  silk-cotton  tree  ( Bom - 
bax )  believed  it  was  the  product  of  one  or  the 
other  of  these.  A  few  had  come  so  near  the 
truth  as  to  conjecture  that  it  was  spun  by  a 
spider  or  beetle.  So  carefully  did  the  Orientals 
keep  their  secret  that  it  was  not  exposed  until 
the  6th  century  after  Christ,  when  two  Nesto- 
rian  monks,  who  had  been  engaged  in  missionary 
labors  in  China,  solved  the  mystery,  by  bring¬ 
ing  to  Constantinople  a  small  quantity  of  silk¬ 
worm  eggs,  concealed  in  the  hollow  of  their 
palmer  staves.  The  missionaries  had  observed 
in  China  the  various  processes  connected  with 
the  rearing  of  silkworms,  the  nature  of  the 
trees  on  which  they  fed,  and  the  preparation 
of  the  silk.  This  occurred  in  552  in  the  reign  of 
Justinian,  who  gave  every  encouragement  to 
the  introduction  of  the  valuable  insect.  At  the 
proper  season  the  eggs  were  hatched  and  the 
caterpillars  were  fed  on  the  leaves  of  the  wild 
mulberry  tree.  The  monks  continued  to  super¬ 
intend  at  Constantinople  the  rearing  of  the 
insects  and  the  whole  process  of  manufacturing 
the  silk.  This  knowledge,  thus  made  public, 
soon  spread  over  the  world  and  though  the 
vast  production  of  silk  by  the  Chinese  was  not 
diminished,  that  of  Europe  and  western  Asia 
was  greatly  developed  in  the  centuries  that 
followed.  Before  the  introduction  of  the  silk¬ 
worm  in  the  West  and  while  its  culture  still 
remained  a  Chinese  secret  the  cities  of  Greece 
and  Syria  were  compelled  to  pay  so  high  a 
price  for  silk  that  their  fabrics  were  sold  ounce 
for  ounce  for  their  weight  in  gold. 

From  Constantinople  sericulture  spread  over 
the  Balkans  and  the  looms  of  Constantinople, 
Athens,  Thebes,  Corinth,  etc.,  were  kept  busy 
with  the  product.  The  Byzantine  silk  fabrics 
became  famous  and  was  much  used  for  ec¬ 
clesiastical  purposes,  vestments,  etc.  The  By¬ 
zantine  looms  declined  in  the  8th  and  9th  cen¬ 
turies,  but  those  of  Thebes  and  other  Grecian 
cities,  as  also  of  Syria  increased  their  produc¬ 
tion  and  improved  their  methods  of  manufac¬ 
ture.  The  Greeks  maintained  their  supremacy 
until  the  fall  of  the  Eastern  Empire  in  the  12th 
century;  but  the  Arabs  and  Saracen  princes 
carried  their  knowledge  of  the  manufacture 
into  northern  Africa,  Spain  and  Portugal  and 
to  Sicily.  The  production  of  Spain  and  Sicily 
was  very  considerable  as  early  as  the  11th 
century,  and  when  the  Normans  conquered 
Sicily  a  century  later  they  encouraged  the  silk 
industry.  King  Roger,  first  Norman  king  of 
Sicily,  in  1146  invaded  Greece  and  took  captive 
a  large  number  of  silk-weavers  whom  he  con¬ 
strained  to  settle  in  Palermo  and  Calabria 
and  to  teach  his  people  the  Greek  methods  of 
silk  culture,  Venice  and  Genoa  followed  Roger’s 
example  in  the  13th  century.  Other  cities  took 
up  the  new  manufacture  and  Italy  acquired  a 
prominence  in  the  industry  which  she  has  never 
wholly  relinquished.  About  the  13th  century 
silk  began  to  be  manufactured  in  France  at 
Tours  and  later  at  Lyons.  Not  until  1494,  how¬ 
ever,  did  France  engage  successfully  as  a  pro¬ 
ducer  of  cocoons.  Successive  rulers  of  France 
encouraged  the  industry  but  the  revocation  of 
the  Edict  of  Nantes  was  a  severe  blow  as  it 
exiled  about  400,000  Huguenots,  most  of  Whom 
were  silk-workers.  It  was  long  before  France 


recovered  her  lost  prestige  and  then  it  was 
again  wrecked  at  the  Revolution.  Under  Na¬ 
poleon  I  and  the  Bourbons  a  stringent  tariff 
did  much  for  the  industry  in  France.  The 
exiled  Huguenots  tried  sericulture  in  England 
but  without  success  until  1718  when  a  new 
method  of  throwing  was  introduced.  The  manu¬ 
facture  then  received  a  new  impulse  and  Eng¬ 
lish  silks  replaced  the  French  in  the  European 
markets.  The  English  industry  was  ruined  by 
the  commercial  treaty  of  1860  which  admitted 
French  silks  duty  free.  Switzerland  and  Ger¬ 
many  also  became  competitors  of  France  and 
are  largely  engaged  in  the  manufacture  of 
silk.  Belgium  and  Holland  have  for  several 
centuries  engaged  in  silk  production  and  the 
velvets  and  satins  of  Flanders  are  quite  as 
old  and  of  as  good  quality  as  those  of  the 
Italian  cities.  The  manufactured  silks  of  China, 
Japan  and  India  have  a  character  of  their  own 
and  for  some  purposes  are  in  demand.  For 
raw  silk  production  1913-19  see  table  on  page  6. 

2.  History  of  the  Industry  in  the  United 
States. —  According  to  Chinese  records  the  fila¬ 
ment  produced  by  the  silkworm  was  first  suc¬ 
cessfully  woven  by  Si-ling-Chi,  empress  of 
China,  in  2700  b.c.,  but  it  was  not  until  the  6th 
century  that  the  art  of  making  silk  was  intro¬ 
duced  in  Europe.  In  1609  James  I  brought  the 
silkworm  and  the  mulberry  tree  into  England 
and  shortly  after  this  the  company  of  Virginia 
was  formed  by  a  group  of  Englishmen  to  pro¬ 
mote  the  silk  industry  in  the  colonies  of 
America. 

The  first  expedition  sent  to  America  met 
with  disaster.  Four  years  later  a  more  success¬ 
ful  beginning  was  made.  Influenced  by  the 
Crown  the  Colonial  legislatures  passed  an  act 
requiring  10  mulberry  trees  to  be  planted  on 
every  hundred  acres.  There  was  a  fine  for 
neglect  of  this  duty  and  a  premium  for  every 
pound  of  silk  produced.  But  the  most  strenuous 
effort  amounted  to  little.  With  the  ascension 
of  a  new  king  to  the  British  throne  in  1666  all 
acts  giving  bounties  for  silk  or  requiring  mul¬ 
berry  trees  to  be  planted  in  Virginia  were  re¬ 
pealed,  and  an  interlude  occurred  in  sericulture 
until  the  last  years  of  the  century  when  several 
French  Huguenots  settled  in  South  Carolina. 
These  were  skilled  silk  workmen  and  they  were 
in  earnest  in  their  endeavor  to  cultivate  it  in 
profitable  quantities.  At  about  the  same  time 
another  colony  was  formed  in  the  same  province 
which  was  known  for  more  than  a  century  by 
the  name  of  Silk  Hope. 

During  the  first  35  years  of  the  18th  cen¬ 
tury  the  silk  industry  was  also  introduced  into 
Louisiana  and  Georgia.  Silk  culture  by  the 
colonists,  however,  had  a  fitful  and  uncertain 
existence.  From  1750  to  1772  the  period  of  its 
greatest  activity #  before  the  Revolution,  the 
export  of  raw  silk  averaged  only  500  pounds 
per  annum,  and  rarely  exceeded  1,000  pounds 
in  a  single  year. 

For  many  years  after  the  Revolutionary 
War  premiums  and  bounties  for  planting  mul¬ 
berry  trees  and  for  producing  raw  silk  were 
authorized  by  a  number  of  the  States.  In 
December  1825  the  subject  of  silk  culture  re¬ 
ceived  national  attention,  a  resolution  being 
introduced  and  referred  to  the  committee  on 
agriculture.  This  committee  reported  favorably 
and  directed  the  Secretary  of  the  Treasury  to 
prepare  a  manual  on  the  growth  and  manufac- 
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lure  of  silk.  Inquiries  for  information  on  the 
subject  were  sent  out  by  the  Secretary,  Mr. 
Richard  Rush,  in  1826,  and  from  the  replies 
and  other  material  received  a  manual  was  com¬ 
piled,  entitled  ((Letter  from  the  Secretary  of 
the  Treasury*  Six  thousand  copies  were 
printed  by  order  of  Congress.  This  document 
contained  220  pages  besides  illustrations  of 
machinery. 

Such  favorable  action  and  the  publication  by 
Congress  at  many  subsequent  sessions  of  other 
documents  relating  to  silk  culture,  together 
with  the  serious  consideration  of  the  subject 
by  the  congressional  committee  on  manufac¬ 
ture  and  the  committee  on  agriculture,  en¬ 
listed  general  attention.  Sericulture  gained  the 
public  ear.  Legislatures  of  several  States  passed 
bills  for  its  encouragement  and  a  most  deter¬ 
mined  effort  was  made  to  place  silk-growing 
on  a  paying  basis.  Silk  conventions  were  held 
in  Maryland,  New  Jersey,  New  York  and  Con¬ 
necticut.  All  efforts  failed,  however,  to  make 
sericulture  popular  in  this  country.  The  Amer- 


manufacture  was  conducted  in  the  vicinity  of 
Paterson,  N.  J.,  a  mill  town  within  easy  access 
of  the  New  York  markets,  which  has  grown 
to  be  the  leading  silk-producing  city  of  the 
United  States.  Other  advantageous  centres 
were  found  in  the  coal  fields  of  Pennsylvania 
where  fuel  was  cheap,  and  this  State  now  pro¬ 
duces  more  manufactured  silk  than  any  other 
State  in  the  Union.  The  sewing-silk  and  floss 
industry  has  always  been  confined  chiefly  to 
the  New  England  States.  In  1860  without  the 
protection  of  a  high  tariff  the  total  production 
of  the  industry  amounted  to  $6,600,000.  At 
that  time  importations  of  manufactured  silk 
were  valued  at  $3,300,000.  These  have  remained 
nearly  constant.  The  production  figures  have, 
however,  grown  in  tremendous  proportions  and 
in  1919  reached  a  total  of  $688,469,523,  while 
the  number  of  employees  rose  from  5,000  to 
126,782.  The  following  tables  of  the  imports  of 
raw  silk,  waste  silk  and  cocoons  for  specified 
years  will  serve  to  show  the  amount  of  raw 
material  now  being  consumed  by  the  industry: 
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1922-1923 

1917-1918 

1916-1917 

1915-1916 

Weight 

Value 

Weight 

Value 

Weight 

Value 

Weight 

Value 

Raw  silk . 

Waste  silk . 

Cocoons . 

Pounds 

52,683,604 

10,123,922 

380,382 

Dollars 

$405,796,394 

7,388,144 

382,835 

Pounds 

34,846,197 

8,583,344 

251,447 

Dollars 

$183,076,241 

7,229,176 

319,349 

Pounds 

33,868,885 

6,420,482 

62,056 

Dollars 

$156,085,649 

4,431,164 

54,995 

Pounds 

33,070,902 

8,657,322 

197,073 

Dollars 
$119,484,223 
4,706,689 
142 , 743 

ican  producer  could  not  compete  with  the  cheap 
labor  of  the  Orient  and  Europe,  and  other  lines 
of  industry  afforded  greater  remuneration. 
The  manufacture  of  silk  fabrics,  however,  has 
gained  great  success.  In  1810  Rodney  and 
Horatio  Hanks  erected  the  first  mill  on  this 
continent.  The  manufacture  of  silk  trimmings 
of  various  kinds  was  begun  in  1815  at 
Philadelphia  and  ribbons  in  1829  at  Baltimore. 
Here,  too,  the  American  manufacturer  was 
handicapped  by  foreign  competition  and  it  was 
not  until  a  protective  tariff  was  enforced  that 
the  industry  prospered. 

In  order  to  provide  money  to  meet  the  heavy 
expenses  of  the  government  caused  by  the  Civil 
War,  a  high  import  duty  was  placed  on  all 
luxuries,  including  silk.  The  duty  was  made  30 
per  cent  on  manufactured  silk  on  2  March 
1861  and  in  August  of  the  same  year  was 
raised  to  40  per  cent.  The  tariff  was  again 
advanced  on  30  June  1864  to  60  per  cent,  this 
time  not  only  for  revenue  but  for  protection. 
Following  this  advance  there  was  an  immediate 
show  of  activity  among  those  engaged  in  silk 
importing  to  consider  the  possibilities  of  manu¬ 
facturing  at  home.  Those  already  engaged  in 
the  manufacture  of  silk  received  a  fresh 
stimulus.  In  1872  The  Silk  Association  of 
America  was  organized,  in  New  York,  to  pro¬ 
mote  in  all  measures  the  common  interest  of 
silk-making  in  the  United  States.  At  the  Cen¬ 
tennial  Exposition  held  in  Philadelphia  in  1876 
American-made  silk  favorably  compared  with 
that  of  foreign  manufacture.  Much  of  the 


The  Manufacture  of  Silk. —  The  filament 

spun  by  the  silkworm  into  a  cocoon  is  so  fine 
that  several  must  be  reeled  together  to  produce 
a  thread  of  sufficient  size  to  handle.  This  is 
done  in  large  factories,  called  filatures.  Here 
the  cocoons  are  placed  in  basins  of  hot  water 
near  the  boiling  temperature.  Several  filaments 
from  as  many  cocoons  as  are  required  for  the 
size  of  the  raw-silk  thread  desired,  are  com¬ 
bined,  twisted  and  reeled  into  skeins.  When 
the  filament  from  one  cocoon  has  become  ex¬ 
hausted  it  is  replaced  by  another  cocoon  and 
the  reeler  adjusts  the  size  of  the  thread  by 
controlling  the  number  of  fresh  and  partially 
exhausted  cocoons  which  are  forming  the 
thread.  A  single  cocoon  of  good  quality  may 
furnish  from  400  to  800  vards  of  reelable  fila¬ 
ment.  Asiatic  silks  reeled  by  different  filatures 
and  different  qualities  from  the  same  filature 
are  designated  by  colorful  labels  called  ^chops.® 
Silk  that  has  been  reeled  is  known  as  raw  silk. 
The  damaged  cocoons  and  the  parts  of  each 
cocoon  which  cannot  be  reeled  are  known  as 
waste  silk.  Waste  silks  are  combed  and  spun 
into  spun  silk  or  silk-schappe  yarns. 

Silk  is  imported  from  Europe  and  Asia, 
Japan  supplying  by  far  the  greater  portion. 
Japanese  raw  silk  is  prepared  for  shipment 
in  books  containing  from  25  to  30  tightly- rolled 
skeins.  These  are  packed  in  bales  weighing 
from  125  to  140  pounds.  Chinese  silks  are 
packed  and  shipped  in  a  manner  quite  similar 
to  Japanese  silks.  Italian  silks  are  packed  in 
large  bales  weighing  from  200  pounds  upward. 
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The  silk  used  in  the  manufacture  of  silk 
fabrics  may  be  divided  into  three  general  classi¬ 
fications,  as  follows:  (1)  Silk  threads  as  they 
come  from  the  reeler  where  several  of  the 
cocoon  threads  have  been  united  into  one.  (2) 
Silk  known  as  organzine  in  which  the  original 
threads  have  been  twisted  and  several  of  these 
twisted  threads  have  been  united  together.  (3) 
Silk  known  as  tram  in  which  threads  coming 
from  the  reeling  machine  have  been  very  lightly 
twisted  together. 

When  silk  threads  are  woven  as  they  come 
from  the  reeler,  without  having  been  dyed, 
the  natural  gum  which  they  contain  gives  them 
enough  body  to  make  them  suitable  for  weaving. 
If  the  threads  are  dyed  before  weaving  this 
gum  is  removed  in  the  dyeing  process,  and  to 
give  the  threads  strength  and  cohesion,  they 
are  twisted  before  dyeing.  This  is  the  work  of 
the  throwster. 

Throwing. —  The  throwing  process  divides 
silk  into  two  broad  classifications,  organzine 
and  tram.  Organzine  is  generally  used  for  the 
warp  or  length  of  the  fabric  and  tram  for  the 
filling  or  width.  Silk  used  for  organzine  is 
usually  of  better  quality  than  silk  used  for 
tram  as  the .  organzine  warp  is  subjected  to 
more  strain  in  the  process  of  manufacturing. 

In  throwing  organzine,  the  silk,  after 
soaking,  is  first  wound  upon  bobbins.  It 
is  then  a  single  thread.  Each  single  thread 
is  twisted,  usually  16  turns  per  inch.  Two 
of  these  twisted  threads  are  doubled  together 
and  the  resulting  thread  is  twisted  in  the 
opposite  direction,  usually  14  turns  per 
inch.  The  twisting  operations  are  known  as 
spinning,  and  unite  the  filaments  into  one  strong 
even  thread  which  is  suitable  for  warping. 
In  some  cases  more  than  two  threads  are  com¬ 
bined.  In  throwing  tram,  or  the  material  with 
which  the  warp  is  filled,  the  silk  goes  through 
various  operations  similar  to  organzine,  but 
because  it  is  to  be  used  as  a  filling  and  not 
subjected  to  the  same  continued  strain  as  the 
warp,  it  is  not  as  tightly  twisted.  The  twist 
in  tram  is  from  two  and  one-half  to  five  turns 
per  inch.  If  the  silk  is  to  be  dyed  before  weav¬ 
ing  it  must  be  taken  from  the  bobbins  and  re¬ 
turned  to  skein  form.  Organzine  is  reeled  into 
skeins  of  about  20,000  yards  length  and  tram 
into  skeins  of  shorter  lengths  according  to  the 
number  of  threads  into  which  the  silk  has  been 
doubled.  After  reeling,  short  ties  or  laces  are 
inserted  through  the  skeins  at  several  places 
to  keep  them  from  tangling  and  knotting  while 
passing  through  the  dyeing  and  subsequent  op¬ 
erations  prior  to  weaving.  The  skeins  are  finally 
inspected  and  put  up  in  large  bundles  ready 
for  the  dyer.  There  are  many  variations  to 
the  throwing  process  the  most  important  of 
which  is  the  making  of  crepe  fabrics.  To  pre¬ 
pare  silk  threads  for  crepes  the  twist  is  greatly 
increased  and  runs  from  60  to  75  turns  per  inch. 
This  fabric  is  woven  before  being  dyed. 

Dyeing. —  The  dyer  boils  the  skeins  in  soap 
and  water  which  removes  the  natural  gum  from 
them  and  leaves  them  soft  and  lustrous.  They 
are  then  rinsed  and  passed  on  to  the  dye  vat. 
After  dyeing  the  skeins  are  dried  and  packed 
for  shipment  to  the  weaver. 

Weaving. —  The  silk  entering  into  a  woven 
fabric  is  known  in  the  manufacturing  trade  by 
several  names.  The  silk  threads  running 
lengthwise  are  called  the  warp  and  those  run¬ 


ning  crosswise  which  bind  the  warp  to  make 
the  fabric  are  known  as  the  filling  or  the  shot. 
They  are  also  spoken  of  as  picks. 

An  ordinary  warp  may  have  from  1,000  to 
20,000  ends  of  thread  in  a  yard  of  width.  The 
process  of  putting  the  above  number  of  threads 
on  a  beam  to  be  placed  into  the  loom  is  com¬ 
monly  known  as  the  warping  process.  The 
threads  are  warped  in  bands  of  from  300  to  600 
at  a  time,  each  band  running  the  entire  length 
of  the  warp,  which  may  vary  from  300  to  1,200 
yards.  When  the  necessary  number  of  bands 
have  been  placed  side  by  side  on  the  roller  the 
warp  is  then  transferred  in  its  entirety  of  from 
1,000  to  15,000  ends  to  another  beam  and  is 
placed  in  the  back  of  the  loom.  Each  indi¬ 
vidual  thread  of  this  warp  is  passed  through 
the  harness  in  the  loom  preliminary  to  being 
manipulated  into  the  fabric.  This  process  is 
known  as  entering  the  thread.  If  the  loom  con¬ 
tains  an  old  warp  which  has  already  .  been 
entered  in  the  harness  the  new  warp  is  simply 
twisted  on  thread  for  thread  to  the  old  warp. 
In  preparing  filling  for  use  in  the  loom  the 
filling  thread,  generally  tram,  is  wound  on 
spools.  These  spools  are  placed  in  what  is 
known  as  a  quilling  machine  which  transfers 
the  silk  from  the  spools  to  a  long,  thin  cylinder 
called  a  quill.  A  quill  when  covered  with  silk 
is  placed  into  the  shuttle.  Formerly  the  quill 
of  a  feather  was  used  for  this  purpose  and 
hence  the  name. 

The  modern  power-loom  is  a  strong  iron 
frame,  at  the  back  of  which  is  the  horizontal 
beam  or  roller  from  'which  the  warp  unwinds, 
and  at  the  front  the  roller  on  which  the  web 
is  wound  as  it  is  made.  Between  the  two  is 
the  harness  which  is  a  series  of  frames  with 
eyelets,  one  for  every  thread,  or  set  of  threads, 
of  the  warp.  In  plain  or  taffeta  weaving  the 
harness  frames  are  in  two  sets  of  three  frames 
each,  one  set  of  which  is  up  while  the  other  is 
down.  The  number  can  Jbe  increased  to  sev¬ 
eral  frames,  all  acting  independent  of  each 
other,  for  complicated  patterns.  Between  the 
beam  and  the  harness  is  the  reed,  through 
which  the  warp  threads  pass  to  the  take-up 
roller  in  front  of  the  loom  and  between  the 
harness  and  the  web  roller,  the  shuttle  and  the 
batten.  As  the  machine  revolves  the  warp 
threads  passing  from  the  beam  through  the  reed, 
are  lifted  or  depressed  by  the  harness;  in  the 
opening  made  by  such  lifting  or  depressing, 
the  shuttle  flies  across  the  warp  and  the  batten 
beats  up  the  thread  it  leaves  and  a  new  woof 
is  added  to  the  fabric.  The  complications  of 
the  fabric  reveal  themselves  as  soon  as  the 
power  is  turned  on  and  the  actual  web  begins 
to  appear,  dose,  compact  and  delicate. 

Fancy  weaves  and  patterns  necessitating 
different  colors  are  often  woven  on  what  is 
known  as  a  box-loom.  Fabrics  vary  from  single 
colors  to  eight  colors  or  more  in  the  filling. 
This  necessitates  up  to  eight  or  more  different 
shuttles  being  used  for  the  filling.  The  con¬ 
tainers  for  these  shuttles  on  the  loom  are  known 
as  boxes,  hence  the  term  box-loom.  In  order  to 
form  complicated  designs,  individual  warp 
threads  of  the  loom  were  in  olden  times  con¬ 
trolled  by  hand,  the  threads  being  lifted  or 
depressed  thus  letting  the  shuttle  pass  over  or 
under  them,  forming  the  weave.  This  method 
is  still  pursued  in  the  making  of  the  famous 
Goblin  tapestry  and  is  probably  the  best  illustra- 
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tion  of  old-time  weaving.  Joseph  Marie  Jac¬ 
quard,  born  in  Lyons,  France,  in  1752,  is  the 
inventor  of  a  mechanical  device  to  lift  or  de¬ 
press  warp  threads  in  making  fancy  designs, 
thus  doing  away  with  hand  manipulation.  This 
is  known  as  the  Jacquard  machine  and  when 
placed  on  a  loom  the  loom  is  called  a  Jacquard 
loom. 

The  finished  fabric  after  leaving  the  loom 
is  inspected  for  weaving  defects,  such  as  loose 
ends,  knots,  etc.,  and  is  ready  to  receive  its 
final  manipulation  before  passing  into  the  hands 
of  the  consumer.  If  silk  used  in  manufacture 
has  been  dyed  before  being  woven  the  fabric 
after  leaving  the  loom  need  receive  but  little 
handling.  It  is  smoothed  out  on  rollers  and 
may  or  may  not  receive  a  certain  amount  of 
stiffening.  If  the  article  is  woven  in  the  gray, 
it  must  now  be  dyed  or  printed  before  being 
used. 

Such  in  brief  is  the  manufacture  of  broad 
silks,  that  is  dress  goods,  tie  silks,  shirtings, 
etc.  In  1919  the  census  reports  show  a  pro¬ 
duction  of  over  310,120,000  yards  of  these  goods 
valued .  at  over.  $391,735,900.  Silk  ribbons  are 
made  in  a  similar  manner,  except  that  on  ac¬ 
count  of  their  narrowness  many  ribbons  may 
be  woven  at  one  time  on  the  same  loom,  ac¬ 
cording  to  their  width.  The  1919  production 
of  ribbons  was  valued  at  over  $66,186,600. 

Crepe  effects  in  the  finished  goods  are  pro¬ 
duced  by  alternating  a  right-  and  left-hand 
highly-twisted  thread  in  the  warp  and  filling 
the  fabric  with  a  lightly-twisted  tram.  When 
the  woven  goods  are  boiled  off  and  dyed  the 
effect  of  the  alternately-twisted  threads  will 
be  a  puckering  up  of  the  fabric  and  this  is 
known  as  crepe-de-chine.  Similar  effects  may 
be  produced  by  running  a  plain  warp  and  filling 
this  warp  with  the  alternately  hard-twisted  crepe 
threads.  This  necessitates  a  box-loom.  But 
the  warping  for  this  second  fabric  is  very  much 
easier  than  the  warping  for  the  first.  To 
avoid  mistakes  in  handling  the  wrong  threads, 


a  slightly  different  tint,  such  as  light  blue  and 
pink,  is  given  to  the  right-  and  left-hand 
twisted  threads.  Hard-twisted  threads  in  both 
warp  and  filling  produce  the  georgette  crepes. 

Silk  velvets  and  plush  fabrics  were  formerly 
woven  over  wires  so  that  small  loops  were 
formed  on  the  face  of  the  cloth  which,  upon 
being  cut,  .made  the  pile.  In  modern  manufac¬ 
ture  two  pieces  are  woven  face  to  face,  a  sharp 
knife  traveling  between  them  cutting  the  pile 
threads  apart.  Velvets  valued  at  $20,950,239  and 
plushes  . at  $21,601,280  were  produced  in  1919. 

Sewing  silks  and  machine  silks  are  tightly- 
twisted  threads  of  raw  silk,  while  floss  and 
embroidery  silks  are  loosely-twisted  threads  of 
raw  silk.  The  production  of  these  materials 
in  1919  was  nearly  four  million  pounds,  valued 
at  over  twenty-three  million  dollars. 

The  tables  that  follow  indicate  the  growth 
of  the  silk  industry  in  the  United  States : 

Power-Looms  and  Hand-Looms  in  the 
United  States. 


POWER-LOOMS. 


YEAR 

Broad 

goods 

Narrow 

fabrics 

Total 

1875 . 

1,428 

1,260 

2,688 

1880 . 

3,103 

2,218 

5,321 

1890 . 

14,866 

5,956 

20,822 

1900 . 

36,825 

7,432 

44,257 

1904 . 

50,449 

9,609 

60,058 

1909 . 

64,836 

10,570 

75,406 

1914 . 

73,504 

11,554 

85,058 

1919 . 

87,215 

9,223 

96,438 

HAND-LOOMS. 


1874. 

1875. 
1880. 
1890. 
1900. 
1904. 


779 

728 

1,507 

1,005 

809 

1,814 

1,629 

1,524 

3,153 

413 

1,334 

1,747 

164 

9 

173 

Practically  none 


Comparative  Growth  of  the  Silk  Industry  of  the  United  States. 


(The  figures  for  1880-1919  are  United  States  Census  returns  for  those  years). 


PRODUCTION 

1875 

1880 

1890 

1900 

1904 

1909 

1919 

Piece  goods . 

$5,446,329 

$11,224,895 

$22,955,750 

$52,152,816 

$66,917,762 

$107,881,146 

$391,735,902 

Ribbons . 

4,815,485 

6,023,100 

17,081,447 

18,467,179 

21,890,604 

32,744,873 

66,186,609 

Laces . 

199,652 

437,000 

261,750 

803 , 104 

745,489 

1,350,850 

5,825,359 

Braids  and  bindings .  .  . 

383 , 100 

999,685 

2,771,382 

1,522,565 

3,493,977 

4,483,248 

13,218,284 

Trimmings . 

3,961,114 

8,306,520 

8,544,566 

2,295,010 

4,124,651 

4,674,975 

3,439,688 

Sewing  and  twist . 

6,420,833 

6,783,855 

7,068,213 

10,246,190 

10,146,071 

10,521,074 

17,733,908 

Velvets  and  plushes 

3,141,026 

4,959,971 

4,502,021 

6,872,758 

42,551,519 

Tapestries  and'  uphol¬ 

stery  stuff . 

3,712,332 

1,009,835 

1,559,982 

382,820 

2,156,617 

Rmbroideries  .... 

57,625 

112,362 

485,322 

7,089,813 

Other  products . 

744,668 

2,542,625 

1,211,325 

5,227,800 

4,495,675 

25,340,460 

Total . 

$21,226,513 

$34,519,723 

$69,154,599 

$92,725,620 

$118,720,719 

$173,892,741 

$688,469,523 

No.  of  throwing  spindles 

168,843 

262,312 

718,360 

1,045,304 

1,394,020 

1,761,758 

2,669,459 

Spun  silk  consumed 

(pounds) . 

150,000 

* 

* 

1,550,291 

1,951,201 

2,112,972 

4,767,679 

Raw  silk  consumed 

(pounds) . 

1,275,872 

2,690,482 

6,376,881 

9,760,770 

11,572,783 

17,472,204 

25,890,728 

Yam  other  than  silk 

(pounds) . 

* 

* 

5,624,960 

7,116,728 

9,730,769 

15,786,354 

19,639,136 

Consumed  in  sewing 

and  twist  (pounds) . . 

544,470 

791,525 

1,119,825 

1,465,575 

No.  of  operatives . 

18,017 

31,337 

49,382 

65,416 

79,601 

99,037 

126,782 

Wages  paid . 

$6,392,256 

$9,146,705 

$17,762,441 

$20,982,194 

$26,767,943 

$38,570,085 

$108,226,000 

Capital  invested . 

$17,913,858 

$19,125,300 

$51,007,537 

$81,082,201 

$109,556,621 

$152,158,002 

$532,732,163 

*  Indicates  “  not  reported.” 
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SILK-COTTON  TREES 


3.  Foreign  Silk  Industry. —  In  the  opening 
decades  of  the  9th  century  the  chief  silk-pro¬ 
ducing  regions  were  Syria,  Persia,  India,  Italy 
and  France.  With  the  opening  of  trade  with 
China  in  the  middle  of  the  century  great  quan¬ 
tities  of  silk  began  to  arrive  in  the  markets  of 
the  world  from  Shanghai  and  later  from  Canton. 
Japan  came  into  the  field  as  an  exporter  about 
1857  and  was  soon  a  serious  competitor  be¬ 
cause  of  the  high  quality  of  its  product.  To¬ 
day  China  and  Japan  export  only  their  excess 
growth  of  silk,  as  the  great  bulk  of  their  native 
silks  are  woven  and  sold  in  the  home  market. 
The  same  is  to  a  large  degree  true  of  other 
silk-producing  countries  and  regions  of  Asia. 
Within  the  last  half-century  the  world’s  silk  pro¬ 
duction  (calculating  only  exports  from  the  East, 
the  total  production  there  being  unknown)  has 
more  than  doubled.  America  is  at  present  the 
greatest  consumer  of  raw  silk,  followed  at  con¬ 
siderable  distance  by  France.  Lyons  is  the  cen¬ 
tre  of  the  silk  trade  of  France,  producing 
chiefly  dress  goods.  The  chief  centres  of  the 
ribbon  trade  are  Saint  Etienne  and  Saint 
Chamond.  In  addition  to  these  there  are  large 


1890.  The  consumption  of  raw  material  in  nor¬ 
mal  years  is  approximately  3,250,000  pounds. 
The  Caucasus  supplies  about  1,000,000  pounds 
of  raw  silk  to  the  Russian  mills,  Moscow  is  the 
chief  silk-manufacturing  centre.  Italy,  once 
first  in  the  trade  of  Europe  has  fallen  to  about 
sixth  place  as  a  manufacturing  country,  using 
only  2,000,000  pounds  annually.  As  a  producer 
of  raw  silk  of  fine  quality  it  still  holds  a  high 
place,  producing  about  10,000,000  pounds  in 
normal  years.  Como,  Genoa  and  Venice  are 
still  the  chief  seats  of  silk  manufactures  in 
Italy.  Austria  has  important  silk  manufactures, 
mostly  centred  in  Vienna;  it  consumes  about 
1,500,000  pounds  of  raw  silk  annually  and  pro¬ 
duces  about  500,000  pounds  of  this  amount. 
Hungary  produces  nearly  1,000,000  pounds  an¬ 
nually,  most  of  which  was  formerly  exported 
to  the  mills  of  Austria.  England’s  silk  manu¬ 
factures  have  declined  since  1860.  Manchester, 
Macclesfield,  Middleton,  London  and  Notting¬ 
ham  are  the  chief  centres  of  the  industry  there, 
which  consumes  annually  about  1,700,000  pounds 
of  raw  silk.  The  following  table  gives  the 
production  of  raw  silk  in  1913-19: 


Raw  Silk  Production,  Including  Tussah  Silk. 

Seasons  1913-1914  to  1918-1919. 


Place 

1918-1919 

1917-1918 

1916-1917 

1915-1916 

1914-1915 

1913-1914 

Pounds 

Pounds 

Pounds 

Pounds 

Pounds 

Pounds 

Europe . 

6,967,000 

7,154,000 

8,977,000 

7,087,000 

10,671,000 

9,337,000 

Viz: 

Italy . 

5,942,000 

6,217,000 

7,963,000 

6,349,000 

8,951,000 

7,804.000 

France . 

529,000 

452,000 

485 , 000 

286,000 

893,000 

772,000 

Austria . 

331,000 

331,000 

331,000 

331,000 

666,000 

580,000 

Spain . . 

165,000 

154,000 

198,000 

121,000 

161,000 

181,000 

Levant . 

£2,293,000 

2,293,000 

2,293,000 

2,293, 000 

3,935,000 

5,004,000 

Asia  (total  quantity  exported*) . 

45,719,000 

48,026,000 

46,725,000 

41,152,000 

32,240,000 

42,874,000 

Viz: 

China,  Shanghai . 

£9,230,000 

8,563,000 

9,240,000 

9,836,000 

6,604,000 

9,975,000 

China,  Canton . 

3,750,000 

5,170,000 

5,567,000 

4,083,000 

4,168,000 

5,995,000 

Japan,  Yokohama . 

32,485,000 

34,050,000 

31,724,000 

27,013,000 

21,358,000 

26,650,000 

India  (estimated) . 

254,000 

243,000 

194,000 

220,000 

110,000 

254,000 

Total . 

54,979,000 

57,473,000 

57,995,000 

50,534,000 

46,846,000 

57,215,000 

Tussah . 

1,540,000 

1,534,000 

1,805,000 

2,556,000 

2,108,000 

2,757,000 

Grand  total . . 

56,519,000 

59,007,000 

59,800,000 

53,090,000 

48,954,000 

59,972,000 

*  The  production  of  raw  silk  in  China  is  an  unknown  quantity.  t  Excludes  Tussah  silk.  £  In  the  absence  of 

statistics  from  Austria  and  the  Levant,  1915  production  is  used  as  an  estimate. 

The  domestic  consumption  of  raw  silk  in  Japan  is  estimated  to  be  25  per  cent  of  the  production.  The  remaining  75  per 
cent  which  is  exported,  being  32,485,000  pounds  during  the  season  1918-1919,  would  indicate  a  crop  of  approximately 
43,314,000  pounds. 

The  domestic  consumption  of  raw  silk  (including  Tussah)  in  China  is  estimated  to  be  55  per  cent  of  the  production.  The 
exports  from  Canton  and  Shanghai  during  the  season  1918-1919  were  14,520,000  pounds,  which  would  indicate  a  crop  of  approx¬ 
imately  32,267,000  pounds. 

Compiled  by  the  Statistical  Bureau  of  The  Silk  Association  of  America. 


silk  mills  at  Paris,  Nimes,  Calais,  Avignon, 
Roubaix  and  Tours.  France  consumes  in  nor¬ 
mal  years  about  10,000,000  pounds  of  raw  silk 
and  produces  less  than  one-fifth  of  this  amount. 
Germany  consumes  about  7,000,000  pounds  an¬ 
nually.  The  industry  there  is  centred  at  Cre- 
feld.  Velvet  is  the  principal  textile  product  of 
the  German  silk  industry,  occupying  over  half 
the  entire  number  of  looms.  Other  silk  manu¬ 
factures  are  located  at  Barmen,  Elberfeld  and 
Miihlheim.  Switzerland  has  an  important  silk 
trade,  consuming  about  4,000,000  pounds  an¬ 
nually  in  normal  years.  Zurich  produces  satins, 
serges  and  other  broad  goods.  Basel  is  an 
important  centre  of  the  silk  ribbon  trade.  Silk 
manufacture  received  a  great  impetus  in  Russia 
by  the  enactment  of  a  prohibitive  tariff  about 


Bibliography. —  Coles,  (Ornament  in  Euro¬ 
pean  Silks )  (London  1899)  ;  Kelly,  ( Culture  of 
Mulberry  Silkworm5  (Bulletin  39,  United 
States  Department  of  Agriculture,  Washington 
1903);  Matthews,  J.  M.,  (Textile  Fibres5  (3d 
ed.,  New  York  1913)  ;  Sadtler,  S.  P.,  hand¬ 
book  of  Industrial  Organic  Chemistry5  (Phila¬ 
delphia  1912)  ;  Villon,  (La  Soie5  (Paris  1890)  ; 
Verson  and  Quajat,  (I1  filugello  e  l’arte  seri- 
cola5  (Padua  1896). 

Ramsay  Peugnet, 

Secretary  of  the  Silk  Association  of  America. 

SILK-COTTON  TREES,  any  one  of  the 

trees  belonging  to  several  tropical  genera  of  the 
family  Bombacacece,  as  Bombax,  Ceiba,  Erio- 
dendron,  O chroma  and  Pachira.  They  are 
usually  large  trees,  the  greater  number  native 
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to  Central  and  South  America,  with  handsome 
mallow-like  flowers,  light,  soft  wood  and  bark 
containing  bast  fibres  used  for  oordage.  Those 
species  most  entitled  to  the  name  are  Bombax 
malabaricum  of  the  East  Indies,  and  Ceiba 
pentandra,  of  both  the  Oriental  and  American 
tropics.  The  latter,  the  silk-cotton  tree  of  the 
West  Indies,  is  one  of  the  most  abundant  and 
largest  trees  of  the  Antillean  forests,  and  is 
either  low-branched  or  tall,  with  naked  trunk 
and  massive  crown  lifted  high  above  the  other 
trees.  When  young  its  trunk  and  branches  are 
covered  with  sharp  spines,  which  afterward  dis¬ 
appear.  The  bark  is  hard,  clean  and  white,  sur¬ 
rounding  a  pulpy  interior.  The  trunk  is  some¬ 
times  100  feet  high,  and  in  well-grown  speci¬ 
mens  is  without  branches  for  the  lower  part; 
but  as  the  tree  ages  the  trunk  enlarges  near 
the  ground,  being  sometimes  12  feet  in  diameter 
and  great  buttresses,  tall  and  thin,  spring  from 
it  on  all  sides  and  run  out  in  an  undulating 
fashion,  for  perhaps  more  than  100  feet  along 
the  surface  of  the  ground,  before  finally  pene¬ 
trating  the  soil  and  anchoring  the  tree.  These 
braces  are  invaluable  for  bracing  the  tree 
against  heavy  winds.  The  leaves  are  glossy, 
dark  green  and  deciduous.  The  yellow  flowers 
appear  just  before  the  leaves  and  are  followed 
by  great  pods  whose  valves  burst  open  when 
mature,  causing  the  tree  to  seem  smothered  in 
glistening  white  thistle  down.  This  is  because  the 
seeds  are  wholly  invested  in  delicate  cotton-like 
fibres,  and  being  very  light  are  carried  off  by  the 
wind  for  long  distances.  Unfortunately,  al¬ 
though  closely  allied  to  the  cotton  plant 
( Gossypium )  these  fibres  are  too  short  to  be 
woven  into  textiles,  but  they  are  employed  for 
stuffing  cushions  and  other  upholstery,  and  are 
an  important  article  of  trade,  under  the  name 
“Kapok,®  the  principal  source  of  supply  being 
Java.  The  seeds  are  eaten  in  some  Pacific  is¬ 
lands.  Ochroma  lagopus  is  also  called  down- 
tree,  or  cork-waod,  on  account  of  its  light 
porous  wood. 

SILK- WEED.  See  Asclepias. 

SILKWORM-GUT,  a  substance  prepared 
from  the  silky  secretions  of  the  caterpillars  of 
the  ordinary  silkworm  taken  from  the  insects’ 
body,  and  constituting  the  lustrous  and  strong 
line  so  well  known  to  anglers  under  the  name 
of  “gut.®  It  is  especially  sought  after  because 
it  is  invisible  in  the  water.  In  securing  the 
secretion  the  worm  is  placed  in  vinegar  and  the 
incipient  cocoon  is  then  taken  from  it,  soaked  in 
water,  dried  and  bleached  to  a  pure  white  by 
passing  through  fumes  of  sulphur. 

SILKWORMS,  entomologically,  any  cater¬ 
pillar  which  spins  a  cocoon  of  silky  fibre;  pop¬ 
ularly,  the  various  species  which  yield  a  fibre 
used  commercially.  All  are  caterpillars  .of 
moths  and  feed  upon  foliage  of  various  trees 
and  shrubs.  Among  the  less  important  species 
the  following  are  probably  best  known :  The 
Japanese  oak-feeding  silk-moth  ( Bombyx  yama- 
mai )  is  noted  for  its  green-tinted  silk,  which 
is  used  in  Japan  and  China  for  embroidery;  a 
close  relative  (B.  peryni),  also  an  oak-feeding 
insect,  is  a  native  of  northern  China,  where  its 
large  grayish-brown  cocoons  are  used  to  a 
considerable  extent  for  threads  and  various 
fabrics.  The  Chinese  also  use  for  the  manu¬ 
facture  of  a  soft  fabric  the  gray  silk  of  an 


allied  species  ( B .  cynthia),  which  feeds  on  the 
tree  of  heaven  ( Ailanthus  glandulosa) .  Since 
the  thread  cannot  be  reeled  the  silk  is  obtained 
by  carding  methods.  So  far  as  known  these 
species  have  not  been  extensively  employed 
commercially  except  in  the  Orient,  though  they 
have  been  used  tentatively  in  France  and  other 
silk-manufacturing  countries.  The  tussur  or 
tusseh  moth  ( Antheraa  paphia )  spins  a  hard 
grayish- white  cocoon  from  which  the  natives  of 
India,  where  the  species  is  indigenous,  manu¬ 
facture  tussur  silk.  The  Bengalese  use  the  pure 
white  silk  of  the  boro  poloo  ( Bombyx  textor ) 
and  the  yellow  silk  of  the  dasee-worm  (B. 
fortunatus )  for  making  a  silk  cloth  which  rarely 
reaches  the  world’s  markets  because  of  its  in¬ 
ferior  quality.  Several  North  and  South  Amer¬ 
ican  species  yield  silk  which  has  not  become 
commercially  important.  The  native  silkworms 
of  the  United  States.  Mexico  and  Central  Amer¬ 
ica  have  never  been  properly  commercially  ex¬ 
ploited  or  cultivated ;  but  several  varieties 
possess  qualities  which  would  seem  to  promise 
success  to  him  who  would  raise  them  scien¬ 
tifically.  They  are  hardy  and  spin  large  quanti¬ 
ties  of  excellent,  strong  silk.  They  feed  upon  a 
much  larger  variety  of  food  than  do  the  silk¬ 
worms  commercially  known  to  the  Old  World. 
This  comprises  the  leaves  of  the  oak,  apple, 
maple,  hickory,  willow,  sycamore  and  many 
other  trees.  One  of  the  most  promising  of 
these  American  silkworms  ( Telea  polyphemus ) 
is  a  large  buff-colored  moth.  The  cocoon 
threads  are  bound  together  with  a  hard  gluey 
matter  which  has  to  be  softened,  before  un¬ 
winding  can  be  done.  The  Tropaeluna,  the 
larva  of  which  feeds  on  the  leaves  of  several 
forest  trees,  is  somewhat  similar  to  the  fore¬ 
going  and  both  resemble  the  Yamanai.  Culti¬ 
vation  and  proper  selection  would  undoubtedly 
improve  them  commercially.  The  amount  of 
silk  they  produce  is  far  greater  and  stronger 
than  is  produced  by  the  Chinese  silkworm,  but 
the  thread  cannot  be  so  easily  reeled. 

The  most  important  and  most  widely  dis¬ 
seminated  species  of  silkworm  is  Bombyx  mori, 
which  belongs  to  the  family  Bombycidae,  a 
native  either  of  northern  China  or  of  Bengal. 
It  seems  to  have  been  domesticated  at  a  very 
early  date,  which  is  placed  by  Chinese  authori¬ 
ties  at  2600  b.c.,  when  the  wife  of  Emperor 
Hoang-ti  began  feeding  the  caterpillars  In  552 
two  monks  brought  eggs  to  Constantinople, 
superintended  experiments  in  cultivating  the 
worms  and  turned  the  industry  over  to  the 
Emperor  Justinian,  by  whom  it  was  monopo¬ 
lized.  Neighboring  peoples  soon  took  it  up, 
however;  and  now  many  countries,  especially 
those  of  the  Mediterranean  region,  Persia, 
India  and  Arabia,  raise  silk  in  commercial 
quantities. 

The  commercial  silkworm  is  the  larva  of  a 
large  moth  with  a  short  thick  body,  stout  legs 
and  broad  white  wings  crossed  by  several  black 
lines  or  by  a  pale  bar  upon  the  anterior  pair. 
In  early  summer  the  females  lay  from  200  to 
500  bluish  eggs,  about  as  large  as  a  pin’s  head, 
singly  upon  any  convenient  surface,  gluing  them 
there  by  a  mucilaginous  secretion,  silky  when 
dry.  These  do  not  hatch  until  the  following 
spring.  Then  the  larvae,  about  one-quarter  of 
an  inch  long  and  yellowish-gray  or  brownish, 
begin  to  feed,  and  soon  consume  about  their 
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own  weight  of  foliage  daily  and  increase 
rapidly  in  size.  When  about  10  days  old  they 
become  lethargic  and  stop  eating  until  after 
they  have  cast  their  skins.  In  this  operation  the 
old  skin  bursts  near  the  front  and  the  cater¬ 
pillar  squirms  itself  out,  leaving  the  old  skin 
attached  to  the  branch  or  leaf  upon  which  it 
was  stationed.  The  worms  rapidly  increase  in 
size  immediately  after  the  molt,  then  steadily 
diminish  as  the  time  for  the  next  molt  ap¬ 
proaches.  The  process  is  performed  four  times 
before  the  caterpillar  spins  its  cocoon,  which  it 
does  when  about  six  weeks  old.  At  this  time 
it  is  about  three  inches  long  and  half  an  inch 
in  diameter,  has  12  visible  body  segments,  three 
airs  of  true  legs  and  five  pairs  of  pro-legs, 
t  now  ceases  to  feed,  empties  its  alimentary 
tract,  and  seems  to  shrink  in  size.  The  spinning 
then  begins  by  the  insect  making  first  an  outer 
network  known  as  the  “floss,®  and  then  wind¬ 
ing  the  silk  in  a  continuous  thread  around  its 
body  which  continues  to  decrease  in  size.  The 
completed  cocoon  is  considerably  shorter  than 
the  caterpillar  itself,  being  only  about  one  and 
one-half  inches  long.  The  operation  of  spin¬ 
ning  occupies  about  five  days,  during  which  time 
the  insect  usually  produces  from  2,000  to  3,000 
feet  of  silk,  which,  when  microscopically  ex¬ 
amined,  is  seen  to  consist  of  two  blended 
strands.  These  are  produced  by  special  glands 
(sericteria)  which  extend  nearly  the  whole 
length  of  the  body  and  terminate  in  apertures 
(spinnerets)  situated  in  the  mouth.  In  from 
15  to  20  days  after  the  chrysalis  has  been  formed 
the  adult  insect  emerges,  lays  its  eggs  and  dies. 
It  has  been  estimated  that  there  are  about  20,- 
000  to  40,000  eggs,  popularly  known  as  “seed® 
in  an  ounce.  About  one  ounce  of  eggs  will 
yield  100  pounds  of  cocoons  or  nine  pounds  of 
raw  silk.  From  15  to  20  pounds  of  good  mul¬ 
berry  leaves  should  yield  one  pound  of  cocoons ; 
and  a  well-grown  mulberry  tree  should  yield 
about  100  pounds  of  leaves.  The  amount  of 
space  allowed  for  the  caterpillars  produced  from 
an  ounce  of  eggs  varies  from  one  square  yard, 
immediately  after  hatching,  to  about  64  square 
yards  when  spinning  time  arrives  —  each 
change  being  double  the  previous  space:  2,  4, 
8,  16  and  32. 

The  food  of  the  caterpillars  is  preferably  the 
foliage  of  the  white  mulberry  tree  ( Morns 
alba)  ;  but  several  other  species  are  employed, 
notably  the  Japanese  mulberry  ( M .  japonica), 
the  alpine  mulberry  ( M .  alpina),  and  M.  multi- 
caulis  and  M.  moretti.  The  osage  orange  (q.v.) 
is  occasionally  used  as  a  substitute,  but  is  said 
to  produce  an  inferior  grade  <of  silk.  The  black 
mulberry  (M.  nigra )  is  objectionable  because 
it  is  slow  in  growth.  The  caterpillars  also  thrive 
upon  the  leaves  of  lettuce  and  some  other 
plants. 

In  the  cultivation  of  the  silkworm  the  first 
requisite  is  an  ample  supply  of  foliage.  This 
is  usually  obtained  by  growing  the  mulberry 
trees  far  enough  apart  to  give  each  ample  room 
to  develop  its  branches  in  all  directions,  the 
distance  varying  from  15  to  40  feet  depending 
upon  the  variety,  method  of  training,  etc.  Fre¬ 
quently  the  trees  are  treated  much  the  same  as 
in  pollarding  (q.v.),  except  that  the  branches 
are  cut  while  small.  The  eggs  having  been 
kept  over  winter  at  a  temperature  of  less  than 
50°  F.  in  a  dry  circulating  atmosphere,  are 


placed  in  a  room  or  an  incubator  in  which  the 
temperature  is  raised  gradually  to  about  73°. 
In  ahout  10  days  the  larvae  emerge  and  are  cov¬ 
ered  with  sheets  of  perforated  paper  sprinkled 
with  chopped  mulberry  leaves,  which  should 
be  renewed  about  nine  times  during  the  first 
24  hours,  each  time  by  placing  a  fresh  paper 
above  the  soiled  one,  which  should  be  burned. 
Paper  with  larger  perforations  is  necessary  as 
the  worms  grow.  As  they  approach  maturity 
their  appetities  become  voracious.  When  ready 
to  spin  they  should  be  supplied  with  brush, 
straw  or  other  material  upon  which  to  form 
their  cocoons  and  the  temperature  at  this  time 
should  be  kept  about  75°  and  the  humidity 
close  to  65°.  At  all  times  scrupulous  cleanliness 
is  essential,  as  also  is  abundant  fresh  air. 
When  spinning  is  completed,  no  sound  is  heard 
inside  the  oocoon.  The  cocoons  are  then  sorted 
according  to  quality,  size  and  color  into  nine 
grades  for  manufacture,  a  separate  lot  being 
selected  for  breeding.  The  sexes  are  readily 
recognized,  the  males  being  smaller  and  their 
cocoons  having  more  pointed  ends  than  those 
of  the  females.  After  grading  they  are  heated 
to  destroy  the  insects  within,  whose  emergence, 
if  left  alive,  would  break  the  thread  many  times. 
The  manufacturing  process  is  then  begun. 

Where  a  uniform  and  favorable  temperature 
is  not  maintained,  where  humidity  and  purity 
of  the  air  are  impaired,  and  still  more,  where 
there  is  deviation  from  the  strictest  cleanliness, 
silk  growers  have  often  experienced  serious 
losses  of  their  caterpillars  at  all  stages  of  their 
growth.  Purifying  the  breeding  and  feeding 
quarters  after  each  “crop,®  and  again  before  the 
introduction  of  a  new  one,  are  essential.  The 
walls  are  whitewashed,  the  trays  sterilized  in 
various  ways,  and  the  apartments  fumigated 
with  burning  sulphur.  No  detail  that  will  ensure 
cleanliness  throughout  the  feeding  period  must 
be  neglected,  else  the  worms  may  suffer  from 
the  diseases  which  follow  in  the  wake  of 
neglect.  Four  of  these,  called  in  France  pebrine, 
muscardine,  gattine  and  flacherie,  are  due  to  in¬ 
fectious  organisms.  For  a  fifth  disease,  gras- 
serie,  no  ascribable  cause  has  been  discovered. 
Pebrine  devastated  France  to  such  an  extent 
that  by  1847  eggs  were  all  imported  from  Italy. 
By  1865  the  only  safe  source  of  egg-supply  was 
Japan.  Pasteur  showed  that  rational  methods 
of  cleanliness  in  the  breeding  and  feeding  were 
the  only  remedy;  the  result  is  that  France  ex¬ 
ports  over  300,000  ounces  of  eggs  annually.  See 
Silk  and  Silk  Industry. 

Bibliography. —  Kelly,  ( Culture  of  Mul¬ 
berry  Silkworm,  >  Bulletin  39,  Division  of 
Entomology,  United  States  Department  of 
Agriculture  (Washington  1903)  ;  Oliver,  G.  W., 
(Mulberry  and  Other  Silkworm  Food  Plants) 
(Washington  1907)  ;  Verson  and  Quajat,  ‘Til 
filugello  e  l’arte  sericola)  (Padua  1896)  ;  Villon, 
(La  Soie>  (Paris  1890). 

SILL,  Edward  Rowland,  American  scholar 
and  poet :  b.  Windsor,  Conn.,  29  April  1841 ;  d. 
Cleveland  Falls,  Ohio,  27  Feb.  1887.  He  was 
graduated  from  Yale  in  1861,  entered  business 
in  California,  but  returned  to  the  East,  and 
studied  at  the  Harvard  Divinity  School.  His 
views  toward  the  ministry,  however,  he  soon 
abandoned ;  and  he  became  literary  critic  on  the 
staff  of  the  New  York  Evening  Mail.  Thence 
he  went  to  Ohio,  where  he  did  some  teaching, 
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and  to  California,  where  he  was  made  principal 
of  the  Oakland  high  school  (1871)  and  pro¬ 
fessor  of  English  literature  in  the  University  of 
California.  In  1883  he  returned  to  Ohio  to 
devote  himself  wholly  to  literary  work.  Sill  did 
not  write  readily,  nor  willingly  collect  what  he 
had  at  intervals  printed  in  magazines,  particu¬ 
larly  the  Atlantic.  He  won,  nevertheless,  a  re¬ 
cognition  which,  if  not  general,  is  ample,  and  a 
just  tribute  to  real  gifts.  He  wrote  with  a  cer¬ 
tain  terse  austerity  not,  as  has  been  pointed  out, 
unlike  Emerson.  Indeed,  he  was,  in  thought 
and  manner,  a  later  transcendentalism  One  of 
his  poems,  (The  Fool’s  Prayer, >  is  the  property 
of  every  anthology.  The  posthumous  selection, 
<Poems)  (1888),  contains  his  best.  (Hermione, 
and  Other  Poems )  appeared  in  1899,  and  in  1900 
(The  Prose  of  Edward  Rowland  Sill,  with  an 
Introduction  Comprising  Some  Familiar  Let¬ 
ters. J  Consult  Parker,  W.  B.,  (ed.)  (Poetical 
Works  of  Edward  Rowland  SilP  (1906)  ;  id., 
(Edward  Rowland  Sill:  His  Life  and  Work* 
(Boston  1915). 

SILL,  Joshua  Woodrow,  American  gen¬ 
eral  :  b.  Chilicothe,  Ohio,  6  Dec.  1831 ;  d.  Mur¬ 
freesboro,  Tenn.,  31  Dec.  1862.  He  was  gradu¬ 
ated  from  the  United  States  Military  Academy 
in  1853,  and  was  soon  called  to  the  academy  as 
assistant  professor  of  ethics,  geography  and 
history.  He  resigned  from  the  army  in  1861 
and  became  professor  of  civil  engineering  and 
mathematics  in  the  Brooklyn  Polytechnic  Insti¬ 
tute.  He  commanded  a  division  of  the  army  of 
Ohio  in  1862,  and  was  killed  while  leading  his 
brigade  at  the  battle  of  Murfreesboro. 

SILL.  See  Dike. 

SILLIMAN,  sil'i-man,  Benjamin,  Amer¬ 
ican  scientist:  b.  North  Stratford  (now  Trum¬ 
bull),  Conn.,  8  Aug.  1779;  d.  New  Haven,  Conn., 
24  Nov.  1864.  He  was  graduated  from  Yale  in 
1796,  studied  law  and  was  admitted  to  the  bar 
in  1802,  but  accepted  the  chair  of  chemistry  and 
natural  history  at  Yale  in  1802.  He  went  abroad 
in  1805  to  continue  his  studies,  and  while  in 
Edinburgh  became  interested  in  geology.  On 
his  return  home  he  made  a  geological  survey  of 
a  part  of  Connecticut,  the  first  survey  of  the 
kind  made  in  the  United  States,  and  in  1807 
published  an  a'ccount  of  the  celebrated  Weston 
meteorite  of  14  Dec.  1807.  In  1811  he  began  a 
series  of  experiments  with  the  compound  blow¬ 
pipe,  obtained  for  the  first  time  in  the  United 
States  the  metals  sodium  and  potassium,  and 
discovered  in  1822  the  fusion  of  the  carbons  in 
the  voltaic  arc.  He  founded  the  American 
Journal  of  Science  in  1818,  acting  as  its  sole 
editor  until  1838,  and  as  senior  editor  until  1846, 
opened  the  Lowell  Institute  in  Boston  with  a 
series  of  lectures  on  geology  in  1838,  and  in 
1840  was  elected  president  of  the  American 
Association  of  Geologists.  He  resigned  his 
chair  at  Yale  in  1853  and  was  made  professor 
emeritus,  but  continued  to  lecture  until  1855 
when  he  retired.  He  was  named  by  Congress 
for  one  of  the  original  members  of  the  National 
Academy  of  Sciences  in  1863.  His  publications 
include  ( Journal  of  Travels  in  England>  (1810); 
<A  Tour  to  Quebec)  (1819)  ;  (Elements  of 
Chemistry*  (1829)  ;  Consistency  of  Discoveries 
of  Modern  Geology  with  the  Sacred  History  of 
the  Creation  and  the  Deluge*  (1837J  ;  Narra¬ 
tion  of  a  visit  to  Europe  in  1851 >  (1854),  etc. 
Consult  Fisher,  (Life  of  Benjamin  Silliman) 


(2  vols.,  New  York  1866)  and  Gilman,  D.  C., 
(Leading  American  Men  of  Science)  (New 
York  1910). 

SILLIMAN,  Benjamin,  American  chemist, 
son  of  the  preceding:  b.  New  Haven,  Conn., 
4  Dec.  1816;  d.  there,  14  Jan.  1885.  He  was 
graduated  from  Yale  in  1837  and  in  1838  be¬ 
came  instructor  in  chemistry,  mineralogy  and 
geology  at  Yale,  was  appointed  professor  of  ap¬ 
plied  chemistry  in  1846  and  in  1854  succeeded 
his  father  in  the  chair  of  chemistry,  a  position 
he  occupied  until  his  death.  He  was  one  of  the 
founders  in  1847  of  the  Yale  Scientific  School 
and  was  professor  of  medical  chemistry  and 
toxicology  in  the  University  of  Louisville,  Ky., 
in  1849-54.  He  was  in  charge  of  the  depart¬ 
ments  of  chemistry,  mineralogy  and  geology  at 
the  World’s  Fair  in  New  York  in  1853,  was 
elected  one  of  the  original  members  of  the  Na¬ 
tional  Academy  of  Sciences  in  1863,  and  in  1869 
became  one  of  the  State  chemists  of  Connecticut. 
He  published  (First  Principles  of  Chemistry* 
(1846;  2d  ed.,  1856)  ;  Principles  of  Physics) 
(1854;  rev.  ed.,  1868)  ;  ( American  Contributions 
to  Chemistry)  (1875),  etc.  Consult  Wright, 
A.  W.  (in  National  Academy  of  Sciences, 
(Biographical  Memoirs,*  Vol.  VII,  Washing¬ 
ton  1911). 

SILLIMANITE,  a  mineral  occurring  in 

long  slender  crystals  and  fibrous  masses,  and 
composed  of  silicate  of  aluminium  (silica  36.9, 
alumina  63.1  =  100).  Its  crystals  belong  to  the 
orthorhombic  system;  its  hardness  varies  from 
6  to  7  and  its  specific  gravity  from  3.2  to  3.3. 
The  color  is  various  shaded  of  brown,  or  gray, 
or  greenish.  The  streak  is  uncolored  and  the 
mineral  varies  from  transparent  to  translucent. 
It  occurs  in  gneiss,  mica  schist  and  other  meta- 
morphic  rocks  in  Massachusetts,  Connecticut, 
New  York,  Pennsylvania,  Delaware,  North 
Carolina,  etc.  The  name  was  given  in  honor  of 
Professor  Silliman  of  New  Haven. 

SILO,  a  building  for  the  preservation  of 
green  fodder,  usually  cut  fine  before  storing, 
and  known  as  silage  (q.v.).  Originally  silos 
were  merely  pits  dug  in  the  ground  and  filled 
with  green  fodder  which  was  closely  covered  to 
exclude  the  air.  From  1875  the  silo  built  above 
ground  of  wood,  brick,  concrete  and  other  per¬ 
manent  materials  has  come  into  use  and  is 
steadily  increasing  in  numbers.  Silos  are  built 
on  a  cement  foundation,  and  most  frequently 
are  of  wood,  which  is  equally  efficient  in  pre¬ 
serving  silage  and  while  of  less  permanent 
character  is  selected  because  its  initial  cost  is 
less.  The  buildings  are  air  tight,  usually  of 
circular  shape  (the  rectangular  type  permitting 
the  silage  to  spoil  in  the  corners),  are  roofed 
and  usually  about  30  feet  in  depth.  The 
greater  depth  insures  the  silage  packing  solidly, 
excluding  the  air.  The  walls  are  vertical  and 
finished  smoothly  inside  in  order  that  the 
silage  may  settle  evenly.  Openings  are  pro¬ 
vided  one  above  another  on  the  side  most  con¬ 
venient  for  feeding  so  that  the  contents  of  the 
silo  are  readily  reached,  but  none  is  required  in 
the  top  space  because  of  the  settling  of  the 
silage.  Concrete  makes  an  excellent  and  per¬ 
manent  building,  and  brick  and  stone,  lined  with 
cement  are  likewise  desirable. 

SILOAM  SPRINGS,  Ark.,  city  in  Benton 
County,  40  miles  southwest  of  Benton ville,  on 
the  Kansas  City  Southern  and  other  railroads. 
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SILOAM-  SILURIAN 


It  is  located'  in  a  prosperous  agricultural  region, 
and  has  flouring  mills,  corn  and  feed  mills,  ice 
and  storage  plant  and  a  large  cider  and  vinegar 
plant.  It  has  two  banks  with  deposits  in  ex¬ 
cess  of  $1,000,000.  The  value  of  the  city’s  tax¬ 
able  property  is  $800,000.  It  is  the  seat  of 
Siloam  College  and  a  high  school.  There  are 
seven  churches,  a  city  hospital  and  a  municipal 
building.  Pop.  2,569. 

SILOAM,  si-16'am,  or  SILOAH,  si-lo'a,  a 
pool  or  tank  in  Jerusalem,  fed  by  the  waters  of 
Gihon  and  forming  part  of  the  ancient  water- 
supply  system  of  the  city:  a  tunnel  of  1,700  feet 
leads  to  the  pool  from  the  <(fountain  of  the 
Virgin.®  In  1880  some  boys  playing  in  the  pool 
crawled  into  this  ancient  tunnel,  and  one  of 
them  noticed  a  tablet  bearing  an  inscription. 
That  inscription,  as  deciphered  by  scholars  in 
1881,  tells  of  errors  of  measurement  committed 
by  the  miners  and  how  they  were  corrected.  In 
places  the  inscription  is  undecipherable,  but, 
line  for  line,  it  is  rendered  thus : 

1.  Lo  the  tunnel.  Now  this  is  the  history  of  the  tunnel. 

While  yet  the  miners  were  plying 

2.  The  pick,  each  toward  his  fellow  and  while  there  were 

yet  three  cubits  to  be  cut,  there  was  heard  the  voice 
of  a  man 

3.  Calling  to  his  fellow,  for  there  was  a  misdirection*  in  the 

rock  on  the  right  hand  .  .  .  and  on  the  day 

4.  Of  tunneling  through,  the  cutters  smote  pick  against  pick 

and  there  flowed 

5.  The  water  from  the  channel  to  the  pool,  1,200  cubits,  and 

6.  Cubits  was  the  height  of  the  rock  above  the  excavator’s 

heads. 

*  Conjectural. 


Hezekiah  is  believed  to  have  built  this  water- 
supply  system.  Scholars  are  not  in  agreement 
as  to  the  date  of  the  inscription,  some  holding 
that  it  dates  from  a  period  long  subsequent  to 
that  of  Hezekiah  even  as  late  as  200  b.c.  Con¬ 
sult  Socin,  A.,  (Die  SiloahinschrifD  (Freiburg 
1899)  and  Tobler,  (Die  Siloahquelle  und  der 
Oelberg)  (Saint-Gall  1852). 

SILOXICON.  See  Electrochemical  In¬ 


dustries. 

SILURES,  sil'u-rez,  the  name  of  an  an¬ 
cient  British  tribe  which  inhabited  the  district 
included  in  the  modern  counties  of  Hereford, 
Radnor,  Brecknock,  Monmouth  and  Glamorgan. 
They  were  of  the  earlier  Celtic  stock,  and  were 
among  the  most  warlike  of  the  British  tribes. 
They  were  subdued  by  the  Romans  about  78 
a.d.  Caerwent  was  founded  by  them,  but  was 
later  Romanized. 

SILURIAN,  a  term  applied  in  1835  by  Sir 
Roderick  Murchison,  director-general  of  the 
Geological  Survey  of  Great  Britain,  to  those 
rocks  of  South  Wales  (the  country  of  the  old 
Silures),  which  were  formerly  included  as 
<(grauwacke®  in  the  Transition  System  of  rocks. 
The  term  is  also  applied  to  the  period  during 
which  this  system  of  rocks  was  laid  down,  now 
recognized  as  the  third  period  of  the  Paleozoic 
Era.  In  the  typical  region  the  rocks  are 
divided  as  follows : 


Upper  Silurian 


Approx,  average 
thickness  (feet) 


6.  Ludlow  Group .  1,900 

5.  Wenlock  Group .  1,600 

4.  Llandovery  Group .  3 , 000 


(3.  Bala  and  Cardoc  Group....  6,000 

Lower  Silurian  i  2.  Llandeilo  Group . .  3 , 000 

( 1 .  Arenig  Group . .  4 , 000 


19,500 

While  Murchison  was  studying  these  strata 


in  South  Wales,  the  renowned  Adam  Sedgwick 
studied  the  rocks  of  North  Wales,  making  out 
their  true  succession,  and  naming  them  ^Cam¬ 
brian,®  from  the  ancient  name  of  the  district, 
Cambria.  These  were  also  divided  into  an 
upper  and  lower  division,  and  as  the  study  con¬ 
tinued  year  after  year,  higher  and  higher 
strata  were  added  to  the  top  of  the  Cambrian 
series.  Likewise,  in  the  study  of  the  Silurian 
strata,  Murchison  included  lower  and  lower 
strata,  and  thus  the  two  systems  overlapped. 
It  finally  appeared  that  Murchison’s  Lower  Silu¬ 
rian  and  Sedgwick’s  Upper  Cambrian  were 
equivalents,  and  this  gave  rise  to  a  long  con¬ 
troversy  as  to  the  use  of  the  proper  term.  This 
controversy  outlived  the  two  principals,  and 
has  only  recently  been  settled  by  the  adoption  of 
Lapworth’s  name  <(Ordovician®  for  the  middle 
series.  Thus  the  term  Silurian  is  restricted  to¬ 
day  by  most  geologists  to  the  Upper  Silurian  of 
Murchison. 

In  North  America  the  following  subdivisions 
are  recognized: 

Upper  Silurian  or  Cayugan  group. 

Manlius  limestones, 

Bertie  limestones, 

Salina  formation. 

Middle  Silurian  or  Niagaran  group. 

Guelph  formation, 

Lockport  dolomites, 

Rochester  shales, 

Clinton  formation. 

Lower  Silurian  or  Oswegan  group. 

Medina  sandstone, 

Oneida  conglomerate  or  sandstone. 

Ordovician  precedes  and  Devonian  follows 
the  Silurian.  The  formations  are  typically  ex¬ 
posed  in  the  State  of  New  York,  where  the 
lower  members  are  conglomerates  and  sand¬ 
stones,  the  middle  shales,  limestones  and  dolo¬ 
mites  and  the  upper  shales  and  shaly  lime¬ 
stones.  The  formations  are  best  exposed  along 
the  Niagara  River,  where  most  of  them  are 
visible.  The  aggregate  thickness  here  is  2,100 
feet,  though  the  upper  member  (Manlius)  is 
partially  absent.  Eastward  in  New  York  some 
strata  thin  out,  while  others  are  absent  through 
erosion.  The  Silurian  strata  are  well  de¬ 
veloped  in  Michigan,  Ohio,  Indiana,  Illinois, 
Wisconsin,  Kentucky  and  Tennessee,  though 
generally  much  thinner  than  in  New  York. 
They  are  also  more  calcareous.  In  the  Ap¬ 
palachians  the  Silurian  strata  are  frequently 
represented  by  shore  deposits.  Throughout  most 
of  their  extent,  the  strata  are  richly  fossilifer- 
ous,  containing  sponges,  graptolites,  corals, 
brachiopods,  mollusks  and  triliobites.  Fish  are 
also  found,  but  are  rare.  Toward  the  end  of 
Silurian  time  the  remarkable  crustaceans  known 
as  eurypterids  (q.v.)  became  abundant  and  con¬ 
stituted  a  marked  feature  of  the  life. 

As  a  result  of  the  Taconic  Revolution,  at 
the  close  of  the  Ordovician  (q.v.),  the  seas  were 
much  restricted  at  the  beginning  of  the  Silurian, 
in  the  United  States.  During  the  Clinton 
coastal  swamp  conditions  prevailed  over  much 
of  Eastern  United  States,  and  great  sedimentary 
beds  of  iron  ore  were  laid  down,  from  New 
York  to  Alabama.  These  are  very  extensively 
mined  in  New  York  and  at  Birmingham,  Ala. 
During  mid-Silurian  time  the  interior  con¬ 
tinental  sea  was  very  greatly  enlarged,  and 
was  united  with  the  waters  covering  parts  of 
Europe,  probably  by  a  channel  across  the 
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Arctic  region.  This  permitted  migration  from 
European  seas  into  central  North  America,  so 
that  we  find  many  Silurian  fossils  of  this 
region  also  common  in  the  European  localities 
(Gotland,  etc.).  The  widespread  Niagara  lime¬ 
stone  was  formed  in  this  sea.  Migration  along 
an  Atlantic  coast  line  between  Western  Europe 
and  eastern  North  America  also  took  place  in 
Silurian  time,  as  shown  by  the  similar  faunal 
characteristics  of  the  Silurian  beds  of  Maine 
arid  the  island  of  Anticosti  to  those  of  southern 
England. 

In  late  Silurian  time  the  waters  of  the  in¬ 
terior  sea  were  entirely  enclosed  and  life  be¬ 
came  extinct,  the  sea  water  itself  becoming 
highly  concentrated,,  probably  under  desert  con¬ 
ditions.  In  this  enclosed  basin  the  salt-bearing 
strata  of  the  Salina  formation  were  laid  down, 
and  these  now  constitute  a  great  commercial 
source  of  salt. 

Widespread  marine  formations  in  Europe 
show  that  that  continent  was  also  widely 
covered  by  shallow  seas  during  the  period.  A 
central  land  mass  probably  separated  a  northern 
and  a  southern  sea.  See  Geology  ;  Salina 
Formation;  Salt. 

SILURIDZE.  See  Catfish. 

SILURIST,  The.  See  Vaughan,  Henry. 

SILVANUS,  sil-va'nus.  See  Mars. 

SILVA,  sel'va,  Jose  Asuncion,  Colombian 
poet :  b.  1860 ;  d.  1896.  Though  apparently  very 
much  of  a  pessimist,  his  poems  abound  in  evi¬ 
dence  that  his  pessimism  was  to  a  great  extent 
accidental  and  unnatural  to  the  poet.  He  dis¬ 
plays  a  deep  love  of  nature,  of  the  beauty  of 
the  musical  sound  of  words,  and,  at  times,  of 
the  mere  joy  of  living.  His  nature  was  deeply 
poetical,  and  he  suffered  from  an  over-sensi¬ 
tiveness  which  helped  to  embitter  his  life.  This 
bitterness,  which  constantly  creeps  out,  accen¬ 
tuates  and  gives  peculiar  vivacity  to  his  pes¬ 
simism.  Silva,  who  was  of  an  old,  wealthy  and 
aristocratic  Colombian  family,  found  himself 
reduced,  through  the  fortunes  of  revolution,  to 
poverty.  As  his  father  had  already  died,  he 
was  forced  to  support  the  family.  He  struggled 
on  against  adverse  fortune,  writing  because  he 
needs  must  write  to  give  expression  to  his  burn¬ 
ing  soul,  but  unable  to  find  a  publisher  for  his 
work,  and  too  poor  to  issue  it  at  his  own 
expense.  At  the  same  time  he  waged  an  unsuc¬ 
cessful  fight  for  the  recovery  of  his  father’s 
property.  Finally  he  found  a  publisher  in 
France,  and  for  a  time  hope  ran  high,  but  the 
vessel  bearing  the  manuscript  to  Europe  was  lost 
at  sea.  In  his  later  days  he  became  a  literary 
figure  in  Latin  America  through  his  contribu¬ 
tions  to  the  press;  but  it  was  not  until  after  his 
death  that  his  poems  were  issued  in  book-form. 
Some  of  his  poems  like  the  <Crepusculo,)  (Ante 
la  Estatua)  (of  Bolivar),  (E1  Dia  de  Difuntos* 
and  (Los  Nocturnos)  are  known  wherever  the 
Spanish  language  is  spoken.  There  are  few 
Latin  American  writers  whose  work  is  so  hard 
to  translate  into  a  foreign  tongue  as  that  of 
Silva.  He  has  a  strange  power  over  the  melody 
of  words  and  a  deep  and  fanciful  imagination 
of  a  distinctly  poetical  caste.  About  his  work 
there  is  a  haunting  sense  of  melody  that  recalls 
the  best  of  Poe’s  poetry;  though  Silva  never 
displays  the  weird  fancy  of  the  latter’s  tales. 
He  was  original  in  many  ways;  his  lines  are 


often  as  musical  as  the  best  in  the  Spanish 
tongue.  He  invented  new  rhymes,  reformed 
and  reshaped  old  ones,  introduced  still  others 
from  foreign  languages  and  successfully 
adapted  them  to  the  Spanish  tongue.  His  inno¬ 
vations  and  his  mannerisms  were  widely  imi¬ 
tated  and  had  their  influence  upon  the  younger 
generation  of  Latin-American  poets,  of  which 
the  leaders  were  Ruben  Dario  (q.v.)  and  Jose 
Santos  Chocano.  Owing,  however,  to  the 
peculiarity  of  his  style  and  his  unnatural  pes¬ 
simism,  the  poetry  produced  by  his  imitators 
has  been,  for  the  most  part,  of  rather  indifferent 
quality.  But  his  influence  has  been  decidedly 
beneficial  in  leading  Latin-American  poets  to 
attempt  to  fit  the  music  of  words  to  the  beauty 
and  harmony  of  poetic  thought,  and  to  seek 
more  freedom  and  flexibility  in  the  use  of 
poetic  forms.  Consult  Blanco  Fombona,  Jose, 
(Letras  y  Letrados  de  Hispano  America)  ; 
Coester,  A.,  (Literary  History  of  Spanish 
America)  (New  York  1917)  ;  La  Habana, 
(Arpas  Cubanas>  (1904)  ;  Mityans,  A.,  (Estudio 
sabre  el  movimiento  cientifico  y  literario  de 
Cuba)  (Habana  1890). 

SILVAS  AMERICANAS.  Although  some 
critics  might  deny  that  Andres  Bello  is  the 
greatest  Spanish-American  poet,  certainly  no 
one  will  deny  that  his  ( Silva  to  Agriculture  in 
the  Torrid  Zone)  is  the  greatest  poem  that 
Spanish  America  has  yet  produced.  The  other 
of  the  two  silvas,  Allocution  to  Poetry,’  is 
fragmentary,  one  part  containing  an  address 
to  poetry,  the  other  to  Colombia.  Bello  prob¬ 
ably  despaired  of  completing  this  poem  on  the 
grandiose  scale  he  had  planned,  and  in  1826, 
three  years  after  the  appearance  of  the  frag¬ 
ments,  he  published  the  second  silva  to  agricul¬ 
ture,  more  restricted  in  scope  and  containing 
lines  taken  from  the  first.  A  silva  is  a  metri¬ 
cal  composition  of  lines  of  seven  and  eleven 
syllables,  some  in  free  version,  others  rhyming 
without  fixed  rule.  Bello’s  ( Silvas >  are  the 
most  exquisite  imitations  in  Spanish  of  Virgil’s 
( Georgies ) ;  the  author’s  style  is  noble  and 
ethical  and  he  is  a  finished  master  of  poetic 
diction.  _  With  lofty  inspiration  Bello  urges  his 
compatriots  to  give  up  political  strife  and 
greed  for  wealth,  and  seek  peace  and  happiness 
in  the  cultivation  of  the  beautiful  exotic  vege¬ 
tation  of  young  America.  M.  A.  Caro’s 
(Poesias  de  Andres  Bello  >  contains  a  very  good 
critical  introduction.  Extracts  can  be  found  in 
Hill’s  and  Morley’s  ( Modern  Spanish  Lyrics,* 
which  contains  an  excellent  article  on  Bello. 

Samuel  M.  Waxman. 

SILVELA,  sel-va'la,  Francisco,  Spanish 
statesman  and  Conservative  leader:  b.  Madrid, 
1843;  d.  29  May  1905.  He  studied  law  and  en¬ 
tering  politics  became  a  member  of  the  Cortes 
in  1869.  Ten  years  later  he  held  the  portfolio 
of  Minister  of  the  Interior  in  the  Campos  min¬ 
istry  and  that  of  Minister  of  Justice  in  1883— 
84.  In  1899  he  became  Prime  Minister,  which 
office  he  held  until  October  1900,  when  he  was 
obliged  to  resign.  In  1902  he  was  again  called 
on  to  form  a  cabinet  and  retired  the  following 
year.  He  was  for  many  years  the  foremost 
lender  of  the  Spanish  Conservatives.  He  was 
elected  to  the  Royal  Spanish  Academy  and  to 
the  academies  of  fine  arts  and  of  history,  moral 
and  political  sciences. 
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SILVER,  one  of  the  best  known  metals, 
has  been  in  use  for  a  long  period,  probably  since 
before  the  beginning  of  history.  It  is  widely 
distributed  and  can  be  easily  extracted  from 
some  of  its  ores. 

Physical  Properties. —  Silver  is  very  malle¬ 
able  and  ductile,  being  surpassed  only  by  gold 
in  these  qualities.  It  is  harder  than  gold,  but 
softer  than  copper.  It  can  be  rolled  into  sheets 
1/1000  inch  thick,  and  silver  foil  is  made  thin 
enough  to  transmit  light.  Silver  leads  all  the 
metals  as  a  conductor  of  electricity  and  is 
second  only  to  gold  as  a  conductor  of  heat.  Its 
specific  gravity  is  about  10.46;  its  melting  point 
960°  C.,  and  it  can  be  distilled  as  a  greenish 
vapor  in  the  electric  arc,  its  boiling  point  being 
over  2,000°  C.  When  molten  it  can  absorb 
oxygen  to  22  times  its  own  volume;  this  is 
given  off  when  the  metal  cools,  causing  the  phe¬ 
nomenon  known  as  ^spitting.®  This  occurs  only 
when  the  silver  is  pure  and  a  very  small  per 
cent  of  copper,  zinc  or  bismuth  prevents  it,  as 
does  a  layer  of  some  substance  having  no  oxy- 
dizing  action  of  the  molten  metal,  like  powder 
charcoal  or  common  salt. 

Chemical  Properties.—  Silver  alloys  read¬ 
ily  with  mercury,  lead,  zinc,  gold  and  copper. 
The  alloy  with  mercury,  known  as  silver  amal¬ 
gam,  is  formed  in  various  processes  for  extract¬ 
ing  silver  from  ores,  mercury  being  able  to 
extract  metallic  silver  from  its  compounds  with 
chlorine,  bromine  and  iodine.  If  such  an  amal¬ 
gam  be  heated  above  the  boiling  point  of  mer¬ 
cury,  the  mercury  volatilizes,  leaving  the  silver. 
Lead  has  the  power  of  extracting  silver  from 
its  compounds  with  copper,  sulphur,  arsenic, 
antimony  and  silver  salts  by  the  formation  of 
lead-silver  alloys,  a  property  of  great  metallur¬ 
gical  importance  in  the  treatment  of  silver  ores. 
Alloys  of  silver  and  copper  are  formed  in 
smelting  argentiferous  copper  ores,  the  silver 
and  copper  being  subsequently  separated  by 
refining.  As  pure  silver  is  soft  and  abrades 
easily,  all  silver  used  in  coinage  or  for  making 
silverware  is  alloyed  with  copper  to  give  hard¬ 
ness.  The  United  States  silver  coinage  con¬ 
tains  900  parts  silver  and  100  parts  copper; 
British  coinage  contains  925  parts  silver  and  75 
parts  copper. 

Silver  is  not  affected  by  either  dry  or  moist 
air  at  ordinary  temperatures,  neither  is  it  af¬ 
fected  by  caustic  alkalies  or  vegetable  acids. 
It  .  is  dissolved  by  hot,  concentrated  sulphuric 
acid  and  easily  dissolved  by  nitric  acid.  Sul¬ 
phuretted  hydrogen  forms  black  silver  sulphide 
and  to  this  is  due  the  familiar  tarnishing  or 
blackening  of  silverware,  either  by  articles  of 
food  containing  sulphur,  as  eggs,  or  by  the 
minute  percentage  of  sulphuretted  hydrogen 
contained  in  city  air  or  the  air  of  rooms  when 
coal  gas  is  used  as  an  illuminant.  So-called 
oxydized  silver  is  silver  with  a  superficial  black 
coating  obtained  by  immersing  in  potassium 
sulphide  or  platinum  chloride.  Frosted  silver 
has  a  rough  dead  surface  produced  by  heating 
with  nitre. 

Silver  forms  three  oxides,  but  none  is  of 
any  particular  importance.  Silver  chloride 
(AgCl),  readily  formed  as  a  curdy  white  pre¬ 
cipitate  on  adding  a  soluble  chloride  to  an  acid 
solution  of  a  silver  salt,  is  insoluble  in  acids  but 
readily  soluble  in  ammonia,  in  potassium  cya¬ 
nide  and  in  sodium  hyposulphite  and  less  soluble 
in  a  saturated  solution  of  any  one  of  several 


chlorides.  It  is  also  formed  in  treating  silver 
ores  with  common  salt.  Silver  nitrate  (  AgNOa) , 
formed  by  dissolving  silver  in  nitric  acid,  is  a 
white  crystalline  salt  readily  soluble  in  water. 
Fused  and  cast  into  sticks,  it  is  known  as  lunar 
caustic  and  is  used  in  surgery.  In  solution  it  is 
used  as  a  chemical  reagent.  Silver  bromide 
(AgBr)  and  silver  iodide  (Agl)  resemble  the 
chloride  and  like  it  are  used  in  photography. 
Silver  sulphate  (AgaSoO,  a  slightly  yellow 
crystalline  salt,  is  readily  soluble  in  hot  water 
but  less  in  cold.  Silver  sulphide,  black,  is 
formed  by  adding  a  soluble  sulphide  to  a  silver 
salt. . 

Silver  Ores. —  The  minerals  which,  singly  or 
in  combination,  are  mined  as  silver  ores  may 
be  divided  into  three  classes :  Silver  minerals 
proper,  lead  silver  minerals  and  lead  copper 
minerals.  In  the  first  class  come  native  sil¬ 
ver;  cerargyrite,  argentite,  pyragyite,  proustite. 
Native  silver  occurs  in  irregular  bunches  or 
thread-like  or  branching  masses,  either  by  itself 
or  associated  with  other  silver  ores  or  with 
native  copper.  It  adds  to  the  value  of  an  ore 
body,  but  rarely  occurs  in  sufficient  quantity 
to  be  worked  for  itself.  The  once  famous 
Silver  Islet  mine  on  the  north  shore  of  Lake 
Superior  produced  splendid  specimens  of  native 
silver.  Cerargyrite,  horn  silver,  is  the  chloride 
and  contains  75.3  per  cent  of  silver  when  pure. 
It  occurs  in  horn-like  masses,  of  a  grayish  color 
which  turns  black  on  exposure  to  light,  is  so 
soft  that  it  can  be  easily  cut  with  a  knife  and 
is  of  common  occurrence  in  what  is  known  as 
the  oxydized  zone  of  mines  worked  for  silver. 
Rich  masses  have  been  taken  from  the  mines 
at.  Leadville,  Colo.,  and  there  are  many  other 
mines  producing  this  ore  in  the  West.  Larger 
quantities  have  come  from  some  Mexican  mines, 
particularly,  those  in  Guanajuato.  Embolite,  a 
chlorobromide,  Ag(ClBr),  bromyrite,  the  bro¬ 
mide,  and  iodyrite,  the  iodide,  resemble  horn 
silver  closely  and  are  found  associated  with 
it.  Argentite,  or  silver-glance,  silver  sulphide 
(AgaS)  is  the  commonest  of  the  silver  minerals 
proper.  It  is  black,  has  a  metallic  lustre  and 
cuts  easily,  though  harder  than  horn-silver. 
When  pure  it  contains  87.1  per  cent  of  silver. 
Silver  sulphide  combines  readily  with  the  sul¬ 
phides  of  antimony  or  arsenic,  forming  double 
salts.  Of  these  pyrargyrite  (3Ag2S.Sb2S3)  or 
ruby  silver  ore  contains  60  per  cent  of  silver, 
proustite  (3AgdS.As2S3),  also  called  ruby  sil¬ 
ver  ore,  contains  65.5  per  cent;  stephanite 
(5Ag2SiSb2Ss)  68.5  per  cent  and  polybasite 
(Ag2S.Sb2S3)  nominally  contains  75.6  per  cent 
silver,  but  usually  part  of  the  silver  is  replaced 
by  copper  and  part  of  the  antimony  by  arsenic. 
These  double  sulphides  at  American  silver 
mines  seldom  occur  in  bodies  of  sufficient  size 
and  purity  to  be  worked  alone,  but  are  not  un¬ 
common.  One  or  more  are  found  at  mines  in 
Montana,  Idaho,  Utah,  Colorado  and  Arizona. 
Large  masses  of  pyrargyrite  have  been  taken 
from  mines  in  the  state  of  Guanajuato,  Mex¬ 
ico.  Mention  may  be  made  of  the  mines  in 
the  Ruby  district  of  Gunnison  County,  Colo., 
and  at  Silver  City,  Idaho.  The  silver  ores 
usually  occur  in  veins  or  in  irregular  replace¬ 
ment  deposits  formed  by  hot  magmatic  waters 
in  the  vicinity  of  igneous  intrusions. 

Silver  being  a  precious  metal  a  small  per 
cent  of  it  in  lead  or  copper  ores  makes  it  the 
metal  of  chief  value.  Even  when  it  is  the  metal 
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of  lower  value  a  few  ounces  in  a  ton  of  ore 
means  the  difference  between  profit  and  loss 
in  working  a  mine.  Of  the  lead-silver  ores  by 
far  the  most  important  is  galena,  lead  sulphide 
(PbS).  Practically  all  galena  contains  silver, 
the  extremes  being  represented  by  galena  from 
Carinthia,  Austria,  containing  .05  ounce  per 
ton,  and  from  Idaho,  up  to  2,040  ounces  per 
ton.  In  galena  the  silver  is  present  either  as 
isomorphous  silver  sulphide  or  some  finely  dis¬ 
seminated  silver  mineral.  In  oxydized  lead 
ores,  cerussite,  etc.,  the  silver  is  mostly  present 
as  chloride.  Of  the  strictly  copper  silver  ores, 
the  most  important  is  tetrahedrite,  or  gray  cop¬ 
per  ore,  which  is  essentially  a  sulphide  of  cop¬ 
per  and  antimony  (4CuS.Sb2Ss),  though  actually 
of  very  varying  composition,  and  the  related 
mineral  tennantite  (4Cu2S.As2S3),  also  called 
gray  copper.  These  minerals  are  of  common 
occurrence  in  Gunnison,  Clear  Creek,  Summit 
and  Gilpin  counties,  Colo.  Silver  is  also 
found  associated  with  chalcopyrite,  chalcocite, 
bornite  and  other  copper  minerals,  also  with 
iron  pyrite,  zinc  blende,  hematite  and  various 
minerals,  all  of  which  may  be  classed  as  silver 
ores  when  the  percentage  of  silver  is  enough  to 
make  its  extraction  profitable.  To-day  the 
largest  jiart  of  the  world’s  silver  supply  comes 
from  mines  not  worked  for  silver  alone  but 
rather  for  gold,  copper  or  lead,  the  silver  being 
a  by-product.  Thus  it  happens  that  the  opera¬ 
tion  of  many  silver-producing  mines  and  the 
resulting  output  of  silver  depend  not  on  the 
market  price  of  silver  but  on  the  price  of  lead 
or  copper.  This  is  not  true,  however,  of  the 
Cobalt  district,  Ontario,  where  silver  is  the 
leading  metal  and  cobalt  and  nickel  are  by¬ 
products. 

Metallurgy  of  Silver  Ores. —  Silver  ores  as 
previously  noted  may  be  divided  into  silver 
ores,  proper,  silver-lead  and  silver-copper  ores. 
They  may  also  be  divided  into  (1)  free-milling; 
(2)  refractory  and  (3)  smelting  ores.  The  first 
includes  native  silver,  also  the  chloride  and 
bromide  of  silver,  the  metal  being  extracted  by 
its  forming  an  amalgam  with  mercury.  In  so- 
called  refractory  ores,  usually  silver  sulphide 
with  or  without  the  sulphides  of  arsenic  and 
antimony,  the  ores  are  roasted  with  salt  or 
otherwise  treated  prior  to  amalgamation.  The 
smelting  ores  include  particularly  silver-lead 
and  silver-copper  ores.  The  oldest  of  the 
methods  of  extracting  silver  by  amalgamation, 
one  still  used  in  Mexico,  is  the  patio  process. 
In  this  the  ore  is  coarsely  crushed  by  stamps  or 
by  a  Chilean  mill,  then  transferred  to  an  ar- 
rastra,  a  circular  space  paved  with  stone,  where 
the  ore  mixed  with  water  is  ground  fine  under 
heavy  stones  drawn  around  by  mules.  By  the 
addition  of  mercury  all  gold  and  free  silver  are 
extracted.  The  wet  ore  is  then  spread  on  the 
patio  or  amalgamating  floor,  thoroughly  mixed 
with  3  to  5  per  cent  of  salt,  by  mules  treading 
it,  allowed  to  stand  a  few  days  and  then  copper 
sulphate  and  mercury  are  added  and  the  ore 
well  trodden  for  several  days,  mercury  being 
added  from  time  to  time  to  collect  the  silver 
as  an  amalgam.  The  chemical  reactions  which 
take  place  are  complicated.  Finally  the  mass 
is  washed  to  remove  non-metallic  material,  the 
heavy  silver  amalgam  is  collected  and  the  mer¬ 
cury  recovered  by  distillation,  leaving  the  silver. 
Of  the  modern  amalgamation  processes  the 
Washoe  was  developed  for  treating  the  complex 


silver-gold  ores  of  the  Comstock  lode.  The 
ore  was  broken  in  a  crusher,  reduced  to  pulp 
by  stamps  and  then  transferred  to  iron  pans 
four  to  six  feet  in  diameter,  known  as  amalga¬ 
mating  pans.  The  pans  had  a  false  bottom  or 
die,  on  which  revolved  an  iron  plate,  or  muller, 
having  cast-iron  shoes.  The  ore  pulp, -one  to 
three  tons,  with  the  necessary  amount  of  salt, 
copper  sulphate  and  mercury,  was  heated  with 
a  steam  coil  or  by  blowing  in  steam  and  ground 
three  to  five  hours.  Then  the  light  material  was 
washed  away  and  the  amalgam  collected.  Vari¬ 
ous  modifications  of  the  Washoe  process  have 
been  devised  and  there  are  still  many  mills  using 
some  form  of  pan  amalgamation,  but  the  extrac¬ 
tion  is  usually  not  very  high.  Silver  chloride  is 
soluble  in  a  saturated  soluble  solution  of  salt 
and  more  soluble  in  sodium  hyposulphite.  Hence 
processes  have  been  devised  which  aim  to  con¬ 
vert  the  silver  in  an  ore  to  a  chloride  by  roast¬ 
ing  with  salt,  and  then  remove  it  by  leaching. 
In  the  Augustin  process  the  roasted  ore  is 
leached  with  a  solution  of  salt,  and  in  the  Rus¬ 
sell  process  with  sodium  hyposulphite  and 
cuprous  sodium  hyposulphite.  Neither  process 
is  now  in  use  in  the  United  States. 

Smelting,  where  practicable,  has  the  advan¬ 
tages  of  simplicity,  speed  and  often  high  ex¬ 
traction  as  compared  with  all  other  methods  of 
treating  ores  not  free-milling.  It  is  the  regular 
method  of  treating  lead-silver  and  copper-silver 
ores.  Lead  ores  are  smelted  in  the  usual  way 
(see  Lead)  ;  the  silver  goes  into  the  lead  and 
is  recovered  by  the  zinc,  or  Parkes,  process.  In 
the  copper  ores  (see  Copper)  the  silver  goes 
with  the  copper  and  may  be  separated  by  elec¬ 
trolytic  refining.  Gold-silver  alloys  obtained 
from  milling  or  smelting  ores  of  many  varieties 
are  also  treated  electrolytically  (see  Gold).  The 
silver  obtained  from  some  silver-lead  ores  is 
often  purified  by  cupellation.  A  small  re¬ 
verberatory  furnace  with  a  hearth  of  bone  ash 
is  used.  The  lead  bullion  is  melted,  the  lead 
oxydized  to  litharge  by  a  jet  of  air  until  the 
silver  bath  is  clear,  then  the  silver  is  cast  in 
molds  forming  silver  pigs  or  bars.  Many  ores 
carrying  silver  go  to  concentrating  mills  equip¬ 
ped  with  jigs,  vanners,  etc.,  for  separating  the 
ore  from  the  gangue.  The  concentrates  thus 
obtained  are  usually  smelted. 

Silver  Producing  Districts.— A  large  pro¬ 
ducer  of  silver  is  the  Broken  Hill  Proprietary 
Co.,  of  New  South  Wales,  Australia.  The  once 
famous  Comstock  lode  mines  in  Nevada,  which 
produced  ore  carrying  values  of  two  parts  gold 
to  three  parts  silver,  are  now  unimportant,  and 
probably  the  largest  individual  silver  producer 
in  the  United  States  is  the  Amalgamated  Copper 
Co.,  the  silver  being  a  by-product  of  its  mines 
at  Butte,  Mont.  Leadville,  Colo.,  is  an  import¬ 
ant  silver-producing  camp,  but  the  ores  are  now 
generally  low-grade.  Silver  Cliff  and  Aspen, 
Colo.,  were  noted  for  their  output  of  high-grade 
silver  ores.  In  Utah  the  mines  at  Park  City, 
notably  the  Daly  West,  are  large  producers  of 
silver,  though  the  ores  also  contain  gold,  lead 
and  copper.  In  Idaho  the  silver-lead  mines  of 
the  Cceur  d’Alene  region  produce  in  the  aggre¬ 
gate  much  silver.  In  Mexico  the  states  of 
Chihuahua,  Durango,  Guanajuato  and  Hidalgo 
all  contain  important  silver-gold  or  silver-lead 
mines.  The  mines  of  Guanajuato  are  estimated 
to  have  produced  one-sixth  of  the  silver  of  the 
world  and  the  Valenciana  has  an  established 
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record  of  production  of  300,000,000  ounces.  In 
South  America  the  once  famous  mines  of  Cerro 
de  Pasco  in  Peru  are  to  be  worked  again  by  a 
New  York  company,  but  chiefly  for  copper.  The 
silver  output  of  the  Cerro  de  Pasco  mines  from 
their  discovery  in  1630  up  to  1886  is  estimated 
at  462,250,000  ounces.  In  Ontario,  Canada,  the 
Cobalt  District  is  one  of  the  world’s  leading 
silver  camps.  In  Europe,  Germany  is  the  most 
important  silver-producing  country,  the  metal 
coming  from  the  Manusfield  copper  mines,  the 
silver-lead  mines  at  Mechevnich  and  the  mines 
of  the  upper  and  lower  Harz. 

The  world’s  production  of  silver  in  1922 
amounted  to  207,000,000  troy  ounces,  valued  at 
$179,000,000.  Mexico  that  year  led  the  world  in 
silver  production,  and  Mexico  and  the  United 
States  together  produced  nearly  70  per  cent  of 
the  total  output.  Estimates  based  on  the  most 
reliable  information  gave  the  world  production 
of  silver  for  the  calendar  year,  1917,  by  coun¬ 
tries,  as  follows : 


COUNTRY 

Ounces, 

fine 

Value 

($0.89525) 

North  America  —  United  States 
Canada . 

71,740,400 

22,151,000 

31,214,000 

$64,225,593 

19,830,683 

27,944,333 

Mexico . . . 

Total . 

125,105,400 

$112,000,609 

Central  American  States  and  W. 
Indies . 

2,369,500 

$2,121,295 

South  America  —  Argentina .  .  . 
Bolivia . 

29,000 

2.435.200 
25 , 000 

1.672.200 
325,000 

45 , 000 
11,000,000 
8,000 
3,300 

$25,962 

2,180,113 

22,381 

1,497,037 

290,956 

40,286 

9,847,750 

7,162 

2,955 

Brazil . 

Chile . 

Colombia . 

Ecuador . 

Peru . 

Guiana  —  British . 

Venezuela . 

Total . 

15,542,700 

$13,914,602 

Europe  —  Austria-Hungary .... 
Great  Britain . 

1,500,000 
86,000 
350,000 
450,000 
282,000 
500,000 
20,000 
4,500,000 
35 , 000 
400,000 

$1,342,875 
76,991 
313,337 
402,863 
252,461 
447 , 625 
17,905 
4,028,625 
31,334 
358,100 

Greece . 

Italy . 

Norway . 

Russia . 

Serbia . 

Spain . . . 

Sweden . 

Turkey . 

Total . 

8,123,000 

$7,272,116 

Australia  —  New  South  Wales. . 
Queensland 

2,800,000 

240,000 

29,000 

221,800 

780,000 

$2,506,700 

Victoria 

Western  Australia . 

25,962 

198,567 

698,295 

New  Zealand . 

Tasmania . 

Total . . .  .  .• . 

4,070,800 

$3,644,384 

Asia  —  British  India . 

600,000 

63,400 

28,000 

50,000 

1,000 

6,844,500 

$537,150 

56,759 

25,067 

44,763 

895 

6,127,538 

China . 

Chosen . 

Formosa  (Taiwan) . 

Indo-China . . 

Japan . 

Total . 

7,586,900 

$6,792,172 

Africa  —  Belgian  Congo . 

10,300 

900 

20,000 

1,200 

212,000 

950,000 

$9,221 

806 

17,905 

1,074 

189,793 

850,488 

Egypt . 

Madagascar . 

Portuguese  East  Africa . 

Rhodesia . 

Transvaal,  Cape  Colony  and 
Natal . 

West  Africa  (Gold  Coast) .... 

Total . 

1,194,400 

$1,069,287 

Total  for  world . 

163,992,700 

$146,814,465 

With  the  exception  of  the  years  1895  and 
1902  when  Mexico  first  led,  the  United  States 
led  the  world  in  silver  production  for  over  30 
years  up  to  1902.  Of  the  continents  North 
America  is  easily  first,  with  Europe  now  second. 

The  output  of  Canada,  Mexico  and  the  chief 
silver-producing  States  of  the  Union  in  1922, 
according  to  reliable  authorities,  was  approxi¬ 
mately  as  follows: 


STATE  OR  TERRITORY 


Silver, 
Fine  ozs. 


Alaska . 

Arizona . . 

California . 

Colorado . 

Georgia . 

Idaho . 

Illinois . 

Michigan . 

Missouri . 

Montana . 

Nevada. ...... 

New  Mexico  .  . 
North  Carolina 
Oregon.  ...... 

Pennsylvania. . 
South  Dakota. 

Tennessee . 

Texas . 

Utah.. . 

Virginia . 

Washington. . . 
Philippines. . .  . 


652,251 

4,198,695 

3,119,002 

5,951,593 

2,933 

5,965,098 

3,915 

361,912 

68,351 

9,601,048 

108,027 

657,231 

8 

193; 121 
2,215 
121,757 
.  75,138 
601 , 765 
15,588,734 
6 

210,885 

27,174 


Total,  (U.  S.) 


55,510,859 


Canada 
Mexico . 


17,000,000 

65,000,000 


Uses  of  Silver. —  Silver  is  used  for  coinage 
and  for  ornamental  articles,  while  the  chloride, 
bromide  and  iodide  of  silver  are  of  great  im¬ 
portance  from  their  use  in  photography.  Ar¬ 
ticles  plated  with  silver  are  in  common  use,  as 
the  cost  of  plating  is  small  if  the  film  of  silver 
deposited  is  thin.  A  solution  of  the  double  salt 
potassium  silver  chloride(KCN.AgCN)  is  used, 
from  which  the  silver  is  readily  deposited.  The 
articles  to  be  plated  are  thoroughly  cleaned,  at¬ 
tached  to  the  negative  pole  of  an  electrical  cir¬ 
cuit  of  low  voltage  and  immersed  in  the  bath, 
a  silver  plate  being  attached  to  the  positive  pole. 
The  silver  as  deposited  has  a  dead  surface  but 
is  made  bright  by  burnishing  after  removal 
from  the  bath. 

In  photography  silver  chloride  in  a  layer  of 
albumen  or  gelatine  is  used  on  the  ordinary 
printing  papers ;  various  organic  compounds  are 
formed  which  are  changed  on  exposure  to  light, 
and  this  change  is  shown  by  the  action  of  cer¬ 
tain  reducing  agents,  developers,  the  resulting 
image  being  formed  of  unknown  silver  salts  sus¬ 
pended  in  the  gelatine.  In  bromide  prints  which 
are  more  durable,  the  image  is  due  to  finely 
divided  metallic  silver.  In  the  ordinary  photo¬ 
graphic  dry  plates,  silver  bromide  or  iodide  is 
used  in  a  gelatine  film,  as  these  salts  are  more 
easily  affected  by  light.  See  Bimetallism  ; 
Coinage;  Electrochemical  Industries;  Cop¬ 
per;  Gold;  Lead;  Photography. 

Bibliography.—  Clennell,  J.  E.,  <The  Cya¬ 
nide  Handbook  (New  York  1910-15)  ;  Collins, 
H.  F.,  (The  Metallurgy  of  Lead  and  Silver) 
(part  2,  London  1902)  ;  Crane,  W.  R.,  (Gold 
and  Silver*  (New  York  1908)  ;  (Egleston,  T., 
cThe  Metallurgy  of  Silver,  Gold  and  Mercury) 
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(New  York  1887-90)  ;  Eissler,  M.,  (The  Metal¬ 
lurgy  of  Argentiferous  Lead*  (3d  ed.,  London 
1896)  ;  Hofman,  H.  O.,  <The  Metallurgy  of 
Lead  and  the  Desilverization  of  Base  Bullion> 
(7th  impression.  New  York  1904)  ;  id.,  ( Hydro¬ 
metallurgy  of  Silver)  (London  1907)  ;  McGraw, 
H.  A.,  (Details  of  Cyanide  Practice)  (New 
York  1914)  ;  Percy,  J.,  ( Metallurgy  of  Silver 
and  Gold>  (part  1,  London  1880)  ;  Schnable,  C., 
trans.  by  Louis  H.,  ‘Metallurgy*  (2  vols.,  2d  ed., 
London  1905).  For  statistics  of  production  con¬ 
sult  The  Mineral  Industry  and  the  Mineral  Re¬ 
sources  of  the  United  States’,  for  current  metal¬ 
lurgy  see  the  Engineering  and  Mining  Journal 
and  the  Proceedings  of  the  American  Institute 
of  Mining  Engineers. 

SILVER,  Fulminating.  See  Explosives; 
Fulminates. 

SILVER,  Refining  of.  See  Electrochem¬ 
ical  Industries. 

SILVER  AGE,  the  designation  applied  to 
the  second  mythological  period  in  the  history  of 
the  world,  under  the  care  of  Jupiter.  It  suc¬ 
ceeded  the  Golden  Age.  The  phrase  is  also  ap¬ 
plied  to  a  period  of  Roman  literature  succeeding 
the  most  brilliant  period,  and  extending  from 
about  14  a.d.  to  180  a.d. 

SILVER  CITY,  N.  M.,  city  and  county- 
seat  of  Grant  County,  185  miles  southwest  of 
Albuquerque,  on  the  Atchison,  Topeka  and 
Santa  Fe  Railroad.  The  city  is  important  as  a 
health  resort,  particularly  for  tubercular  cases, 
and  has  several  private  sanitoria.  The  United 
States  military  hospital  is  at  Fort  Bayard,  nine 
miles  distant.  The  surrounding  country  is  oc¬ 
cupied  in  stock-raising  and  there  are  valuable 
gold,  silver,  copper,  zinc,  lead  and  turquoise 
mines.  The  New  Mexico  Normal  School  is 
located  here.  Pop.  (1920)  2,662. 

SILVER  CREEK,  N.  Y.,  town  in  Chau¬ 
tauqua  County,  on  Lake  Erie,  20  miles  south¬ 
west  of  Buffalo,  and  on  the  Lake  Shore  and 
Michigan  Southern  and  the  New  York,  Chicago 
and  Saint  Louis  railroads.  It  is  situated  in  a 
vineyard  district,  has  natural  gas  and  manu¬ 
factures  furniture,  United  States  post  office 
canceling  machines  and  grain-cleansing  ma¬ 
chinery.  Pop.  3,260. 

SILVER  FOX,  a  glossy  black  variety  of 
the  Canadian  red  fox  ( Vulpes  fulvus)  with  a 
silvery  grizzle  on  the  forehead,  and  on  the 
flanks  passing  upward  to  the  rump.  It  is  ex¬ 
tremely  rare  in  the  wild  state  and  the  fur  is 
very  valuable.  In  Prince  Edward  Island  and 
elsewhere  in  Canada  and  northern  United 
States  great  numbers  of  this  species  are  now 
bred  in  enclosures  and  reared  for  two  years, 
when  they  are  killed  for  their  fur.  See  Fur 
Farming. 

SILVER  GRAYS.  See  Whigs. 

SILVER  QUESTION.  See  Banks  and 
Banking;  Bimetallism;  Bryan,  William  Jen¬ 
nings;  Democratic  Party;  McKinley,  Wil¬ 
liam  ;  Money. 

SILVER  SPRING,  Fla.,  a  famous  spring 
in  Marion  County,  14  miles  northeast  of  Ocala, 
emptying  into  Ocklawaha  River  through  Silver 
Creek  Run,  a  stream  nine  miles  long,  of  crystal 
transparency,  and  of  sufficient  depth  to  permit 
river  steamers  to  navigate  to  the  spring  itself. 
The  spring  is  about  200  feet  wide  and  dis¬ 


charges  daily  more  than  300,000,000  gallons  of 
water  of  a  uniform  temperature  of  72.2°  F. 
The  water  rushes  up  through  fissures  in  the 
limestone  rock,  there  being  five  principal  open¬ 
ings  and  many  of  smaller  size,  and  keeps  in  con¬ 
stant  agitation  the  bed  of  white  sand.  The 
water  is  unfit  for  drinking  purposes  owing  to 
certain  mineral  qualities,  but  is  so  clear  that 
the  bottom  of  the  spring  may  be  seen  at  depths 
from  60  to  80  feet.  There  are  several  similar 
springs  in  Florida,  but  Silver  Spring  is  most 
accessible  and  best  known,  a  railroad  running 
to  it  in  addition  to  its  steamboat  connection. 
The  spring  is  said  to  have  been  visited  by  De 
Sota,  and  to  have  been  the  <(Fountain  of  Youth® 
of  Ponce  de  Leon’s  search. 

SILVER  STANDARD.  See  Bimetallism. 
SILVER  WEDDING.  See  Weddings. 
SILVERBERRY.  See  Oleaster. 

SILVERING.  See  Gilding. 
SILVERINGGLASS.  See  Mirror. 

SILVERMAN,  Joseph,  American  rabbi: 
b.  Cincinnati,  Ohio,  25  Aug.  1860.  He  was 
graduated  at  the  University  of  Cincinnati  in 
1883  and  later  studied  at  the  Hebrew  Union 
College,  where  he  took  his  D.D.  in  1887.  He 
was  ordained  in  1884  and  was  minister  to  con¬ 
gregations  in  Texas  in  1884-88.  Since  1888 
he  has  been  rabbi  of  Temple  Emanu-el,  New 
York.  He  was  president  of  the  Central  Con¬ 
ference  of  American  Rabbis  in  1900-03;  or¬ 
ganized  the  Emanu-el  Brotherhood;  is  a  trus¬ 
tee  of  Hebrew  Union  College;  and  in  1913 
was  associate  editor  of  the  Peace  Forum.  He 
contributed  to  the  ‘Encyclopedia  Americana ) 
and  is  author  of  ( Catechism  on  Judaism* 
(1896). 

SILVERSIDE,  a  name  given  to  various 
small  fishes  because  of  their  bright  silvery  color 
and  especially  to  members  of  the  family 
Atherinidce  of  the  order  Percesoces.  These 
fishes  have  the  third  upper  pharyngeal  bone 
enlarged,  slender  and  elongated  bodies  with 
rather  large,  easily  detached  cycloid  scales.  The 
spinous  dorsal  fin  is  weak  and  well  separated 
from  the  soft  dorsal,  the  ventral  fins  are  on  the 
middle  of  the  abdomen  and  the  pectorals  at  a 
high  level.  Most  of  them  are  small  carnivorous 
fishes  living  in  schools  in  shallow  bays  of  the 
sea,  but  a  few  are  fresh-water.  They  are  im¬ 
portant  chiefly  as  food  for  other  fishes,  but 
several  of  the  larger  ones  are  valued  as  human 
food.  Fifteen  genera  and  60  species  have  been 
enumerated,  most  of  which  are  North  American. 
They  abound  especially  in  the  Gulf  of  Mexico. 
Menidia  notata  is  the  form  best  known  along 
the  coast  of  the  New  England  and  Middle 
States,  where  it  abounds.  It  is  a  delicate 
translucent  little  fish  of  a  greenish  color,  has  a 
conspicuous  lateral  silvery  band  and  is  found 
everywhere  along  the  shores  in  large  schools. 
They  may  be  fried  to  a  crisp  and  eaten  whole 
like  smelts.  The  brook  or  lake  silverside 
( Habidesthes  sic  cuius)  is  found  abundantly  in 
ponds  and  sluggish  streams  throughout  the 
Mississippi  Valley  and  Southern  States,  and  is 
often  called  skipjack.  Consult  Jordan  and 
Evermann,  ‘Food  and  Game  Fishes)  (New 
York  1903). 

SILVERWARE.  Frequently  termed  plate 
or  silver  plate.  From  the  nature  of  the  use 
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to  which  articles  composed  of  silver  are  put 
they  are  often  classified  under  such  heads  as 
ecclesiastical  and  civil,  or  ecclesiastical,  munici¬ 
pal  and  domestic.  The  usual  styles  of  manipu¬ 
lation  of  the  metal  in  producing  silverware  are 
hammered  or  repousse,  engraved,  chased, 
enameled,  etc. 

Antiques. —  It  was  a  very  frequent  condi¬ 
tion  of  the  troublous  early  periods  of  European 
history  that  the  inhabitants  of  a  castle  or  small 
town  had  to  migrate,  taking  what  wealth  they 
had  with  them.  The  Roman  invaders’  generals 
often  carried  with  them  on  their  campaigns 
large  services  of  silver  for  their  camp  life. 
Frequently  such  migratory  hordes  were  at¬ 
tacked  and  overwhelmed,  and,  if  time  permitted, 
they  hurriedly  buried  their  most  valued  pos¬ 
sessions.  To  such  action  we  owe  much  treas¬ 
ure-trove  and  from  the  <(finds®  we  learn  to 
what  a  marvelous  perfection  the  ancients 
brought  their  silver  plate.  Among  the  most 
important  discoveries  by  accident  of  such  hid¬ 
den  wealth  are  the  following:  The  ((Treasure 
of  Bernay,®  discovered  (1830)  at  Berthouville, 
Normandy,  contained  69  pieces,  weighing  about 
55  pounds,  of  beautifully  wrought,  embossed, 
decorated  silverware.  Part  belonged  to  the 
treasury  of  a  temple  of  Mercury  at  Canetum 
2,500  years  ago.  Two  ewers  ( cenochoe )  had 
chased  subjects  from  the  <Iliad>  and  the  his¬ 
tory  of  Achilles,  the  Greek  hero.  One  of  these 
pieces  contains  fine  depictions  of  no  less  than 
42  personages.  The  collection  is  in  the  Bibli- 
otheque  Nationale,  Paris.  The  pieces  are  of 
different  dates  —  before  the  Roman  Empire  up 
to  the  3d  century  a.d.  Another  wonderful  buried 
collection  of  silverware  is  tlfie  (<Hildesheim 
Treasure,®  now  in  the  Antiquarium  Museum, 
Berlin,  discovered  in  1868.  It  consists  of  74 
pieces ;  drinking  vessels  and  table  utensils, 
mostly  well  preserved  and  belonging,  probably, 
to  the  1st  century  a.d.  The  decoration  is  in 
Greco-Roman  repousse  work  of  the  most  exqui¬ 
site  description.  Replicas  of  this  treasure  are  in 
the  Metropolitan  Museum  of  Art,  New  York. 
Another  remarkable  silverware  discovery  was 
that  known  as  the  ((Boscoreale  Treasure.®  It 
was  discovered  in  1895  in  a  buried  Roman  villa 
near  Pompeii.  The  lovely  workmanship  and 
design  point  to  the  last  years  of  the  republic, 
some  to  the  first  years  of  the  empire.  It  con¬ 
tains  98  pieces  of  silverware  in  beautiful 
repousse  decoration;  cups,  vases,  phials,  shal¬ 
low  dishes,  casseroles,  spoons,  mirrors,  etc.  A 
very  fertile  field  of  discovery  of  buried  ancient 
silverware  is  the  Crimea,  where  a  large  amount 
of  treasure  has  been  unearthed  (mostly  now  in 
Petrograd)  from  burial  grounds  of  the  Scyth¬ 
ians.  They  date  from  2,500  to  3,000  years  ago 
and  are  of  Greek  workmanship. 

History. —  The  story  of  craftsmanship  in 
the  precious  metals  of  the  Middle  Ages  is 
largely  one  of  furnishing  of  gold  and  silver 
ecclesiastical  pieces  for  the  Church  and  its 
services.  With  the  growth  of  wealth  of  roy¬ 
alty  and  nobility  from  lack  of  banking  facili¬ 
ties,  much  of  the  saving  was  turned  into  gold 
and  silversmiths’  work.  Starting  about  the  13th 
century  we  find  the  almory  containing  more 
precious  wares  of  the  family.  The  cupboard 
consisted  of  boards  placed  on  trestles  to  hold 
and  display  the  wealth  in  silver  cups  and 
other  wares  of  the  family.  This  easily  portable 


furniture  gave  way,  in  times  of  peace,  to  a 
made-up  “dresser®  of  so  many  <(stages®  or 
shelves  on  which  to  ((dress,®  or  display,  the 
silver  services  and  show-pieces.  With  greater 
refinement  arrived  the  <(sideboard®  or  <(cre- 
dence®  for  the  same  purpose,  to  be  followed  by 
the  “buffet.®  The  number  of  “stages®  kept  in¬ 
creasing  as  the  wealth  in  plate  grew,  till  royalty 
imposed  an  edict  against  the  extravagance  and 
restricted  the  number  of  shelves  according  to 
the  rank  of  the  owner.  By  the  16th  century  the 
hoards  of  plate  were  enormous.  In  England 
Henry  VII  left  over  $10,000,000  worth ;  the  cup¬ 
board  of  Henry  VIII  had  seven  tiers  of  plate; 
and  so  it  was  in  other  countries,  especially 
Spain.  Immense  quantities  of  silver  were  arriv¬ 
ing  in  Europe  from  conquered  Mexico  and 
Peru ;  the  silver  mines  of  Potosi  alone  had 
brought  to  Spain  by  1633  no  less  than  845,000,- 
000  pesos.  Italy  in  her  Renaissance  brought 
forth  many  great  artist-goldsmiths  (see  Gold- 
smithing)  but  perhaps,  her  most  noted  service 
of  silverware  is  that  produced  by  Benvenuto 
Cellini.  It  is  in  the  Pitti  Palace,  Florence,  and 
consists  of  12  tazze,  each  tazza  representing  a 
month  in  the  year.  Germany  had,  in  the  16th 
century,  centres  for  gold  and  silver  smithing  at 
Augsburg  and  Nuremberg.  Her  taste  was  run¬ 
ning  to  quaint  forms  and  decoration  such  as 
cocoanut  shell  and  ostrich  shells  mounted  as 
cups,  other  standing  cups  had  bodies  of  pine¬ 
apple  ( ananas )  form,  others  again  were  studded 
with  hemispherical  or  pear-shaped  protruber- 
ances.  Wentzel  Jamnitzer,  throwing  aside  the 
Gothic,  often  assumed  Renaissance  tendencies  in 
his  remarkable  pieces.  Mathias  Walbaum  and 
Hans  Petzolt  gained  fame  for  their  silversmiths’ 
work  in  the  17th  century;  Dinglinger  did  fine 
silver  work  on  table  centrepieces,  etc.,  in  the 
18th  century.  In  France,  already  in  the  13th 
century,  Philippe  le  Hardi  granted  his  silver¬ 
smith  ( argentier )  Raoul  letters  of  nobility. 
The  dukes  of  Burgundy  by  the  15th  century 
gloried  in  amassing  great  collections  of  gold 
and  silverware.  Louis,  Duke  of  Anjou  (14th 
century),  had  nefs,  standing  salts,  enameled 
flagons,  fountains,  coupes,  goblets,  basins,  even 
kitchenware,  of  silver.  In  1360  the  city  of 
Paris  presented  Jean  le  Bon  with  a  gift  of 
silver  vessels.  By  the  17th  century  France  had 
become  famous  for  her  articles  in  the  precious 
metals  (see  Goldsmithing)  and  their  makers, 
all  pieces  to  be  swallowed  up  in  the  melting 
pot  for  war  purposes.  The  following  century 
under  the  regent,  Louis  XV,  Louis  XVI  and 
Napoleon,  the  royal  factory  of  the  Gobelins 
produced  magnificent  wares  in  the  precious 
metals.  Paul  Lamerie,  the  French  silversmith, 
went  to  England  in  1712  and  produced  prolifi- 
cally  in  London  for  40  years.  His  silver  pieces 
show  sober,  artistic  decoration  for  a  long  time, 
then  he  gave  way  to  the  demand  for  over¬ 
elaboration  of  ornament,  later  to  come  under 
the  sedate  ruling  of  the  Greek  Classic  style. 
Under  the  brothers  Adam  silverware  underwent 
a  great  reform  in  the  18th  century;  tea  and 
coffee  urns,  ewers,  sugar  bowls,  creamers,  etc., 
came  under  the  influence  of  the  Greek  art 
wares  being  excavated  at  Pompeii  and  Hercu¬ 
laneum.  The  great  rarity  of  examples  of 
silverware  of  certain  periods  is  accountable 
from  the  fact  that  warfare,  at  times,  called  for 
all  the  precious  metals  available  to  help  out 
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the  empty  treasuries.  In  1521  Francois  Premier 
ordered  his  subjects  to  send  their  silverware  to 
the  mint.  The  ((grande  Fonte®  under  Louis  XIV 
lasted  six  months  (1688-89)  and  was  the  most 
prodigious  in  destructive  power.  Great  pieces 
of  massive  silver  furniture  as  well  as  table 
services  (the  king’s  treasure  alone  had  cost 
over  10,000,000  francs  and  fetched  only  3,000,000 
francs  in  coin)  were  sacrificed.  The  year  1760 
witnessed  once  more  the  journey  to  destruction 
of  France’s  best  plate,  and  in  1790  came  the 
voluntary  <(patriotic  fonte.®  In  the  Wars  of  the 
Roses  in  England  so  much  plate  was  destroyed 
that  examples  of  silver  plate  antedating  1500 
are  very  scarce.  The  Reformation  (16th  cen¬ 
tury)  swept  away  all  the  silverware  discover¬ 
able.  Charles  I  of  England,  in  1643,  to  replen¬ 
ish  his  empty  treasury,  ordered  that  all  silver¬ 
ware  be  melted  down  and  paid  for  at  five  shil¬ 
lings  per  ounce ;  12  Oxford  colleges  contributed 
1,610  pounds  per  week,  and  the  gentry  700 
pounds  each  week.  Coming  down  to  strictly 
modern  times,  we  must  deplore  the  fact  that 
19th  century  Europe  and  England  in  the  Vic¬ 
torian  period  were  in  a  decadent  stage  in  art 
work  and  silverware  followed  the  vulgarized 
styles.  France  with  her  <(nouveau  art®  and 
Germany  with  her  ((Jugend®  style  have  strug¬ 
gled  but  not  succeeded  in  reaching  any  admir¬ 
able  stage  of  art  production. 

Silverware  Products. —  Ecclesiastical  pieces 
made  of  silver  or  silver-gilt  are  candle-sticks, 
censers,  incense  boats,  chalices  and  patens, 
pyxes,  monstrances,  bells,  crosses,  croziers, 
acolyte  standards  bearing  candles,  ewers,  cruets, 
alms  dishes,  ablution  bowls.  The  chalice  is 
composed  of  a  bowl  (usually  hemispherical  or 
slightly  elongated),  a  stem  having,  half  way 
down,  a  <(knop®  or  protuberance,  and  a  flaring 
foot.  While  the  bowl  is  nearly  always  plain 
(so  as  to  be  easily  kept  clean),  the  rest  of  the 
piece  is  elaborately  ornamental.  In  the  Protest¬ 
ant  Church  the  communion  cup  takes  the  place 
of  the  chalice.  It  is  frequently  chalice-shaped 
but  more  often  has  the  form  of  a  goblet, 
a  tankard  or  a  beaker.  The  flagons,  tankards 
and  beakers  found  in  church  plate  have  fre¬ 
quently  been  made  for  profane  use,  but  as 
articles  of  beauty  and  value  have  been  dedi¬ 
cated  by  will  to  the  Church. 

Municipal  Plate. —  Every  guild  (from  gold¬ 
smiths’  to  tinsmiths’)  in  Europe  has  its  treas¬ 
ure  of  plate  which  is  displayed  on  the  table  at  ban¬ 
quets  and  other  civic  functions.  And  the  large 
amount  and  high  quality  of  the  ware  found 
even  in  obscure  towns  is  often  a  surprise  to 
the  stranger ;  such  property  is,  however,  usually 
the  accumulation  of  centuries  of  presents  made 
by  the  wealthy  in  each  generation.  Every  town 
hall  (Rathshaus  or  hotel  de  ville)  has  a  large 
array  of  plate  services  as  well  as  magnificent 
show  pieces.  The  colleges  pride  themselves  on 
their  great  silver  and  gold  services. 

Domestic  Plate. —  Chief  pieces  used  in  the 
last  centuries  in  domestic  circles  are  ewers, 
beakers,  bowls,  caudle  cups,  cruet  stands, 
flagons,  hanaps,  tankards,  monteiths  and  other 
punch-bowls,  urns,  salvers,  posnets,  trussing 
cups,  porringers,  tumblers,  goblets,  wager  cups, 
tasters,  etc.  Earliest  forms 'of  coffee  pots  date 
from  1670  to  1681;  earliest  teapots  date  from 
1717;  to  such  services  belong,  later,  creamers, 
milk  pitchers  and  sugar  bowls.  Forks  at  first 
had  two  prongs  and  were  used  only  for  eating 
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fruit ;  the  four-pronged  fork  came  into  use  first 
in  1682.  Silver  spoons  of  a  highly  artistic  form 
((<keel  and  disk®)  were  made  in  Greco-Roman 
times.  In  the  study  of  spoons  in  the  centuries 


Napkin  Salt,  dated  1664. 


Hour-Glass  Salt. 
15th  Century. 


Epergne  by  Wentzel  Jamnitzer, 
(about  9  inches  high)  in 
Louvre  (Paris)  German, 
showing  Renaissance  ten¬ 
dency. 


Steeple  Salt,  dated  1626. 


Cylindrical  Salt,  dated 
1567. 
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the  style  of  “knop®  or  finial  of  the  handle 
defines  the  period,  besides  the  changing  in 
shape  of  the  bowl.  As  to  these  knop  styles, 
we  read  in  1446  already  of  the  “maidenhead® 
spoon;  other  varieties  follow:  Acorn,  diamond 
oint,  fruitlet,  writhen,  strawberry,  death’s 
ead,  slipped-in-the-stalk,  Puritan,  scallop-shell, 
owl,  lion-and-shield,  Pudsey,  seal-top,  capital, 
baluster,  pied-de-biche,  etc.  The  17th  century 
spoon  handle  was  joined  to  the  bowl  in  a  di¬ 
minishing  prolongation  down  the  back  of  the 
bowl ;  this  is  known  as  the  “rat-tail®  spoon. 
Early  spoon  bowls  run  to  “fig-shape,®  then  oval, 
then  inclining  to  be  pointed  at  lower  end. 
Greatly  prized  of  collectors  are  the  souvenir 
birth-spoons  termed  “Apostle®  spoons,  each  ded- 


not  known;  first  mention  is  in  1537.  The  “an¬ 
nual  letter®  alphabet  has  but  20  letters  —  J,  U, 
W,  X,  Y,  Z  are  omitted.  Since  1560  they  have 
been  enclosed  in  regular  heraldic  shields  of  vari¬ 
ous  shapes;  before  then  a  line  roughly  outlining 
the  letter  was  used.  The  change  to  another 
style  alphabet  has  proceeded  regularly  every  20 
years  from  1478  till  1696,  when  a  fresh  alpha¬ 
bet  was  used.  (4)  Place-mark  of  assay  town. 
(5)  Maker’s  mark  —  enforced,  in  England,  since 
1363  required  each  silversmith  to  have  a  mark 
of  his  own.  Symbols,  emblems  or  initials  were 
“used  at  first;  from  1697  to  1720  the  first  letter 
of  the  surname  was  used  alone,  but  from  the 
latter  date  to  1739  one  or  two  initials  were  used 
indiscriminately.  Then  the  “initials  of  their 


Full  Set  of  Apostle  Spoons,  in  Goldsmiths’  Hall,  London.  Dated  1626. 


Only  full  set  of  one  date  known.  (1)  Saint  Janies  the  Less.  (2)  Saint  Bartholomew,  (3)  Saint  Peter. 
(4)  Saint  Jude.  (5)  Saint  James  the  Greater.  (6)  Saint  Philip.  (7)  The  “  Master.”  (8)  Saint  John. 
(9)  Saint  Thomas.  (10)  Saint  Matthew.  (11)  Saint  Matthias.  (12X  Saint  Simon  Zelotes.  (13)  Saint  Andrew. 


icated  and  having  as  finial  a  representation  of 
one  of  the  apostles.  Actual  pieces  of  art,  fre¬ 
quently  are  the  nefs  (formed,  like  ships), 
epergnes,  standing  salts  (hour-glass  salts,  cyl¬ 
indrical  salts,  bell  salts,  steeple  salts,  napkin 
salts,  etc.). 

“Hall®  and  Other  Marks— A  very  import¬ 
ant  feature  to  collectors  of  silverware  is  the 
fact  that  all  of  it  is  marked  since  the  14th  cen¬ 
tury  by  law.  In  1313  Philippe  le  Bel,  king  of 
France,  ordered  that  all  gold  be  stamped  with 
the  punch  ( poingon )  of  the  Goldsmiths’.  Com¬ 
pany  of  Paris.  The  “touche  de  Paris®  in  this 
law  became  the  recognized  English  standard 
for  sterling  silver.  Edward  I,  in  1300,  had  be¬ 
stowed  the  privilege  of  assaying  the  precious 
metals  to  the  London  Goldsmiths’  Company. 
Punch  marks  used  on  English  plate  are:  (1) 
Standard  —  a  lion  passant  in  England,  a  lion 
rampant  in  Glasgow,  a  thistle  in  Edinburgh,  a 
crowned  harp  in  Dublin.  (2)  Duty  mark  — 
head  of  reigning,  sovereign  (figure  of  Hibernia 
in  Dublin).  This  mark  was  added  in  1874  till 
1890,  when  duties  were  abolished.  (3)  Date 
letter  (or  “annual®  letter).  Its  starting  point  is 


Christian  and  surnames®  was  ordered  and  con¬ 
tinued  to  this  day.  In  1675  the  law  enforced 
that  “all  manner  of  silver  vessels  be  assayed  at 
Goldsmiths’  Hall®  and  be  approved  by  striking 
each  piece  with  the  lion’s  and  leopard’s  head, 
crowned,  or  one  of  them.  From  1697  to  1720 
the  lion’s  head  erazed  and  Britannia  were  used 
instead  of  lion’s  head  and  lion  passant. 

Sheffield  Plate. —  The  discovery  of  the 
process  used  in  the  production  of  this  ware 
was  made  by  a  Sheffield  cutler,  Thomas  Boul- 
sover  (often  misspelled  Bolsover),  in  1742.  He 
found  that  a  layer  of  silver  could  be  welded  to 
a  copper  plate  by  heat  and  pressure.  He  ap¬ 
pears  to  have  made  only  plated  buttons  and 
small  ware.  Joseph  Hancock  soon  advanced  the 
method  into  the  making  of  table  services  and 
larger  pieces.  The  silver  fused  to  the  base 
metal  was  standard  925  alloy.  This  early  ware 
was  plated  only  on  one  side ;  “double-plating® 
(on  both  sides)  Started  some  time  between 
1763  and  1770.  To  hide  the  central  layer  of 
copper  exposed  on  the  edge  it  was  necessary  to 
attach  a  border  or  edging.  This  edging  was 
first  produced  by  placing  the  copper  sides  of 
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1  Hanap,  Nuremberg,  1st  half  of  17th  Century 

2  Two-handled  Loving-cup.  London,  1743  * 

3  Standing  cup,  Augsburg,  Early  17th  Century.  In  New  York  Metropolitan  Museum  of  Art 

4  Old  American  Silverware.  Pieces  by  Paul  Revere  in  Exhibition  at  the  Boston  Museum  of  Fine  Arts 
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1  Teapots,  English  Sheffield  Plate,  18th  Century 


2  Salvers,  English  Sheffield  Plate,  19th  Century 
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two  pieces  back  to  back  and  solder-tinning  the 
edges  (1755-85). .  Cadman  then  invented  the 
system  of  soldering  on  a  solid  silver  edging 
shaped  to  fit.  The  (<edgings®  of  Sheffield  plate 
are  one  of  its  chief  characteristics.  Starting  with 
simple  silver  ware  (<( thread®)  edges  or  borders, 
by  1820  highly  ornate,  heavy,  deep  relief  scroll¬ 
work  and  bold  designs  became  vogue.  It  is  the 
renowned  ^Georgian®  style.  The  flat-chased 
large  trays  and  salvers  dating  between  1815  and 
1830  are  probably  (if  in  good  condition)  more 
prized  than  any  other  pieces  of  <(01d  Sheff® 
ware.  From  1830  to  1840  is  the  “transition 
period®  when  German  silver  and  other  light- 
colored  alloys  took  the  place  of  copper  as  a 
base.  The  enormous  demand  for  fine  Sheffield 
plate  ware  in  the  period  is  easily  conceivable 
when  we  remember  that  the  great  difference  in 
cost  brought  fine  silver  services  within  the  reach 
of  many  thousands  of  the  middle  classes  who 
had  been  using  pewter  and  earthenware.  The 
beauty  of  some  of  the  elaborate  creations 
brought  about  by  the  immense  and  profitable 
sales  made  the  nobility  and  gentry  converts  to 
its  prestige,  even  royalty  took  to  the  majestic 
epergnes,  tea  and  coffee  “equipages®  (consist¬ 
ing  of  urns  for  hot  water,  tea  and  coffee)  which 
were  more  attractive  than  any  solid  silverware 
ever  before  produced.  But  the  brothers  George 
and  Henry  Elkington,  of  Birmingham,  invented 
a  method  of  silver  deposition  on  base  metal  by 
electric  current.  After  patient  perfection  of 
their  process  they  obtained,  in  1840,  a  patent  for 
the  electro-plating  process  as  done  at  this  day. 
The  extremely  low  price  at  which  base  metal 
pieces  could  be  produced  with  a  precious  metal 
surface  of  any  desired  thickness  quickly  killed 
the  Sheffield  plate  business  and  rapidly  evolved 
a  great  industry. 

Colonial  Silverware. —  Much  early  silver¬ 
ware  found  in  the  New  England  States  was  im¬ 
ported  from  France  and  England.  But  the  sil¬ 
versmiths  of  this  country  grew  in  number  with 
the  increase  of  wealth  of  the  colonies.  Boston 
and  New  York  were  the  producers  of  most  of 
this  early  American  plate,  but  there  were  a  num¬ 
ber  of  workers  in  silver  (strange  to  say,  many 
of  them  were  blacksmiths  as  is  shown  by  con¬ 
temporary  documents)  in  Connecticut  who  did 
very  fine  workmanship  in  silver  vessels  as  re¬ 
cent  displays  of  extant  17th  and  18th  century 
pieces  prove.  Philadelphia,  Baltimore,  Albany 
and  Troy  also  boasted  of  their  clever  silver¬ 
smiths  in  those  days.  Building  up  a  historic  out¬ 
line  from  researches  made  recently  we  are  ar¬ 
riving  at  many  interesting  points  on  colonial  sil¬ 
ver  ware  and  its  makers.  The  earliest  Connecti¬ 
cut  silversmith  recorded  appears  to  be  Job 
Prince  of  Milford  (born  about  1680,  died  about 
1703)  ;  next  comes  Rene  Grignon  (Huguenot), 
who  settled  in  Norwich  before  1708.  Daniel 
Deshon  was  Grignon’s  apprentice  and  went  to 
New  London.  Cornelius  Kierstead  was  a  New 
Yorker  but  (about  1722)  worked  in  New  Haven, 
Hartford,  New  London,  Norwalk  and  Water- 
bury.  John  Hull  (1624-83)  was  a  wealthy  Mas¬ 
sachusetts  silversmith  and  his  ability  is  shown  in 
existing  communion  cups  in  the  First  Church 
of  Boston.  He  became  ((Mint  master  of  Massa¬ 
chusetts®  and  made  silver  money  for  local  cir¬ 
culation,  the  British  coin  being  almost  entirely 
absent.  He  set  up  (1652)  a  mint  in  Boston  (dis¬ 
regarding  the  English  Crown’s  sole  right  to  coin 
money).  Hull  got  one  shilling  of  every  20 


coined.  The  <(Pine-tree®  shilling  was  coined 
for  30  years  and  Hull  got  so  wealthy  he  became 
a  banker  as  well  as  silversmith.  David  Jesse 
worked  in  Boston  early  in  the  second  half  of 
the  17th  century  —  a  beaker  of  his  dated  1672 
is  one  of  the  oldest  American  pieces  existing. 
Jeremiah  Dummer  (1645-1718)  of  Boston  has 
left  us  a  number  of  pieces.  John  Cony  ( 1655— 
1722)  also  worked  in  Boston  and  had  as  ap¬ 
prentice  Apollos  Rivoire,  who  came  to  Boston 
from  Germany.  He  had  a  family  of  12,  of 
which  the  noted  patriot  Paul  was  third.  The 
latter  started  work  in  his  father’s  shop  and  was 
but  19  when  his  father  died  (1754).  Paul  Re- 
vere’s  (the  family  name  was  changed)  histori¬ 
cal  career  is  too  well  known  to  repeat  here. 
Many  of  the  Revere  pieces  exist;  65  pieces  ap¬ 
peared  in  one  Boston  exhibition  (1906).  _  Un¬ 
fortunately  there  is  little  to  prove  which  signed 
pieces  belong  to  father  or  son.  One  very  small 
salt  has  the  inscription  ((The  Illustrious  Ninety 
Two,®  referring  to  the  92  members  of  the 
house  of  representatives  of  Massachusetts 
who  refused  their  signatures  for  rescinding  the 
circular  letter  sent  to  the  sister  colonies  to  all 
join  action.  Another  piece  of  historic  note  is 
Revere’s  punch-bowl  ordered  by  the  15  Sons  of 
Liberty,  their  names  encircling  its  rim.  We 
have  the  names  of  numerous  New  York  silver¬ 
smiths  of  early  days  but  their  wares  have  dis¬ 
appeared.  Other  early  silversmiths  worth  men¬ 
tion  are  Beach,  Ward,  Sargeant,  Pitkin  and 
Rogers  of  Hartford,  and  Merriman,  Gorham, 
Chittenden,  Bradley  and  Brown  of  New  Haven. 
By  1715  Connecticut  citizens  were  wealthy 
enough  to  be  buying  coffee  and  chocolate  pots, 
braziers  (forerunners  of  our  chafing  dish), 
elaborate  urn-shaped  loving  cups,  porringers, 
patch  boxes,  snuff  boxes,  caudle  cups,  etc.  The 
early  pieces  (17th  century)  were  few  and  simple 
(both  church  and  domestic),  beautiful  ware; 
gradually  came  the  advance  to  more  elaborate 
forms  and  a  greater  variety  of  articles.  One 
cause  of  a  reduced  number  of  extant  pieces 
was  the  early  19th  century  prohibition  move¬ 
ment  which  melted  down  drinking  vessels  to 
make  spoons  out  of  the  metal.  Modern  Ameri¬ 
can  silverware  holds  its  own  to  the  present  day 
compared  with  that  of  other  lands  as  has  been 
proven  at  many  World’s  Fairs.  The  products 
of  Tiffanys  have  shown  many  charming  and 
original  creations  and  the  Gorham  Company 
at  its  Providence  shops  has  made  a  world-wide 
reputation  with  its  martele  style  of  ware.  This 
style  shows  the  hammer  marks  as  so  many 
facetted  surfaces  for  lovely  reflections. 

Bibliography. —  Bigelow,  F.  H.,  ( Historic 
Silver  of  the  Colonies  and  Its  Makers’  (New 
York  1917)  ;  Boston  Museum  of  Fine  Arts, 
cAmerican  Church  Silver  of  the  17th  and  18th 
Centuries)  (Boston  1911)  ;  Bradbury,  F.,  his¬ 
tory  of  Old  Sheffield  Plate)  (London  1911)  ; 
Buck,  J.  H.,  (01d  Plate:  Its  Makers  and  Marks* 
(New  York  1903)  ;  Chaffers,  W.,  <Hall  Marks 
on  Gold  and  Silver  Plate)  (London  1872)  ; 
Cripps,  W.  J.,  (01d  English  Plate)  (London 
1901)  ;  id.,  (01d  French  Plate)  (London 
1880)  ;  id.,  (College  and  Corporation  Plate1* 
(London  1881)  ;  Curtis,  G.  M.,  <Early  Silver¬ 
smiths  of  Connecticut*  (Meriden  1911)  ;  Dyer, 
W.,  (Lure  of  the  Antique*  (New  York  1910)  ; 
Ensko,  R.,  (Makers  of  Early  American  Silver* 
(New  York  1915)  ;  French,  H.,  (A  List  of 
American  Silversmiths  and  Their  Marks*  (New 
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York  1917)  ;  Halsey,  R.  T.  H.,  < American 
Silver  of  the  1 7th  and  18th  Century  Silver- 
smiths)  (Boston  1906)  ;  Hayden,  A.,  ( Chats  on 
Silver)  (New  York  1916)  ;  Hiersemann,  K.  W., 
(Gold  und  Silber)  (Leipzig  1899)  ;  Holbrook, 
J.  S.,  ( Silver  for  the  Dining  Room;  Selected 
Periods)  (Cambridge  1912)  ;  Hope,  W.  H.  St. 
J.,  and  Fallow,  T.  M.,  ( English  Chalices  and 
Patens*  (in  Archeological  Journal,  London 
1887)  ;  Howard,  M.,  (01d  London  Silver> 
(London  1903)  ;  Jackson,  C.  J.,  (An  Illustrated 
History  of  English  Plate,  Ecclesiastical  and 
Secular>  (London  1911)  ;  id.,  English  Gold¬ 
smiths  and  Their  Marks>  (London  1905)  ; 
Jamestown  Ter-Centennial  Exposition  Cata¬ 
logue  of  the  Massachusetts  Loan  Exhibit 
(Jamestown  1907)  ;  Jewelers’  Circular,  <  Trade 
Marks  of  the  Jewelry  and  Kindred  Trades* 
(New  York  1915)  ;  Jewitt,  LI.,  and  St.  John, 
(The  Corporation  Plate  and  Insignia  of  Office 
of  the  Cities  and  Towns  of  England  and 
Wales*  (London  1905) ;  Jones,  E.  A.,  (01d 
English  Plate  of  the  Emperor  of  Russia* 
(London  1909)  ;  id.,  (The  Old  Royal  Plate 
in  the  Tower  of  London*  (Oxford  1908)  ; 
id.,  (01d  Silver  of  American  Churches) 
(London  1913)  ;  id.,  Catalogue  of  the  Gut¬ 
man  Collection  Purchased  by  Mr.  J.  P.  Mor- 
gan)  (London  1907)  ;  Lowes,  E.  L.,  (Chats  on 
Old  Silver*  (New  York  1915)  ;  Lutschaunig, 
A.,  (The  Book  of  Hall  Marks)  (London  1872)  ; 
Macquoid,  P.,  (The  Plate  Collector’s  Guide) 
(New  York  1908)  ;  Metropolitan  Museum  of 
Art,  ( Catalogue  of  Silver  Used  in  New  York, 
New  Jersey  and  the  South)  (New  York  1911)  ; 
Pollen,  J.  H.,  ( Ancient  and  Modern  Gold  and 
Silversmiths’  Work  in  the  South  Kensington 
Museum*  (London  1878)  ;  Roth,  H.  L.,  Ori¬ 
ental  Silverwork;  Malay  and  Chinese)  (Lon¬ 
don  1910)  ;  Singleton,  E.,  Old  Silver)  (New 
York  1916)  ;  Veitch,  H.  N.,  Sheffield  Plate* 
(London  1908)  ;  Watson,  B.  W.,  Old  Silver 
Platers  and  Their  Marks*  (Sheffield  1908)  ; 
Westman,  H.  O.,  (The  Spoon;  Primitive,  Egyp¬ 
tian,  Mediaeval  and  Modern *  (London  1845)  ; 
Worcester  Art  Museum,  Exhibition  of  Old  Sil¬ 
ver  Owned  in  Worcester  County>  (Worcester 
1913). 

Clement  W.  Coumbe. 

SILVESTER,  or  SYLVESTER,  the  name 
of  two  popes  and  an  antipope,  as  follows: 

SILVESTER  I,  Saint.  He  succeeded 
Saint  Melchiades  in  314  and  his  pontificate 
lasted  till  335.  He  presided  through  his  dele¬ 
gate  at  the  Council  of  Nice  and  is  said  to  have 
held  a  council  at  Rome  to  condemn  the  errors 
or  Anus  and  others.  The  story  of  his  having 
baptized  Constantine  is  pure  fiction,  as  it  is 
known  that  the  latter  was  baptized  by  Eusebius 
at  Nicomedia.  Many  churches  were  built  or 
completed  in  his  reign.  During  his  pontificate 
the  Arian  heresy  was  at  its  height,  against 
which  Saint  Athanasius  was  the  great  opponent.. 
Consult  Dollinger,  ( Church  History.  * 

SILVESTER  II  (Gerbert)  :  b.  Aquitania; 
d.  Rome,  May  1003.  At  an  early  age  he  entered 
the  monastery  of  Saint  Gerard,  in  Aurillac, 
and  after  laying  a  foundation  for  all  the  sci¬ 
ences  cultivated  in  that  age  he  went  to  Spain 
to  hear  the  Arabian  doctors  and  was  later  ap¬ 
pointed  by  Hugh  Capet  preceptor  to  his  son, 
Robert.  Otho  III,  emperor,  who  had  also  been 
his  pupil,  conferred  upon  him  the  archbishopric 


of  Ravenna  in  998;  and  on  the  death  of  Gregory 
V,  in  999,  procured  his  election  to  the  papacy, 
when  he  took  the  name  of  Silvester.  He  was 
a  great  promoter  of  learning  and  a  proficient 
in  various  branches  of  science  himself,  his  sci¬ 
entific  knowledge  procuring  for  him  the  repu¬ 
tation  of  a  magician.  He  composed  a  number 
of  works,  particularly  on  arithmetic  and  geom¬ 
etry;  and  with  his  own  hands  made  a  clock,  a 
globe  and  an  astrolabe.  Several  of  his  letters 
on  various  subjects  were  printed  at  Paris  in 
1611;  but  the  most  complete  collection  has  been 
given  by  Du  Chesne.  He  was  the  first  French¬ 
man  to  ascend  the  papal  chair.  Consult  the 
collected  edition  of  his  works  edited  by  A. 
Olleris  (Clermont  1867). 

SILVESTRE,  sel'ves'tr’,  Paul  Armand, 
French  author:  b.  Paris,  11  April  1837 ;  d. 
Toulouse,  19  Feb.  1901.  He  studied  at  the  Ecole 
Polytechnique  and  in  1870  entered  government 
service  in  the  department  of  finance,  in  which 
he  became  deputy  chief  of  the  bureau.  In  1892 
he  was  appointed  inspector  of  fine  arts.  He 
became  well  known  as  a  poet  of  the  Parnassian 
School,  was  an  art  critic  and  dramatist  of 
ability;  and,  in  contrast  to  his  other  work,  a 
contributor  of  somewhat  licentious  tales  to  Gil 
Bias  and  other  publications  of  that  order. 
Author  of  (verse)  (Rimes  Neuves  et  vieilles> 
(1866)  ;  (Les  Renaissances)  (1870)  ;  (La  Chan¬ 
son  ses  heures)  (1878);  (Le  Chemin  des 
etoiles)  (1885)  ;  (tales)  Ea  Vie  pour  rire) 
(1881-83)  ;  (Gauloiseries  Nouvelles*  (1888)  ; 
(dramas)  (Sappho>  (1881);  (Henry  VHP 
(1883)  ;  (art  criticism)  Ee  Nu  au  Salon1*  (5 
vols.,  1888-92),  etc. 

SILYBUM,  a  genus  of  composite  plants,  the 
best-known  species  being  the  holy  thistle  or 
lady’s  milk.  S.  marianum  is  a  tall  plant  with 
large  spreading  prickly  leaves ;  those  near  the 
base  are  pinnatifid,  and  spotted  with  white, 
stained,  according  to  legend,  by  drops  of  the 
Virgin’s  milk.  It  was  formerly  cultivated  in 
English  gardens,  not  only  for  ornament,  but 
also  for  its  edible  roots,  leaves  and  large,  purple 
heads,  surrounded  by  spiny  involucre.  It  has 
become  naturalized  in  some  parts  of  eastern 
North  America. 

SIMANCAS,  se-man'kas,  Spain,  seven  miles 
southwest  of  Valladolid,  on  the  Pisuerga,  is  an 
old  walled  town.  The  ancient  castle  was  con¬ 
verted  into  a  record  hall,  where  the  archives  of 
the  kingdom  have  been  preserved  since  the  reign 
of  Philip  II  (1563).  They  comprise  30,000,000 
state  and  private  documents,  and  occupy  46 
rooms.  The  town  contains  a  Roman  bridge 
and  the  remains  of  Roman  fortifications.  It 
has  large  interests  in  cereal,  fruit  and  viticul¬ 
ture  in  the  neighborhood.  Pop.  11,000. 

SIMBIRSK,  sim-bersk',  Russia,  (1)  capi¬ 
tal  of  a  government  of  that  name,  on  the  Volga, 
576  miles  by  rail  southeast  of  Moscow,  is  a 
well-built  town.  The  chief  buildings  occupy  an 
eminence  overlooking  the  river ;  the  business 
portion  is  lower  down,  and  still  farther  are  the 
quarters  of  the  poor.  There  are  two  Greek 
cathedrals,  gymnasia  for  children  of  both 
sexes,  several  other  mixed  schools,  a  sana¬ 
torium,  two  public  libraries,  a  good  theatre  and 
many  flourishing  benevolent  institutions.  There 
is  a  public  garden  on  Vyenets  Hill,  and  numer¬ 
ous  private  gardens.  Fruits  are  cultivated  and 
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exported.  Fishing  is  one  of  the  chief  occupa¬ 
tions.  Trade  in  corn,  potash,  wool,  fruits, 
woodenware  and  manufactured  goods  is  con¬ 
siderable.  As  usual  in  Russian  towns,  an  enor¬ 
mous  business  is  transacted  at  the  annual  fair. 
Karamzin  was  born  here.  Pop.  64,000.  (2) 
The  government  of  Simbirsk  contains  an  area 
of  19,110  square  miles.  Its  vast  plain  is  watered 
by  the  Volga,  and  is  fertile.  The.  higher  oor- 
tions  are  at  the  east.  The  west  is  traversed  by 
numerous  rivers,  and  the  Sura  is  the  principal 
stream  in  this  section.  Its  tributaries  are  not 
navigable.  The  forests  of  the  government  are 
quite  extensive ;  there  are  broad  pastures,  much 
arable  land,  a  few  lakes  and  marshes.  The 
climate  is  very  severe,  great  extremes  being  the 
rule.  The  chief  crops  are  cereals,  flax,  hemp, 
tobacco  and  hay.  Fish  are  abundant.  Sulphur, 
iron  ore,  salt,  ocre,  asphalt  and  building  stones 
are  quarried.  All  kinds  of  woodenware  are 
made,  besides  felt  goods,  nets,  ropes,  gloves, 
caps  and  handkerchiefs.  The  larger  manufac¬ 
tories  include  woolen  mills,  tanneries,  glass  and 
starch  works,  wagon  and  carriage  works  and 
flour  mills.  The  value  of  industrial  output  in 
normal  years  is  over  $5,000,000.  The  exports 
are  grains.  Pop.  1,997,400. 

SIMCOE,  sim'ko,  John  Graves,  first  gov¬ 
ernor  of  Upper  Canada:  b.  Cotterstock,  North¬ 
amptonshire,  England,  25  Feb.  1752;  d.  Torbay, 
Devonshire,  26  Oct.  1806.  He  was  educated  at 
Eton  and  Oxford,  and  in  1771  entered  the 
army  as  ensign.  He  fought  throughout  the 
war  against  the  American  colonies,  and  was 
made  a  colonel  in  1781.  Returning  to  England 
after  Cornwallis’  surrender,  he  entered  Parlia¬ 
ment  in  1790  as  member  for  Saint  Mawe’s, 
Cornwall;  and  in  1791  on  the  division  of  the 
Canadas,  became  the  first  lieutenant-governor 
of  Upper  Canada.  He  established  his  capital 
at  Newark  (now  Niagara)  on  8  July  1792  and 
began  his  administration  with  a  legislature,  of 
seven  members.  He  encouraged  the  Loyalists 
from  the  independent  States  to  settle  in  the 
new  country  and  devoted  himself  to  its  agri¬ 
cultural  development  and  military  defense.  In 
1793  he  set  about  removing  the  seat  of  govern¬ 
ment  from  Newark  to  Toronto,  which  capital 
he  practically  founded.  In  1794  he  was  ap¬ 
pointed  commandant  of  Santo  Domingo;  but 
returned  to  England  in  1797,  where  he  was 
promoted  lieutenant-general.  In  1806  he  was 
appointed  commander-in-chief  in  India,  but  was 
taken  ill  on  the  voyage  out  and  obliged  to  re¬ 
turn.  Consult  Scott,  D.  C.,  (John  Graves 
Simcoe*  (Toronto  1905). 

SIMCOE,  Canada,  town  and  county-seat  of 
Norfolk  County,  Ontario,  40  miles  southwest 
of  Hamilton,  and  eight  miles  north  of  Lake 
Erie,  on  the  Grand  Trunk  and  the  Wabash 
railroads.  There  are  manufactures  of  woolen 
goods  and  of  ^warping  tugs,®  the  land-and- 
water  boats  used  in  the  Canadian  lumber  in¬ 
dustry.  Pop.  3,227. 

SIMCOE,  Lake,  Ontario,  Canada,  a  lake 
situated  about  midway  between  Georgian  Bay 
and  Lake  Ontario.  It  is  about  30  miles  long 
and  18  miles  wide,  and  contains  several  islands. 
The  banks  are  densely  wooded,  and  good  white- 
fish  are  found  in  its  waters.  It  discharges 
into  Georgian  Bay  through  the  Severn  River. 
Barrie  and  Orillia,  connected  with  the  Canadian 
railway  system,  are  the  chief  towns  on  its 


shores.  Its  shores  witnessed  the  war  of  exter¬ 
mination  between  the  Huron  and  Iroquois. 

SIMEON,  sim'e-on,  the  second  son  of  Ja¬ 
cob  and  Leah,  and  ancestor  of  one  of  the 
Twelve  Tribes  of  Israel,  which  dwelt  to  the 
north  of  the  tribe  of  Judah.  When  Simeon 
and  his  brethren  went  into  Egypt  to  buy  corn, 
his  brother,  Joseph,  then  chief  minister  of 
Egypt,  but  not  yet  known  to  his  brethren,  in¬ 
sisted  on  Benjamin,  the  youngest  brother,  be¬ 
ing  brought  to  him,  and  detained  Simeon  as  a 
hostage  for  his  forthcoming.  Consult  Graf, 
(Der  Stamm  Simeon)  (Meissen  1866)  ;  Meyer, 
Edward,  (Die  Israelite^  (Halle  1906)  and 
Steuernagel,  (Einwanderung  der  israelitischen 
Stamme)  (Berlin  1901). 

SIMEON  STYLITES,  stl-li'tez.  See  Pil¬ 
lar  Saints. 

SIMETO,  se-ma'td,  or  GIARETTA,  ja- 

ret'ta,  the  largest  river  of  Sicily.  It  flows  west 
and  south  of  Mount  Etna  into  the  Gulf  of 
Catania,  is  93  miles  long,  but  unnavigable. 

SIMFEROPOL,  sim-fer-6'poly’,  Russia, 
capital  of  the  government  of  Taurida,  in  the 
Crimea,  on  an  elevated  plain  at  the  foot  of 
lofty  hills  40  miles  northeast  of  Sebastopol. 
It  consists  of  an  .  old  and  a  new  town  —  the 
former  poorly  built,  and  occupied  chiefly  by 
Tatars,  the  latter  with  a  handsome  square  and 
regular,  spacious  streets,  and  has  several 
churches  and  mosques,  a  gymnasium  and  a 
large  civil  and  military  hospital.  Under  the 
Tatars  it  was  known  as  Ak-mechet;  in  1736 
the  Russians  captured  and  burned  it.  When 
the  Crimea  fell  to  Russia  in  1784  the  town  re¬ 
ceived  its  present  name.  Pop.  69,666. 

SIMIIDiE,  the  family  which  embraces  the 
anthropoid  apes.  See  Ape  and  the  names  of 
the  animals  there  referred. 

SIMILARITY.  In  geometry  similar  fig¬ 
ures  are  those  which  are  mutually  angular  and 
have  their  homologous  sides  proportional.  The 
homologous  sides  are  those  which  are  adjacejit 
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to  the  equal  angles.  Thus  the  figures  ABCD, 
EFGH  are  similar  if  the  angle  A  equals  angle 
E ;  angle  B  equals  F,  angle  C  equals  G,  etc.,  and 

AB  BC  ,•  ,  CD  ,  DA 

,  _  which  __  which  _ 

EF  qUa  FG  equals  GH  equals  HE 

The  constant  ratio  of  any  two  homologous 
sides  of  similar  figures  is  called  the  ratio 
of  similitude  of  the  figures.  Triangles  which 
are  mutually  equiangular  are  similar.  Two  tri¬ 
angles  are  similar  when  two  angles  of  the  one 
are  equal  respectively  to  two  angles  of  the 
other ;  therefore,  a  triangle  is  similar  to  anv  tri¬ 
angle  cut  off  by  a  line  parallel  to  one  of  its 
sides.  Triangles  which  have  their  homologous 
sides  proportional  are  similar.  Two  triangles 
which  have  an  angle  of  the  one  equal  to  an 
angle  of  the  other,  and  the  sides  about  these 
angles  proportional,  are  similar.  Two  triangles 
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which  have  their  sides  parallel  or  perpendicular, 
each  to  each,  are  similar.  If  two  polygons  are 
composed  of  the  same  number  of  triangles, 
similar  each  to  each  and  similarly  placed,  the 
polygons  are  similar.  In  solid  geometry,  simi¬ 
lar  polyhedrons  are  those  whose  corresponding 
polyhedral  angles  are  equal,  and  which  have  the 
same  number  of  faces,  similar  each  to  each, 
and  similarly  placed.  Any  two  homologous 
tetrahedrons  are  similar.  Two  similar  tetrahe¬ 
drons  are  to  each  other  as  the  cubes  of  their 
homologous  edges,  and  two  similar  polyhedrons 
are  to  each  other  as  the  cubes  of  their 
homologous  edges;  therefore,  similar  prisms, 
or  pyramids,  are  to  each  other  as  the  cubes  of 
their  altitudes  and  similar  polyhedrons  are  to 
each  other  as  the  cubes  of  any  two  homologous 
lines.  Similar  cylinders  of  revolution  are  those 
generated  by  similar  rectangles  revolving  round 
homologous  sides.  The  lateral  areas,  and  the 
total  areas,  of  two  similar  cylinders  of  revolu¬ 
tion  are  to  each  other  as  the  squares  of  their 
altitudes,  or  as  the  squares  of  the  radii  of  their 
bases.  The  volumes  of  similar  cylinders  of 
revolution  are  to  each  other  as  the  cubes  of 
their  altitudes,  or  as  the  cubes  of  their  radii. 
Similar  cones  of  revolution  are  those  generated 
by  similar  right  triangles  _  revolving  round 
homologous  perpendicular  sides.  The  lateral 
areas,  or  the  total  areas,  of  two  similar  cones 
of  revolution  are  to  each  other  as  the  squares 
of  their  radii,  or  of  their  slant  heights,  or  of 
their  altitudes,  and  the  volumes  of  similar 
cones  of  revolution  are  to  each  other  as  the 
cubes  of  their  altitudes,  or  as  the  cubes  of  the 
radii  of  their  bases. 

SIMILE,  a  common  figure  of  speech,  in 
which  two  things  which  have  some  strong  point 
or  points  of  resemblance  are  compared.  It 
differs  from  metaphor  by  reason  that  the  re¬ 
semblance  between  object  and  image  is  stated 
expressly  by  means  of  the  words  like  or  as, 
whereas  in  the  metaphor  the  resemblance  is 
assumed.  Among  the  most  famous  similes  of 
masters  of  literature  are  ;<(About  as  much 
privacy  as  a  goldfish®  (Irvin  S.  Cobb)  ; 
<(Winter,  like  a  cold,  unapproachable  beauty, 
retains  her  character  until  the  lawful  season 
of  thaw  has  arrived®  (Goncharon)  ;  ftHard  as 
a  barren  stepmothers’  slap®  (Lady  Gregory)  ; 
^Distant  as  the  dead®  (Schiller)  ;  <(Tedious  as 
a  twice  told  tale®  (Homer)  ;  <(Fleeting  as  the 
wings  of  sleep®  (Virgil)  ;  <(Black  as  a  crow® 
(Chaucer)  ;  <(Hooted  at  like  an  old  tale® 
(Shakespeare)  ;  <(You  look  at  a  star  from  two 
motives,  because  it  is  luminous  and  because  it 
is  impenetrable.  You  have  at  your  side  a 
softer  radiance  and  a  greater  mystery  — 
woman®  (VictorHugo).  Consult  Wilstach  Frank 
J.,  dictionary  of  Similes)  (6th  ed.,  1916). 

SIMKHOVITCH,  sim-ko'vich,  Mary  Me¬ 
linda  Kingsbury,  American  social  economist, 
wife  of  V.  G.  Simkhovitch  (q.v.)  :  b.  Chestnut 
Hill,  Mass.,  8  Sept.  1867.  She  was  graduated 
at  Boston  University  in  1890  and  later  studied 
at  Radcliffe  College  and  at  the  universities  of 
Berlin  and  Columbia.  She  was  married  to  Dr. 
Simkhovitch  in  1899.  She  was  head  worker 
at  the  College  Settlement,  New  York,  in  1898; 
at  the  Friendly  Aid  House  in  1898-1902,  and 
since  1902  has  been  at  Greenwich  Village  House, 
New  York.  In  1907-10  she  was  adjunct  pro¬ 
fessor  at  Barnard  College,  and  she  was  as¬ 


sociate  in  social  economy  at  Teacher’s  College, 
Columbia  University,  in  1910-13.  Since  1912 
she  has  lectured  at  the  New  York  School  of 
Philanthropy. 

SIMKHOVITCH,  Vladimir  Gregorie- 
vitch,  American  economist:  b.  Russia,  1874.  He 
was  educated  at  the  universities  of  Petrograd, 
Berlin  and  Halle,  taking  his  Ph.D.  at  Halle 
in  1898.  He  has  been  professor  of  economics 
at  Columbia  University  since  1904.  He  is  a 
trustee  of  Greenwich  Village  House  and  is 
author  of  numerous  articles  on  economics  in 
English,  German  and  Russian,  and  of  ( Marxism 
Versus  Socialism*  (1913). 

SIMLA,  India,  the  chief  town  of  a  district 
of  the  same  name  in  the  Punjab,  the  most  im¬ 
portant  of  the  hill-resorts  and  the  summer  capi¬ 
tal  of  the  Indian  government,  about  98  miles 
north-northeast  of  Ambala,  7,156  feet  above 
the  sea  and  since  1903  connected  by  a  moun¬ 
tain  railway  with  the  Peninsular  Railway  sys¬ 
tem.  Simla  is  situated  on  a  series  of  wooded 
hill  ridges,  covered  with  deodars,  rhododendrons 
and  an  innumerable  variety  of  ferns ;  com¬ 
mands  a  magnificent  prospect  of  the  Himalayas, 
and  has  an  equable  temperature  that  rarely 
exceeds  70°.  The  governor-general  and  the 
commander-in-chief  annually  remove  hither 
with  their  entire  staff  from  Delhi,  and  go  into 
residence  for  six  months.  All  the  environs  are 
dotted  with  picturesque  villas,  and  there  are 
churches,  schools,  hotels,  clubs,  banks,  etc. 
The  chief  schools  are  the  Roman  Catholic 
Orphanage  for  the  children  of  soldiers,  on  the 
model  of  the  Lawrence  asylums ;  the  Mayo 
industrial  schools  for  the  orphans  of  poor 
civilians;  Bishop  Cotton’s  School  and  the  Pun¬ 
jab  Girl’s  School,  both  for  the  higher  educa¬ 
tion  of  the  children  of  well-to-do  Europeans. 
The  district  of  Simla  which  is  entirely  sur¬ 
rounded  by  petty  native  _  states,  has  an  area 
of  18  square  miles,  of  which  only  about  12  are 
cultivated.  The  crops  are  wheat,  Indian  corn, 
ginger  and  poppy.  Efforts  are  being  made  to 
grow  hops,  tea  and  cinchona.  The  neighbor¬ 
ing  mountains  yield  lead,  iron  and  slate.  This 
tract  of  hill  country  was  acquired  by  the  Brit¬ 
ish  in  1816,  as  a  result  of  the  Gurkha  War 
and  has  since  been  augmented  by  purchase, 
lapse  and  exchange.  The  first  house  was  built 
in  1819;  Lord  W.  Bentinck  was  the  first  gov¬ 
ernor-general  to  select  it  as  his  summer 
quarters.  Pop.,  town,  15,000  (winter),  35,000 
(summer)  :  district,  50,000. 

SIMMONS,  Duane,  American  physician 
and  missionary:  b.  Glens  Falls,  N.  Y.,  1834; 
d.  1899.  He  studied  medicine  privately  and  went 
to  Japan  as  a  missionary  in  1859,  but  subse¬ 
quently  entered  the  Japanese  government  serv¬ 
ice.  He  secured  leave  of  absence  in  1862-63  and 
studied  medicine  at  Berlin,  and  later  did  much 
to  improve  public  health  in  Japan.  He  founded 
the  Juzen  Hospital  in  1869  and  established  a 
school  for  Japanese  medical  students.  Reasons 
connected  with  his  health  caused  him  to  re¬ 
turn  to  the  United  States  in  1881,  but  after 
1887  he  lived  in  Japan  and  devoted  himself  to 
the  study  of  Japanese  history.  His  writings  on 
the  subject  are  included  in  transactions  of 
the  Asiatic  Society  of  Japan*  (Vol.  XIX, 
1892). 

SIMMONS,  Edward  Emerson,  American 
painter:  b.  Concord,  Mass.,  1852.  He  was 
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graduated  from  Harvard  in  1874  and  studied 
art  in  Paris.  Since  1892  he  has  fallowed  decora¬ 
tive  painting.  Among  the  public  buildings  con¬ 
taining  his  work  are  the  Boston  State  Capitol, 
Saint  Paul  State  Capitol,  Pierre  State  Capitol, 
Criminal  Court,  New  York,  Appellate  Court, 
New  York,  Panama-Pacific  Exposition,  San 
Francisco,  Library  of  Congress,,  Hotel  Astoria, 
New  York.  He  has  also  decorated  the  dwellings 
of  T.  D.  Rockefeller  and  F.  Vanderbilt. 

SIMMONS,  Franklin,  American  sculptor: 
b.  Webster,  Me.,  11  Jan.  1839;  d.  1913.  He 
first  came  into  notice  in  1865-66,  when,  at 
Washington,  D.  C.,  he  produced  several  bronze 
medallions  of  members  of  the  Cabinet  and 
famous  army  and  navy  officers,  including  Farra- 
gut,  Porter,  Grant,  Meade,  Sheridan,  Sherman, 
etc.  In  1868  he  went  to  Rome,  Italy,  where  he 
resided  for  many  years.  In  1898  he  was 
knighted  by  the  king  of  Italy.  He  executed 
about  100  portrait  busts  in  marble,  and  about 
15  public  monuments,  including  statues  of  Gen¬ 
eral  Grant,  William  King  and  Roger  Williams 
in  the  National  Capitol,  Longfellow  and 
Soldiers’  monuments  at  Portland,  Me.,  and  nu¬ 
merous  ideal  statues,  among  which  are  Penelope, 
Medusa,  Seraph  Abdiel,  Galatea,  etc.  The 
Metropolitan  Museum  of  Art  contains  his 
Promised  Land.* 

SIMMONS,  Furnifold  McLendel,  Ameri¬ 
can  lawyer  and  statesman:  b.  Jones  County, 
N.  C.,  20  Jan.  1854.  He  was  graduated  at 
Trinity  College,  North  Carolina,  in  1873,  was 
admitted  to  the  bar  in  1875  and  afterward 
practised  at  New  Bern  and  at  Raleigh.  He 
served  in  Congress  in  1887-89;  was  collector 
of  internal  revenue  in  North  Carolina  in  1892- 
97,  and  for  many  years  was  chairman  of  the 
Democratic  Executive  Committee  of  North 
Carolina.  Since  1901  he  has  served  con¬ 
tinuously  in  the  United  States  Senate  and  in 
1918  was  re-elected  for  the  term  1919-25.  He 
was  prominent  in  the  struggle  for  a  partial 
disfranchisement  of  the  Negroes  in  North 
Carolina,  and  was  one  of  the  framers  of  the 
Underwood-Simmons  Tariff  Act. 

SIMMONS  COLLEGE,  located  at  Bos¬ 
ton,  Mass.  It  was  founded  in  accordance  with 
the  will  of  John  Simmons,  for  the  purpose  of 
providing  education  for  women  in  such  branches 
as  will  enable  them  to  earn  their  livelihood. 
It  was  chartered  in  1899  and  opened  in  1902. 
The  departments  of  study  include  household 
economics,  secretarial  course,  library  course, 
science  courses  (including  general  science, 
preparing  for  teaching  and  medical  prepara¬ 
tory),  horticulture  and  courses  in  preparation 
for  nursing.  The  last  two  were  added  to  the 
curriculum  in  the  year  1903-04.  The  full  courses 
are  four  years  in  length,  but  college  graduates 
and  others  who  have  had  the  academic  work 
can  complete  the  technical  courses  in  one  or 
two  years.  The  course  in  commercial  horticul¬ 
ture  can  be  completed  in  three  years,  but  a  full 
course  of  four  years  is  also  provided;  by  ar¬ 
rangement  with  the  Massachusetts  Agricultural 
College  at  Amherst,  Mass.,  only  the.  work  of 
the  first  two  years  of  the  horticultural  course 
is  done  at  Simmons  College;  the  third  or  the 
third  and  fourth  years’  work  is  provided  for 
at  the  Agricultural  College.  Besides  the  four 
years’  course  in  preparation  for  nursing  there 
is  a  one  year’s  course,  especially  intended  for 


those  who  have  had  college  work  and  also  a 
short  summer  course.  Students  are  allowed  to 
take  single  studies  from  the  curriculum  from 
any  department,  provided  they  are  qualified 
for  admission  to  the  college  and  fitted  to  take 
up  that  particular  study.  Each  department, 
however,  leads  to  a  definite  practical  occupa¬ 
tion.  There  are  also  evening  classes  in  short¬ 
hand,  typewriting,  languages,  English,  cookery, 
etc. ;  the  evening  work  is  not  correlated  in  the 
same  manner  as  the  day  work,  and  is  mostly 
taken  by  persons  occupied  during  the  day  who 
wish  to  improve  themselves  in  studies  relating 
to  their  occupations.  By  an  arrangement  made 
with  the  Boston  Cooking  School,  the  property 
and  management  of  that  school  was  trans¬ 
ferred  to  Simmons  College,  the  cooking  school 
being  represented  by  a  board  of  visitors.  In 
accprdance  with  this  agreement  the  college  of¬ 
fers  a  special  one-year  course  in  cookery  in 
place  of  the  former  normal  course  of  the  cook¬ 
ing  school,  and  private  practice  lessons.  The 
funds  of  the  cooking  school  become  a  perma¬ 
nent  fund  for  two  scholarships.  The  college 
plant  comprises  Simmons  Hall  on  the  Fenway, 
School  for  Social  Workers,  Somerset  Street, 
and  eight  dormitories.  The  property  of  the  insti¬ 
tution  is  valued  at  $3,150,000,  about  66  per  cent 
of  which  is  an  endowment  fund.  The  stu¬ 
dents,  in  1923,  numbered  1,228;  the  faculty 
numbered  121 ;  and  the  library  contained  26,431 
volumes. 

SIMMONS  COLLEGE,  Texas,  a  coedu¬ 
cational  institution,  founded  at  Abilene  in 
1891,  under  Baptist  control.  It  gives  the  de¬ 
gree  A.B.,  and  its  courses  include  industrial 
and  manual  arts  and  sciences^  and  agriculture 
and  stock-raising.  It  has  an  endowment  fund 
of  about  $100,000  and  its  buildings  and  equip¬ 
ment  are  valued  at  about  $750,000.  In  1923 
it  had  800  students,  and  35  members  of  the 
faculty. 

SIMMS,  simz,  William  Gilmore,  American 
novelist:  b.  Charleston,  S.  C.,  17  April  1806;  d. 
there,  11  June  1870.  He  received  a  secondary 
education  at  Charleston,  was  a  clerk  in  a  chem¬ 
ical  house,  but  turned  first  to  the  law,  then  to 
literature,  published  a  volume  of  (Lyrical  and 
Other  Poems1*  (1827),  and  in  1829  became  edi¬ 
tor  and  a  part  owner  of  the  Charleston  City 
Gazette ,  which  failing  in  1833  carried  with  it 
his  fortune,  and  necessitated  a  busy  pen.  A  few 
of  his  poems  have  clung  to  the  anthologies,  but 
he  is  best  known  for  his  works  of  fiction. 
Rarely  he  ventured,  and  always  with  failure,  to 
past  times  and  strange  lands ;  but  when  he  laid 
his  scenes  in  the  South  and  Southwest  he  was 
convincing  and  vigorous ;  in  the  Georgia  gold 
fields,  in  the  southern  battle-fields  of  the  Revo¬ 
lution,  in  forest  and  bayou  he  conducted  bold 
adventures,  described  in  a  manner  suggestive  of 
Cooper,  though  failing  in  Cooper’s  constructive 
skill.  (The  Yemassee,*  a  story  of  colonial 
South  Carolina,  is  generally  ranked  as  his  best. 
Before  the  Civil  War  he  had  attained  a  very 
considerable  reputation,  being  somewhat  read 
even  in  Britain  and  Europe.  After  the  war 
he  found  himself  out  of  vogue.  He  was  at 
one  time  editor  of  the  Southern  Quarterly  Re¬ 
view.  Others  of  his  volumes  are  ( Martin 
Faber>  (1832);  <Atalantis>  (1832),  a  poem; 
( Castle  Dismal >  (1845)  ;  (Guy  Rivers*  (1834)  ; 
‘Richard  Hurdis*  (1838);  ‘Border  Beagles) 
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(1840)  ;  ( Beauchamp 5  (1842)  ;  JThe  Wigwam 
and  the  Cabin, >  short  stories  (1846)  ;  (The 
Partisan)  (1835);  <The  Maroon>  (1855);  <Eu- 
taw}  (1856)  ;  (The  Cassique  of  Kiawah5  (1860). 
(See  Yemassee).  Consult  Trent,  William  P., 
( William  Gilmore  Simms)  (Boston  1892); 
Sally,  A.  S.,  Jr.,  (Life  of  William  Gilmore 
Simms) ;  and  Wegelin,  O.,  (List  of  the  Separate 
Writings  of  W.  G.  Simms)  (New  York  1906). 

SIMNEL,  Lambert,  English  impostor  and 
pretender  to  the  throne :  b.  Oxford,  about  1472 ; 
d.  about  1534.  While  a  boy  he  was  trained  by  a 
priest,  one  Richard  Symonds,  to  personate  the 
claims  of  the  York  faction  early  in  the  reign  of 
Henry  VII.  In  1487  he  gave  himself  out  as 
Edward,  earl  of  Warwick,  son  of  Clarence,  and 
sole  heir  of  the  house  of  York.  He  was 
crowned  at  Dublin  as  Edward  VI.  Supported 
by  troops  furnished  by  malcontent  nobles  he 
landed  in  England,  but  was  defeated  a  few 
days  later  at  Stoke.  Henry  imprisoned 
Symonds  for  life,  but  gave  Simnel  a  place  in 
the  scullery  and  afterward  made  him  falconer. 
Consult  Bush,  W.,  (England  Under  the  Tudors) 
(London  1895)  ;  Gairdner,  James,  (Henry  VIP 
(ib.  1889)  ;  Vergil,  Polydore,  (Anglicse  His- 
toriae,)  the  most  reliable  contemporary  account. 

SIMOIS,  sim'6-is,  or  DUMBREK  SU, 
Asia  Minor,  a  river  rising  in  the  Kaz  Dagh-Ida 
and  emptying  into  the  Scamander  or  Xanthus, 
now  supposed  to  be  identical  with  the  Mendere. 
Ancient  Troy  was  partly  built  upon  its  banks, 
and  the  peak  of  Samothrace  towers  above  it. 
It  bordered  the  battle  fields  of  the  Trojan  War, 
sung  by  Homer  and  other  Grecian  poets. 

SIMON,  Joseph,  American  pioneer:  b. 
1712;  d.  Lancaster,  Pa.,  24  Jan.  1804.  Emi¬ 
grating  to  Lancaster  about  1740,  he  engaged  in 
the  Indian  trade,  soon  becoming  prominent  in 
that  line  and  one  of  the  largest  landholders 
in  Pennsylvania,  his  enterprises  extending  to  the 
Mississippi,  while  he  had  an  interest  in  busi¬ 
ness  in  the  Indian  Territory.  He  supplied  the 
Continental  army  with  rifles,  ammunition, 
drums,  blankets  and  other  supplies.  A  deed 
given  to  him  and  11  traders  8  Nov.  1768,  still 
preserved  in  Independence  Hall,  Philadelphia, 
records  the  Treaty  of  Fort  Stanwix,  whereby  a 
tract  of  land  comprising  the  present  State  of 
West  Virginia  was  granted  to  them  by  all  the 
tribes  of  the  Six  Nations.  The  grant  never 
passed  into  the  hands  of  the  purchasers,  owing 
to  Virginia’s  resistance  and  the  breaking  out  of 
the  Revolution.  Consult  Ellis  and  Evans,  his¬ 
tory  of  Lancaster  County) ;  Markens,  (The 
Hebrews  in  America)  (pp.  78-82)  ;  Publica¬ 
tions  of  the  American  Historical  Society) 
(Vol.  I,  pp.  120-122;  Vol.  IX,  pp.  31-32). 

SIMON,  Joseph,  American  politician:  b. 
Germany,  1851.  He  was  brought  to  this  country 
in  infancy,  and  since  1857  has  been  a  resident 
<of  Portland,  Ore.  Admitted  to  the  bar  in 
1872,  he  was  elected  to  the  city  council  in  1877, 
serving  for  three  years.  In  1878  he  managed 
the  State  campaign  for  the  Republicans,  and 
was  chairman  of  the  State  central  committee  in 
1880,  1884  and  1886.  He  was  State  senator 
1880-98,  and  was  elected  president  of  the  State 
senate  in  1889,  1891,  1895,  1897  and  1898.  He 
sat  in  the  United  States  Senate  1898-1903. 

SIMON,  se-mon,  Jules  (Jules  Frangois 
Simon  Suisse),  French  philosopher  and  states¬ 


man:  b.  Lorient,  department  of  Morbihan,  27 
Dec.  1814;  d.  Paris,  8  June  1896.  He  was 
educated  at  the  college  of  his  native  town,  at 
Vannes,  and  in  the  Ecole  Normale,  Paris.  In 
1839  he  succeeded  Cousin  as  professor  of 
philosophy  in  the  Sorbonne,  but  lost  this  post ' 
in  1851  by  refusing  to  take  the  oath  of 
allegiance  to  Napoleon  III.  He  was  returned 
to  the  Constituent  Assembly  by  the  department 
of  Cotes-du-Nord  in  1848.  In  1855-56  he  de¬ 
livered  a  series  of  philosophical  lectures  in  sev¬ 
eral  towns  of  Belgium,  and  in  1863  he  was  re¬ 
turned  to  the  Chamber  of  Deputies  for  a  divi¬ 
sion  of  the  department  of  the  Seine.  He  strongly 
opposed  the  war  with  Prussia,  and  after  the 
revolution  of  1870  became  a  member  of  the 
provisional  government,  and  was  Minister  of 
Education  under  Thiers  from  1871  to  1873.  In 
1875  he  was  elected  to  the  Senate,  and  member 
of  the  Academy.  In  1876  he  became  leader  of 
the  Republicans,  and  was  Minister  of  the  In¬ 
terior  and  Premier  until  16  May  1877,  when  he 
was  dismissed  by  MacMahon.  He  was  a  con¬ 
sistent  advocate  of  free  trade  and  of  liberal 
principles,  and  opposed  M.  Ferry’s  bill  of  1879 
for  suppressing  non-authorized  religious  bodies. 
In  1882  he  was  elected  permanent  secretary  of 
the  Academy  of  Moral  and  Political  Sciences. 
He  edited  various  journals,  including  the 
Siecle  and  the  Echo  Universel.  His  chief  works 
include  (Histoire  de  l’ecole  d’ Alexandra  (2 
vols.,  1844-45)  ;  <Le  Devoir)  (1854);  ^La 
liberte  de  conscience)  (1857)  ;  (L’Ouvrierc 
(1863)  ; /L’Ecole5  (1864);  (Le  travail5  (1866); 
(La  politique  radicale)  (1868)  ;  (La  peine  de 
mort)  (1869)  ;  ( Souvenirs  du  4  Septembre) 
(1874);  (Le  gouvernement  de  M.  Thiers) 
(1878)  ;  (Le  livre  du  Petit  Citoyen)  (1880)  ; 
(Victor  Cousin)  (1887)  ;  (La  femme  du  XXe 
Siecle)  (1891);  (Quartre  portraits:  Lamartine 
le  cardinal  Lavigerie  Renan,  L’Empereur 
Guillaume  IP  (1896)  ;  (Premiers  memoires5 
(1900);  (Le  soir  de  ma  journee5  (1902),  etc. 
He  also  produced  excellent  editions  of  the 
writings  of  several  great  French  philosophers, 
including  Descartes  and  Malebranche.  Con¬ 
sult  Picot,  G.,  ( Jules  Simon:  notice  historique) 
(1897)  ;  Seche,  Leon,  <Figures  bretonnes,  Jules 
Simon,  sa  vie,  son  oeuvre)  (new  ed.,  1898)  and 
Thieme,  Hugo  P.,  ( Guide  bibliographique  de 
la  litterature  francaise  de  1800  a  1906)  (Paris 
1907). 

SIMON,  Richard,  Roman  Catholic  theolo¬ 
gian  and  scholar:  b.  Dieppe,  13  May  1638;  d. 
there,  11  April  1712.  He  was  member  of  the 
Oratory  in  Paris,  but  soon  abandoning  the  order 
he  spent  his  life  as  parish  priest  in  his  native 
town  and  the  publication  from  time  to  time  of 
his  works  alone  interrupted  the  uneventfulness 
of  his  career.  Yet  he  must  be  looked  upon  as 
the  father  of  modern  Biblical  science  and  he 
went  far  beyond  the  authority  of  Church  tradi¬ 
tion  in  handling  the  origin,  authenticity,  and 
interpretation  of  the  Hebrew  and  Greek  Scrip¬ 
tures.  Many  of  his  conclusions  aroused  much 
bitter  controversy  in  his  day  and  met  with  the 
approval  *of  neither  the  Roman  Catholic  nor 
Protestant  reader.  Although  at  one  time  an 
object  of  suspicion  by  the  Church  authorities, 
Simon  remained  a  faithful  Catholic  and  died 
in  the  Church.  His  principal  publications  were 
(Histoire  critique  du  Vieux  Testament5  (1678)  ; 
<Histoire  critique  du  Nouveau  Testament5 
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(1693)  ;  (Histoire  critique  des  principaux  com- 
mentateurs  du  Nouveau  Testament)  (1693)  ; 
(Nouvelles  Observations  sur  la  texte  et  les 
versions  du  Nouveau  Testament5  (1695).  Con¬ 
sult  Bernus,  ( Richard  Simon  et  son  histoire 
critique  du  Vieux  Testament)  (1869)  ;  id.,  No¬ 
tice  bibliographique  sur  Richard  Simon)  (1882); 
Cheyne,  T.  K.,  (The  Founders  of  Old  Testa¬ 
ment  Criticism5  (New  York  1893)  ;  Duff, 
Archibald,  ( History  of  Old  Testament  Criti- 
cism)  (ib.  1910). 

SIMON  MACCABEUS,  si'mon  mak'a- 
be'us,.  Jewish  prince  and  high  priest:  d.  135  b.c. 
He  was  the  second  of  the  five  sons  of  the 
high  priest  Mattathias,’  all  of  whom  became 
famous  in  their  struggle  to  free  the  Jews  from 
Syrian  domination.  When  dying  Mattathias 
exhorted  his  sons  to  heed  the  advice  of  Simon 
whose  abilities  he  highly  regarded.  Simon  took 
an  important  share  in  the  war  for  liberation 
pressed  against  the  Syrians  by  Judah  and  Jona¬ 
than,  and  after  the  death  of  Judah  and  the 
capture  of  Jonathan  he  was  elected  leader.  He 
completed  the  fortification  of  Jerusalem,  expelled 
all  the  Gentiles  from  Joppa,  and  after  prevent¬ 
ing  Trypho  from  entering  the  country  to  seize 
the  throne  of  Syria  he  sent  a  deputation  to 
Demetrius  II  requesting  freedom  from  taxa¬ 
tion  for  Judea.  Compliance  with  this  request 
carried  with  it  recognition  of  the  political  in¬ 
dependence  of  the  country  and  the  Jews  estab¬ 
lished  a  new  era,  dating  by  the  years  of  Simon. 
The  leadership  was  made  hereditary  in  his 
family,  thus  founding  the  Hasmonaean  dynasty, 
and  a  new  mintage  of  coins  was  begun.  Simon 
strengthened  his  position  by  the  capture  of  the 
city  of  Gazara,  from  which  he  expelled  the 
pagan  population,  and  in  142  b.c.  he  subdued 
the  garrison  at  Akra.  His  reign  lasted  seven 
years  and  was  remarkable  for  its  _  peace  and 
prosperity.  He  secured  the  friendship  of  Rome 
and  the  respect  and  esteem  of  other  foreign 
powers,  and  by  his  own  people  was  made  high 
priest  as  well  as  ruler  in  141  b.c.  .  In  136  b.c. 
the  country  became  again  involved  in  war  with 
Syria,  and  Simon  entrusted  the  command  of  his 
armies  to  his  sons,  Judah  and  John,  who  were 
victorious.  In  135  b.c.  Simon  and  his  sons 
Judah  and  Mattathias  were  slain  at  a  banquet 
given  him  by  his  son-in-law,  Ptolemus ;  and  his 
son,  John  Hyrcanus  I,  succeeded  to  the  throne. 

SIMON  MAGUS,  ma'jus,  a  magician,  men¬ 
tioned  in  the  Acts  of  the  Apostles :  b.  Sitton 
in  Samaria.  He  professed  to  be  an  aeon  of  an 
exalted  nature,  and  called  himself  the  supreme 
power  of  God.  (See  Gnostics).  Struck  with 
astonishment  at  the  miracles  of  the  apostles,  and 
at  the  effect  which  followed  the  imposition  of 
hands,  he  offered  them  a  sum  of  money  to  be 
endued  with  similar  powers.  His  proposal  met 
with  an  indignant  refusal  on  the  part  of  Peter; 
and  from  the  fact  of  Simon  Magus  being  the 
first  person  who  attempted  to  traffic  with  money 
in  spiritual  functions  and  endowments,  the  term 
simony  has  been  employed  to  designate  such 
traffic.  (See  Simony).  After  this  Simon  trav¬ 
eled  through  the  empire  making  proselytes,  tak¬ 
ing  as  his  companion  a  Tyrian  courtesan,  whom 
he  represented  as  Helen  of  Troy,  and  some¬ 
times  as  Minerva,  calling  her  at  the  same  time 
the  first  intelligence,  or  mother  of  all  things. 
Consult  Hastings,  dictionary  of  the  Bible) 
(New  York  1902)  ;  Schmiedel,  P.  W.  (in  En¬ 


cyclopaedia  Biblical  ib.  1903)  and  Waitz,  H. 
(in  (Real-encyklopadie  fiir  Theologie  und 
Kirche>  (Vol.  XVII,  Leipzig  1906). 

SIMONDS,  sl'mondz,  Frank  Herbert, 
American  journalist  and  author :  b.  Concord, 
Mass.,  1878.  He  was  graduated  at  Harvard 
University  in  1900,  having  interrupted  his  uni¬ 
versity  course  to  serve  in  the  war  with  Spain 
in  1898.  He  was  Albany  correspondent  of  the 
New  York  Tribune  in  1903-05;  and  of  the  New 
York  Sun  in  1905-08.  He  returned  to  New 
York,  as  a  member  of  the  editorial  staff  of  the 
Sun  in  1908  and  became  known  as  a  forceful 
writer  on  foreign  and  domestic  politics,  his  ar¬ 
ticles  on  the  Moroccan  crisis  and  on  the  Balkan 
War  firmly  establishing  his  reputation.  He  be¬ 
came  editor  of  the  New  York  Evening  Sun  in 
1913,  and  in  1915  transferred  his  services  to 
the  New  York  Tribune  as  associate  editor  in 
charge  of  its  editorial  page.  His  articles  on 
the  European  War  appeared  in  part  in  the 
American  Monthly  Review  of  Reviews.  Author 
of  (The  Great  War  —  the  First  Phase)  (1914)  ; 
(The  Great  War  —  the  Second  Phase5  (1915)  ; 
<They  Shall  Not  Pass>  (1916)  ;  <Three  Years 
of  the  Great  War5  (1917);  ( History  of  the 
Great  War5  (Vol.  I,  1917),  etc. 

SIMONDS,  Frederic  William,  American 
geologist:  b.  Charlestown,  Mass.,  3  July  1853. 
He  was  graduated  at  Cornell  University  in 
1875,  and  was  instructor  in  geology  and  palae¬ 
ontology  there  1875-77.  He  was  professor  of 
geology,  zoology  and  botany  at  the  University 
of  North  Carolina  1877-81,  and  of  geology  and 
biology  at  the  University  of  Arkansas  1887-90. 
Since  1895  he  has  been  professor  of  geology  at 
the  University  of  Texas.  He  is  a  Fellow  of  the 
American  Association  for  the  Advancement  of 
Science,  the  Geological  Society  of  America  and 
of  the  Texas  Academy  of  Science.  He  has 
published  the  ( Annual  Report  of  the  Geological 
Survey  of  Arkansas)  (1891)  ;  (A  Record  of 
the  Geology  of  Texas5  for  the  decade  ending 
31  Dec.  1896  (1900);  (The  Minerals  and 
Mineral  Localities  of  Texas5  (1902)  ;  (The 
Geography  of  Texas  —  Physical  and  Political5 
(1905)  ;  (The  Maury-Simonds  Physical  Geog¬ 
raphy5  (1908),  and  numerous  papers  in  scien¬ 
tific  journals. 

SIMONIDES,  sT-mon'i-dez,  Greek  lyric 
poet:  b.  Island  of  Ceos,  556;  d.  about  468  b.c. 
Invited  by  Hipparchus,  tyrant  of  Athens,  to  visit 
that  city,  he  there  met  Anacreon  and  Lasus,  Pin¬ 
dar’s  master.  After  the  death  of  Hipparchus 
he  proceeded  to  Thessaly,  where  he  won  the 
favor  of  the  Aleuads  and  Scopads,  whose  vic¬ 
tories  in  the  games  he  afterward  celebrated. 
Returning  to  Athens,  in  a  competition  for  the 
best  elegy  upon  those  who  fell  on  the  field  of 
Marathon,  he  gained  the  prize  over  .Eschylus 
himself.  Shortly  after  this  he  was  invited  to 
the  court  of  Hiero  at  Syracuse,  where  he  re¬ 
mained  till  his  death  at  the  age  of  90.  He  ap¬ 
pears  to  have  been  a  chief  favorite  with  Hiero 
in  a  court  adorned  by  the  presence,  among 
others,  of  Pindar,  Bacchylides  and  Eschylus. 
Poetic  conception,  pathos  and  perfect  power  of 
expression,  in  addition  to  the  sweetness  which 
procured  for  him  the  surname  of  Melicertes, 
are  among  the  chief  characteristics  of  his 
poetry,  though  in  copiousness,  vigor  and  origi¬ 
nality  he  was  surpassed  by  Pindar.  H'e  brought 
the  elegy  and  epigram  to  a  high  degree  of  per- 
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fection,  and  in  the  dithyramb  and  triumphal 
ode  he  particularly  distinguished  himself.  To 
Simonides  belongs  the  unenviable  fame  of  be¬ 
ing  the  first  who  took  money  for  his.  poems. 
The  best  editions  of  his  works  are  Schneidewin’s 
(Simonidis  Cei  Carminum  Reliquiae*  (1835)  ; 
and  Bergk’s  (in  his  (Poetae  Lyrici  Graeci,*  Leip¬ 
zig  1843 ;  4th  ed.,  1882 ;  reprint  1914)  ;  Smyth, 
H.  W.,  ( Greek  Melic  Poets*  (London  1900). 
Consult  Croiset,  A.  and  M.,  ( Abridged  History 
of  Greek  Literature)  (English  trans.,  New 
York  1904)  ;  Christ-Schmid,  (Geschichte  der 
griechischen  Litteratur)  (Vol.  I,  6th  ed.,  Munich 
1912),  and  Wright,  W.  C.,  ( Short  History  of 
Greek  Literature)  (New  York  1907). 

SIMONOSEKI,  se-md-no-sek'e.  See  Shi- 
monoseki. 

SIMON’S  TOWN,  Cape  Colony,  South 
Africa,  on  the  west  coast  of  False  Bay,  about 
22  miles  from  Cape  Town,  has  a  safe  anchorage 
and  is  extensively  fortified.  There  are  a  large 
arsenal,  dock  yards,  naval  hospitals  and  a  high 
school.  About  $12,000,000  have  been  expended 
on  the  docks  and  dockyards.  A  railway  con¬ 
nects  it  with  the  interior.  Its  position  lends  it 
considerable  military  and  commercial  import¬ 
ance.  It  has  a  salubrious  climate.  Pop.  7,246. 

SIMONY  (from  (Simon  Magus,*  Acts 
viii),  a  transaction  by  which  something  sacred 
or  spiritual  is  given,  or  received  for  a  pecuni¬ 
ary  compensation,  or  a  temporal  benefit..  The 
nature  of  simony  is  clearly  illustrated  in  the 
case  of  Simon  Magus,  when  it  was  committed 
for  the  first  time.  Simon  was  a  Samarian, 
noted  for  his  skill  in  magic.  Attracted  by  the 
miracles  wrought  by  the  preachers  of  Chris¬ 
tianity,  he  adopted  the  new  faith  and  was  bap¬ 
tized  by  Philip.  Later,  Peter  and  John  came 
to  the  East  to  minister  to  the  new  converts. 
<(Then  laid  they  their  hands  on  them  and  they 
received  the  Holy  Ghost.®  When  Simon  saw 
this,  he  offered  them  money,  saying:  "Give  me 
also  this  power.®  But  Peter  said  unto  him : 
(<Thy  money  perish  with  thee,  because  thou  hast 
thought  that  the  gift  of  God  may  be  purchased 
with  money.®  Simony,  later,  assumed  many 
forms,  but  it  always  implies  an  exchange  of 
some  material  thing  or  temporal  benefit  for 
something  spiritual,  that  concerns  God,  prin¬ 
cipally,  as  purchased  office,  or  preferment  in 
the  Church.  The  degree  of  this  affiliation  as 
well  as  the  disposition  of  those  who  are  guilty 
of  this  sin  account  for  its  several  modifications 
and  fall  to  the  province  of  theologians.  The 
ecclesiastical  penalties  imposed  for  simony,  ac¬ 
cording  to  its  degree  of  perversity,  are  excom¬ 
munication;  reservation  of  absolution  for  the 
culprit  to  the  Pope;  suspension  of  clerics  who 
are  guilty  of  it;  restitution  of  benefices  due  to 
it,  and  the  like.  In  England,  simony  has  been 
the  subject  of  secular  as  well  as  ecclesiastical 
legislation,  but  in  the  United  States  it  is  not  a 
civil  offense  and  there  is  doubt  if  it  even  is  an 
ecclesiastical  offense,  outside  the  Catholic  and 
Episcopalian  denominations.  Consult  Philli- 
more,  Sir  Walter,  (Law  of  the  Church  of  Eng- 
land)  (2d  ed.,  London  1895). 

SIMOOM,  si-moom',  SIMOON,  or  SA- 
MUN  (Arabic,  samma,  <(hot®  and  <(poisonous®), 
a  noxious  hot  wind  which  blows  at  the  period 
of  the  equinoxes  in  most  countries  bordering 
on  sandy  deserts,  especially  in  certain  parts  of 
Asia  and  Africa,  where  its  temperature  has 


been  known  to  reach  as  high  as  130°.  The 
intense  and  parching  heat,  resembling  that  of 
an  oven,  is  derived  from  the  hot  sands,  which, 
in  the  deserts  of  Africa  and  Arabia,  often  be¬ 
come  heated  for  a  depth  of  some  inches  to 
200°  F.  This  hot  sand  is  whirled  up  from  the 
earth  by  the  advancing  wind,  and  the  whole  air 
is  filled  with  an  extremely  subtle  and  penetrat¬ 
ing  dust,  the  effect  of  which,  if  breathed  freely, 
is  to  induce  suffocation.  The  approach  of  the 
simoom  is  heralded  by  a  thin  haze  along  the 
horizon,  which  rapidly  becomes  more  and  more 
dense,  till  it  covers  the  whole  face  of  the 
heavens.  This  is  followed  by  fierce  gusts  of 
wind,  accompanied  with  clouds  of  red  and 
burning  sand,  which  are  whirled  round  in  rapid 
gyrations,  and  so  swept  onward.  Sometimes 
whole  caravans  are  buried  in  the  masses  of 
sand  thus  carried  along.  The  simoom  generally 
lasts  from  6  to  12  hours  and  sometimes  longer. 
When  the  wind  blows  in  squalls  death  is  often 
very  suddenly  produced  by  actual  suffocation, 
and  is  followed  by  bleeding  at  the  nose  and 
mouth.  Persons  exposed  to  it  protect  them¬ 
selves  by  stopping  the  mouth  and  nose  with 
handkerchiefs,  and  the  camels  instinctively  bury 
their  noses  in  the  sand  at  its  approach.  The 
effects  of  the  simoom  are  felt  in  the  south  of 
Europe,  the  hot  wind  produced  in  Italy  being 
called  the  sirocco.  In  Turkey  this  wind  is 
called  the  “samielP ;  in  Guinea  and  Senegambia 
a  similar  wind  is  called  (( harmattan .®  Winds 
of  similar  origin  and  nature  exist  in  Australia 
and  parts  of  North  and  South  America.  In 
the  southeast  of  Spain  a  similar  wind  is  known 
as  the  solano;  while  the  krusin,  which  gener¬ 
ally  last  for  50  days  to  two  months,  blows  from 
the  northeast  across  Egypt.  See  Harmattan; 
Sirocco  and  Solano. 

SIMPLE  STORY,  A,  the  best  known  of 
the  works  of  Mrs.  Elizabeth  (Simpson)  Inch- 
bald,  was  published  in  1791  and  was  a  very  suc¬ 
cessful  novel.  Written  somewhat  in  the  stately 
style  of  the  18th  century  and  dwelling  consider¬ 
ably  on  character  and  grand  manners,  it  is  none 
the  less  a  touching  and  in  many  respects  a 
moving  story.  Derriforth,  a  scholar  in  Catholic 
orders  and  later  Lord  Elmsford,  marries  his 
ward,  Miss  Milner,  after  a  courtship  marked 
by  high  breeding,  misunderstandings,  capri¬ 
ciousness  and  all  but  irreconcilable  strains  of 
temper.  After  a  happy  married  life  of  some 
years,  Lady  Elmsford,  during  the  prolonged 
absence  of  her  husband,  elopes  with  a  former 
lover.  Lord  Elmsford,  a  man  of  stern  resolu¬ 
tion,  vows  never  to  see  or  hear  of  his  wife  or 
their  daughter,  Mathilda,  again.  On  the  early 
death  of  Lady  Elmsford,  the  story  resolves 
itself  into  a  tale  of  the  reconciliation  of  father 
and  daughter  through  a  long  period  of  years, 
and  the  final  happy  settlement  of  all  troubles. 
The  main  characters  that  have  been  mentioned 
and  those  of  Miss  Woodley  and  Mr.  Sandford, 
the  chaplain,  are  well  conceived  and  firmly  exe¬ 
cuted.  The  novel  with  its  strongly  emotional 
cast,  is  sometimes  regarded  as  the  antecedent 
of  that  kind  of  story  of  which  Charlotte 
Bronte’s  (Jane  Eyre)  is  the  most  famous  Eng¬ 
lish  representative. 

William  T.  Brewster. 

SIMPLICIDENTATA,  one  of  the  two  di¬ 
visions  >  of  the  order  of  rodents  (Rodentia) , 
embracing  those  with  only  a  single  pair  of  upper 
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incisors.  It  includes  all  of  the  rodents  except 
the  pikas,  rabbits  and  hares,  which  are  duplici- 
dentate.  See  Leporid^e;  Rodentia. 

SIMPLICISSIMUS,  a  German  novel,  fully 
titled  as  (Der  abenteuerliche  Simplicissimus, 
Teutsch,  das  ist;  Aie  Beschreibung  des  Lebens 
eines  seltsamen  vaganten,  genannt  Melchoir 
Sternfels  von  Fuchsheim)  (1668),  by  Hans 
Jakol  Kristoffel  von  Grimmelshausen  (q.v.), 
and  regarded  as  the  forerunner  of  modern  Ger¬ 
man  novel.  (The  adventurous  German,  Sim¬ 
plicissimus,  that  is;  A  Description  of  the  Life 
of  a  Remarkable  Vagabond  named  Melchior 
Sternfels,  of  Fuchsaim,*  as  the  translated  title 
reads,  is  a  vivid  and  realistic  story  of  the 
Thirty  Years’  War. 

SIMPLICIUS,  sim-plish'i-us,  a  peripatetic 
philosopher;  b.  in  Cilicia.  He  was  a  pupil  of 
Ammonius  and  Damascius,  and  taught  in  Alex¬ 
andria  and  Athens  during  the  reign  of  Justin¬ 
ian.  In  consequence  of  the  persecutions  these 
philosophers  suffered  from  the  decrees  of  the 
Christian  emperor,  seven  of  them,  among  whom 
was  Simplicius,  sought  protection  in  the  court 
of  King  Chosroes  of  Persia.  Disappointed  in 
their  expectations  in  the  East,  they  resolved  to 
return,  and  the  Persian  king  made  it  one  of  the 
articles  of  a  treaty  of  peace  with  Justinian,  that 
these  philosophers  should  be  exempted  from  the 
disqualifications  imposed  upon  all  pagans. 
Among  the  works  of  Simplicius  are  commen¬ 
taries  on  Aristotle’s  ( Cat egoriae  Physicae,*  <De 
Coelo,*  and  (De  Anima,*  and  also  one  on  the 
Enchiridion*  of  Epictetus.  Consult  the  edition 
of  his  works  by  Schweighauser  (Leipzig  1800)  ; 
edition  of  his  commentaries  on  Aristotle’s  works 
by  Karsten  (1865)  and  Enk’s  edition  of  the 
<Enchiridion)  (Vienna  1866). 

SIMPLIFIED  SPELLING.  See  Spelling 
Reform. 

SIMPLON,  sim'plon,  Fr.  san-plon  (Ital. 
Sempione,  sem-pe-6'ne),  Switzerland,  a  moun¬ 
tain  of  the  Lepontine  Alps,  11,117  feet  high,  in 
the  east  of  the  canton  of  Valais.  The  road  that 
passes  over  it  was  regarded  as  one  of  the  most 
celebrated  engineering  works  of  the  early  part 
of  the  19th  century,  but  is  decreasing  in  im¬ 
portance  since  the  advent  of  railroads,  and  the 
construction  of  the  Simplon  .tunnel,  affording 
direct  communication  between  Switzerland, 
France  and  Italy.  The  road  commences  near 
Brieg  on  the  Swiss  side,  and  terminates  at 
Domodossola  in  Piedmont.  It  was  begun  in 
1800  under  the  direction  of  Napoleon,  and  was 
completed  in  1806.  It  is  38  miles  long,  from  25 
to  30  feet  wide,  is  carried  across  611  bridges, 
and  through  a  number  of  great  tunnels,  rises 
to  the  height  of  6,578  feet,  and  has  20  station 
houses  for  travelers.  The  railway  tunnel 
through  the  mountain  from  Brieg  on  the  Swiss 
side  to  Iselle  on  the  Italian  side  was  com¬ 
menced  in  1898,  and  the  contract  called  for 
its  completion  in  five  and  one-half  years,  for 
$13,413,500.  Work  upon  it  was  completed  in 
1906.  It  is  20  kilometres,  12.4  miles,  in  length, 
the  longest  tunnel  in  the  world,  and  the  third, 
with  Mont  Cenis  and  Mont  Gotthard,  connect- 
Italy  by  rail  with  the  adjacent  countries.  See 
Tunnels. 

SIMPLON  TUNNEL,  The,  an  important 
work  of  engineering  through  the  Lepontine 
Alps,  designed  to  afford  a  better  means  of  com¬ 


munication  between  France  and  Italy.  It  was 
commenced  in  1898,  completed  in  eight  years, 
and  is  1 2^4  miles  in  length.  See  Tunnels,  and 
consult  (La  ferrovia  del  Sempione)  (Rome 
1900). 

SIMPSON,  Edward,  American  naval  offi¬ 
cer:  b.  New  York,  3  March  1824;  d.  Washing¬ 
ton,  D.  C.,  1  Dec.  1888.  He  was  appointed  mid¬ 
shipman  in  the  navy  in  1840,  was  graduated 
from  Annapolis  in  1846  and  served  in  the  Mexi¬ 
can  war  on  the  steamer  Vixen.  In  1858-62  he 
was  in  charge  of  the  department  of  naval  gun¬ 
nery  at  the  Naval  Academy,  commandant  of 
midshipmen  in  1862-63  and  commanded  the 
monitor  Passaic  in  1863-64,  participating  in 
several  engagements.  He  was  commissioned 
commander  in  1865;  served  as  fleet-captain  of 
the  consolidated  Gulf  squadron ;  was  present  at 
the  fall  of  Mobile,  and  received  the  surrender 
of  the  Confederate  fleet  on  Tombigbee  River. 
He  became  captain  in  1870,  commodore  in  1878 
and  rear-admiral  in  1884.  He  was  retired  in 
1886,  but  was  president  of  the  United  States 
Naval  Institute  in  1886-88.  He  published: 

( Ordnance  and  Naval  Gunnery*  (1862)  ;  (The 
Naval  Mission  to  Europe)  (2  vols.,  1873)  ;  Re¬ 
port  of  the  Gun  Foundry  Board)  (1885) ; 
(Modern  Ships  of  War*  (1887)  ;  etc. 

SIMPSON,  Sir  George,  Scottish  traveler: 
b.  Loch  Broom,  Ross-shire,  about  1796;  d. 
Lachine,  near  Montreal,  P.  Q.,  7  Sept.  1860.  In 
1809-20  he  was  employed  by  a  London  firm  in 
the  West  India  trade,  where  his  ability  attracted 
the  attention  of  the  Earl  of  Selkirk,  then  head 
of  the  Hudson’s  Bay  Company,  and  in  1820  he 
was  appointed  to  conduct  the  affairs  of  the  com¬ 
pany  in  America.  He  united  the  Hudson’s  Bay 
Company  and  the  Northwest  Company,  and  be¬ 
came  successively  governor  of  the  Northern  de¬ 
partment,  governor-in-chief  of  Rupert’s  Land 
and  general  superintendent  of  the  affairs  of  the 
Hudson’s  Bay  Company.  He  planned  the  expedi¬ 
tion  of  his  cousin  Thomas  Simpson  in  1836-39, 
greatly  aided  other  explorers,  and  in  1841-42 
made  the  overland  journey  around  the  world, 
claiming  to  be  the  first  traveler  to  complete  the 
journey.  He  was  knighted  in  1841.  He  pub¬ 
lished  ‘Narrative  of  an  overland  Journey 
Around  the  World  During  the  Years  1841-2* 
(2  vols.,  1847).  Hopkins,  J.  C.,  ( Canada:  An 
Enclopaedia*  (Toronto  1898-1900)  and  Mac¬ 
donald,  A.,  (Peace  River:  A  Canoe  Voyage 
from  Hudson’s  Bay  to  the  Pacific  by  Sir  George 
Simpson*  (Ottawa  1872). 

SIMPSON,  Sir  James  Young,  Scottish  ob¬ 
stetrician  and  developer  of  anaesthesia :  b.  Bath¬ 
gate,  Linlithgow,  7  June  1811;  d.  Edinburgh, 
6  May  1870.  He  entered  Edinburgh  University 
at  14  years  of  age  and  took  his  M.D.  there  in 
1832.  His  brilliant  graduation  thesis  won  him 
the  immediate  appointment  of  assistant  to  Dr. 
John  Thomson,  professor  of  pathology  at  the 
University ;  and  he  also  engaged  in  practice  in 
Edinburgh,  in  which  he  was  unusually  success¬ 
ful.  In  1839,  when  he  was  but  29,  he  was  ap¬ 
pointed  professor  of  midwifery  at  the  uni¬ 
versity.  Of  a  keenly  sympathetic  temperament 
he  was  from  the  first  deeply  interested  in  the 
reports  from  America  of  the  use  of  sulphuric 
ether  as  an  anaesthetic  and  late  in  the  year  1846 
he  witnessed  an  operation  performed  by  Robert 
Lister  in  which  the  patient  was  rendered  com¬ 
pletely  unconscious.  Simpson  soon  afterward 
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made  the  first  trial  of  it  in  obstetric  practice 
and  upon  its  proving  successful  he  continued 
its  use  and  became  its  enthusiastic  advocate. 
He  believed,  however,  that  an  improved  anaes¬ 
thetic  could  be  found  and  in  1847  he  established 
the  efficacy  of  chloroform  in  this  respect,  making 
the  first  public  trial  of  it  in  November  1847  at 
the  Edinburgh  Infirmary.  His  advocacy  of  the 
use  of  anaesthetics  in  obstetric  cases  aroused 
from  the  first  a  storm  of  protest  not  only  from 
the  medical  profession  but  on  the  part  of  the 
public  and  clergy  as  well.  His  triumph  in  its 
final  adoption  was  materially  hastened  by  the 
appointment  conferred  upon  him  by  Queen 
Victoria  in  1846  as  her  personal  surgeon  in 
Scotland  and  her  subsequent  treatment  by  him 
in  childbirth.  In  1856  he  was  awarded  the  Mon- 
thyon  Prize  of  the  French  Academy  of  Sciences 
for  his  achievements  in  anaesthetics;  he  was 
made  a  member  of  practically  all  the  European 
and  American  medical  societies ;  and  in  1866 
he  received  a  baronetcy,  the  first  awarded  a 
physician  in  Scotland.  He  made  further  not¬ 
able  achievements  in  gynecology,  in  which  he 
was  far  in  advance  of  his  time.  Much  of  his 
phenomenal  success  is  credited  to  his  ability 
to  foresee  possibilities,  an  evidence  of  which 
occurs  in  his  graduation  thesis,  wherein  he 
voiced  the  hope  that  in  the  future  physicians 
might  be  able  to  inspect  the  entire  body  by  the 
^concentration  of  electric  and  other  lights,®  an 
advantage  later  given  by  the  X-Ray.  His 
family  declined  burial  for  him  in  Westminster 
Abbey,  but  a  bust  of  him  was  placed  there. 
A  statue  was  erected  in  Edinburgh,  but  his 
chief  monument  is  the  Maternity  and  Simpson 
Memorial  Hospital  at  Edinburgh.  In  the  med¬ 
ical  profession  he  ranks  with  Harvey,  Jenner  and 
Lister.  Author  of  (Obstetric  Memoirs  and  Con- 
tributions>  (2  vols.,  1855-56)  ;  Selected 
Gynaecological  Works>  (1871);  Anaesthesia* 
(1871)  ;  Clinical  Lectures  on  Diseases  of 
Women*  (1872);  Archaeological  Essays*  (2 
vols.,  1873).  A  full  list  of  his  contributions  to 
medical  periodicals  is  in  the  index  catalogue 
at  the  United  States  Army  Surgeon-General's 
Office  Washington,  D.  C.  Consult  Duns,  J., 
< Memoirs*  (1873). 

SIMPSON,  Matthew,  American  Methodist 
bishop  and  educator:  b.  Cadiz,  Ohio,  21  June 
1811;  d.  Philadelphia,  Pa.,  18  June  1884.  He 
studied  medicine  and  was  admitted  to  its  prac¬ 
tice  in  1833,  but  in  1834  closed  his  office  and 
set  out  as  a  Methodist  itinerant,  filling  33  ap¬ 
pointments  in  six  weeks’  tours.  In  1835  he  be¬ 
came  pastor  of  the  Liberty  Street  Church, 
of  Pittsburgh,  Pa.,  and  in  1837  vice-president 
of  Allegheny  College  (Meadville,  Pa.),  and 
professor  there  of  natural  science.  He  was 
elected,  in  1839,  first  president  of  Indiana  As- 
bury  (the  present  De  Pauw)  University  and 
undertook  his  work  with  three  professors  and 
11  students  in  the  four  rooms  of  a  hired  build¬ 
ing.  After  a  successful  administration,  he  re¬ 
signed  in  1858,  and  became  editor  of  the  West¬ 
ern  Christian  Advocate,  official  organ  of  his 
Church  for  the  West.  In  this  journal  the 
editor  took  decided  positions  on  slavery  and 
other  subjects  of  current  discussion.  He  was 
elected  bishop  in  1852;  and  in  1857,  when  a 
delegate  to  the  World’s  Evangelical  Alliance  at 
Berlin,  preached  in  the  Garnisonkirche,  that 
being  the  first  instance  in  which  an  established 
church  in  Prussia  had  been  opened  to  an  Eng¬ 


lish-speaking  Evangelical.  During  the  Civil 
War  he  was  a  frequent  adviser  of  President 
Lincoln.  In  1881  he  delivered  the  opening  ad¬ 
dress  at  the  Ecumenical  Methodist  Conference 
in  London.  He  was  best  known  for  his  elo¬ 
quence,  and  published  a  volume  of  (Lectures  on 
Preaching*  (1879).  In  his  own  church  he  had 
also  a  considerable  reputation  as  a  parliamen¬ 
tarian  and  presiding  officer.  He  further  pub¬ 
lished  (Hundred  Years  of  Methodism* 
(1876)  ;  and  Cyclopaedia  of  Methodism*  (5th 
rev.  ed.  1883).  A  posthumous  collection  of 
sermons  was  edited  by  George  R.  Crooks 
(1885).  Of  his  orations  among  the  best  known 
is  that  at  the  funeral  of  Lincoln.  A  statue  of 
him  was  placed  in  Philadelphia  on  the  edge  of 
Fairmount  Park,  2  April  1902.  Consult  Crooks, 
George  R.,  ‘(Life  of  Bishop  Matthew  Simp¬ 
son*  (New  York  1890). 

SIMPSON  COLLEGE,  coeducational  in¬ 
stitution  of  higher  education  located  at  Indian- 
ola,  Iowa.  It  was  founded  in  1867  by  the  Des 
Moines  Conference  of  the  Methodist  Episcopal 
Church,  from  which  it  derives  most  of  its  sup¬ 
port  and  patronage.  Its  organization  includes 
seven  departments:  (1)  college  of  liberal  arts; 
(2)  academy  and  normal  courses;  (3)  the 
school  of  business;  (4)  the  school  of  short¬ 
hand  and  typewriting;  (5)  the  conservatory  of 
music;  (6)  the  school  of  oratory;  (7)  the 
school  of  art.  A  summer  school  is  also  main¬ 
tained.  The  college  department  offers  three 
courses,  classical,  philosophical  and  scientific, 
leading  to  the  degrees  of  bachelor  of  arts, 
bachelor  of  philosophy  and  bachelor  of  science ; 
these  courses  are  all  largely  elective,  the  choice 
of  the  student  being  limited  to  a  certain  ex¬ 
tent  by  the  degree  he  wishes  to  obtain.  Grad¬ 
uate  work  is  provided  for,  leading  to  the  de¬ 
grees  of  master  of  arts,  master  of  philosophy 
and  master  of  science.  Military  drill  and  mili¬ 
tary  science  are  a  part  of  the  curriculum,  but 
are  elective,  except  that  drill  is  required  for 
the  men  in  the  first  two  terms  of  the  fresh¬ 
man  year.  The  academic  department  offers 
three  courses  in  preparation  for  the  three  col¬ 
lege  courses;  there  are  two  normal  courses 
offered,  one  of  three  years,  and  one  of  five 
years,  the  work  of  the  last  two  years  of  the 
latter  course  being  almost  entirely  elective. 
The  college  is  coeducational  and  there  is  a 
dormitory  for  women  on  the  campus.  The 
students  of  the  different  departments  maintain 
a  number  of  literary  societies,  all  of  which  have 
their  furnished  halls.  The  college  athletics  are 
under  the  control  of  a  joint  committee,  two 
members  of  which  are  appointed  by  the  faculty, 
and  three  by  the  athletic  association.  The 
buildings  include  College  Hall,  Science  Hall, 
Ladies’  Hall,  the  administration  building,  the 
gymnasia  and  the  Conservatory  of  Music 
(erected  1902)  ;  grounds  and  buildings  are 
valued  at  about  $800,000 ;  the  library  con¬ 
tains  11,000  volumes.  The  productive  funds 
when  last  reported  were  $500,000;  the  annual 
income  was  $105,000.  The  students  numbered 
750  and  the  faculty  38. 

SIMROCK,  zim'rok,  Karl  Joseph,  German 

poet:  b.  Bonn,  Germany,  28  Aug.  1802;  d. 
there,  18  July  1876.  He  studied  at  the  univer¬ 
sity  of  his  native  city  and  at  Berlin,  and  in  1826 
entered  the  Prussian  civil  service,  which  he  was 
later  compelled  to  leave  on  account  of  a  revo- 
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lutionary  poem  which  he  had  written.  His 
chief  claim  to  fame  is  founded  on  his  classic 
modern  rendering  of  the  <Nibelungenlied> 
(1827)  which  has  gone  through  over  half  a 
hundred  editions.  He  translated  Shakespeare’s 
poems  and  some  of  his  plays,  and  published 
(with  Echtermeyer  and  Henschel)  (Quellen 
des  Shakspere)  (1831).  He  also  published 
(Handbuch  der  deutschen  Mythologie)  ( 1853— 
55);  c  Deutsche  Volksbucher>  (1839-67)  ;  (Hel- 
denbuch)  (1843-49),  illustrative  of  the  heroic 
traditions  of  the  Teutonic  race  and  his  own 
<Poems)  (1844).  In  1850  he  was  appointed 
professor  of  old  German  language  and  litera¬ 
ture  at  Bonn,  a  post  which  he  held  till  his 
death.  Consult  Hocker,  N.,  (Karl  Simrock 
sein  Leben  und  seine  Werke)  (Leipzig  1877) 
and  Schroder,  E.,  (in  (Allgemeine  deutsche 
Biographies . 

SIMS,  George  Robert,  English  dramatist :  b. 
London,  2  Sept.  1847 ;  d.  there,  4  Sept.  1922. 
He  was  educated  at  Hanwell  College .  and  at 
Bonn,  and  from  1874  was  engaged  as  a  journal¬ 
ist  and  playwright.  His  publications  include 
(Dragonet  Ballads*  (1879)  ;  (How  the  Poor 
Live)  (1883)  ;  (Once  Upon  a  Christmas  Time> 
(1898)  ;  ( Living  London)  (1902),  etc.  His 
plays  include  (The  Lights  of  London*  (1882); 
(Two  Little  Vagabonds) ;  (In  London  Town*  ; 
( Scarlet  Sin.*  Other  works  are  ( Social  Kalei- 
doscope)  ;  (Ten  Commandments)  ;  (Dorcas 
Dene,  Detective)  (1897);  (A  Blind  Marriage) ; 
<The  Cry  of  the  Children> ;  (The  Black  Stain*  ; 
Among  My  Autographs*;  (For  Life  —  and 
After*  ;  (His  Wife’s  Revenge) ;  (Anna  of  the 
Underworld.*  He  is  joint  author  of  (Lights 
of  London) ;  (Harbour  Lights) ;  (Master  and 
Man*;  (Faust  up  to  Date*;  (Member  for  Slo- 
cum} ;  (Golden  Ring)  ;  (Little  Christopher 
Columbus* ;  (Gray  Mare* ;  (The  Guardman)  ; 
(The  Trumpet  Call*  ;  (The  English  Rose*  ; 
(Two  Little  Vagabonds> ;  (In  Gray  Piccadilly)  ; 
(The  Elixir  of  Youth)  ;  (Romany  Rye*  ;  (My 
Innocent  Boy>  ;  cDandy  Fifth)  ;  ( Gipsy  Earl*  ; 
( Golden  Ladder )  ;  (Hop  o’  My  Thumb* ; 
(Sleeping  Beauty*,  (Puss  in  Boots*;  (Ever  Open 
Door,*  etc.  Consult  Archer,  W.,  ( English 

Dramatists  of  To-Day)  (London  1882). 

SIMS,  James  Marion,  American  surgeon: 
b.  Lancaster  County,  S.  C.,  25  Jan.  1813;  d. 
New  York,  13  Nov.  1883.  He  was  graduated 
from  South  Carolina  College  in  1832 ;  studied 
medicine  at  Charleston  and  at  Philadelphia, 
and  in  1835  began  to  practise.  He  was  settled 
at  Montgomery,  Ala.,  during  1840-53,  where  he 
became  known  for  his  successful  operations  for 
strabismus  and  club-foot.  In  1845  he  made 
known  his  hypothesis  on  the  cause  and  proper 
treatment  of  trismus  nascentium.  The  effective¬ 
ness  of  the  treatment  was  later  demonstrated  by 
a  long  series  of  experiments.  In  the  same  year 
he  began  experiments  to  test  a  treatment  he 
had  conceived  for  vesico-vaginal  fistula,  in  the 
course  of  which  he  devised  the  silver  suture 
and  several  instruments,  the  chief  of  which  is 
the  duckbill  speculum  known  as  the  Sims 
speculum.  In  1853  he  removed  to  New  York 
and  shortly  began  a  movement  for  the  es¬ 
tablishment  of  a  hospital  for  the  diseases 
of  women.  A  temporary  structure  was  built  in 
1855,  and  a  charter  and  appropriation  were 
granted  by  the  legislature  in  1857  for  the  per¬ 
manent  institution,  built  in  1866  on  the  pavilion 


system.  Dr.  Sims  went  to  Europe  in  1861  and 
performed  the  operation  for  vesico-vaginal 
fistula  in  the  hospitals  of  London,  Paris,  Edin¬ 
burgh  and  Dublin.  In  1862  he  settled  in  Paris 
and  secured  a  lucrative  practice.  From  1864 
to  1868  he  practised  in  London,  and  in  the 
latter  year  returned  to  America.  He  was  again 
in  Paris  in  1870,  and  was  surgeon-in-chief  of 
an  Anglo-American  ambulance  corps  that  treated 
both  French  and  German  soldiers  after  the 
battle  of  Sedan.  In  1872  he  was  reappointed 
a  member  of  the  board  of  surgeons  of  the 
Woman’s  Hospital,  but  resigned  in  1874. 
Among  his  published  works  are  (Trismus 
Nascentium*  (1846)  ;  ( Silver  Sutures  in  Sur- 
gery)  (1868)  ;  (On  Intra-Uterine  Fibroid 
Tumors*  (1874)  ;  (Clinical  Notes  on  Uterine 
Surgery*  (1865)  ;  (The  Anglo-American  Am¬ 
bulance’  (1870)  ;  (Treatise  on  Ovariotomy) 
(1873)  ;  (History  of  the  Discovery  of  Ansesthe- 
sia) ;  (The  Story  of  My  Life*  (1884).  A 
bronze  statue  of  him  is  in  Bryant  Park,  New 
York.  Consult  Flint,  Austin,  (In  Memoriam 
James  Marion  Sims’  (New  York  1886). 

SIMS,  Thomas  M.,  American  fugitive  slave, 
and  subject  of  a  celebrated  case  under  the 
Fugitive  Slave  Law.  He  was  born  a  slave, 
escaped  from  his  master  in  Savannah,  Ga.,  in 
1851  and  succeeded  in  reaching  Boston,  Mass. 
He  was  arrested  there  3  April  1851,  and  was 
held  under  the  Fugitive  Slave  Law.  The  case 
aroused  the  abolitionists  of  Boston  and  men 
such  as  Wendell  Phillips,  Theodore  Parker, 
William  Lloyd  Garrison  and  Thomas  W. 
Higginson  were  prominent  in  the  effort  made 
to  prevent  his  return  to  his  master.  A  writ 
of  habeas  corpus  was  obtained  after  some 
difficulty,  but  was  set  aside,  and  Sims  was 
eventually  escorted  to  a  ship  under  armed  guard 
and  returned  to  his  master  in  Savannah.  He 
was  afterward  taken  to  Vicksburg,  and  in  1863 
he  escaped  to  Grant’s  army  at  Vicksburg.  He 
became  a  messenger  in  the  Department  of 
Justice,  Washington,  D.  C.,  in  1877. 

.SIMS,  William  Snowden,  American  vice- 
admiral:  b,  Port  Hope, 'Canada,  15  Oct.  1858. 
He  was  graduated  at  the  United  States  Naval 
Academy  in  1880,  and  was  promoted  through 
the  various  grades  to  captain  in  1911,  rear- 
admiral  5  Jan.  1917  and  vice-admiral  28  May 
1917.  He  served  on  the  North  Atlantic,  Pacific 
and  China  stations,  and  was  naval  attache  at 
the  American  embassies  at  Paris  and  Petro- 
grad  in  1897-1900.  In  1901-02  he  was  aide  to 
the  commander-in-chief  of  the  Asiatic  fleet; 
in  1902  fleet  intelligence  officer  and  inspector 
of  target  practice  for  the  Asiatic  fleet  on  board 
the  New  York;  and  in  1908-09  he  was  naval 
aide  to  President  Roosevelt.  He  was  com¬ 
mander  of  the  battleship  Minnesota  in  1909-11; 
and  in  1911-13  he  served  on  the  staff  of  the 
Naval  War  College,  Newport,  R.  I.  He  com¬ 
manded  the  Atlantic  torpedo  flotilla  in  1913-15. 
He  was  appointed  commandant  of  the  naval 
station  at  Narragansett  bay  and  presi¬ 
dent  of  the  Naval  War  College  at  Newport  in 
1916.  After  his  promotion  to  rear-admiral  in 
1917  he  was  commissioned  special  naval  repre¬ 
sentative  and  observer  to  Great  Britain.  After 
the  United  States  declaration  of  war  on  Ger¬ 
many  he  received  command  of  the  United 
States  fleet  in  European  waters,  28  April  1917, 
his  elevation  to  vice-admiral  following  on  28 
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May.  He  remained  in  command  of  the  fleet 
throughout  the  remainder  of  the  war,  and  on 
23  Feb.  1919,  after  the  withdrawal  of  the  main 
fleet  to  home  waters  was  decided  upon  it  was 
announced  by  the  Navy  Department  that  Vice- 
Admiral  Sims  would  return  to  his  duties  as 
president  of  the  Naval  College,  Throughout 
his  career  his  name  was  connected  with  the  im¬ 
provement  of  naval  gunnery  and  the  reform  of 
naval  construction;  and  he  was  known  as  a 
naval  writer  and  critic.  His  conduct  of  the 
United  States  fleet  in  European  waters  during 
the  country’s  participation  in  the  European 
War  received  the  highest  praise  at  home  and 
abroad,  and  he  was  the  recipient  of  many 
honors,  among  them  the  British  Grand  Cross 
of  the  Order  of  Saint  Michael  and  Saint  George 
in  1918,  and  the  British  Order  of  Merit  in 
1919. 

SIMS,  Winfield  Scott,  American  inventor: 
b.  New  York,  6  April  1844;  d.  7  Jan.  1918. 
He  received  a  high-school  education,  and 
served  during  "the  Civil  War  in  the  37th  New 
Jersey  regiment.  After  the  war  he  devoted 
himself  to  electrical  experiments.  He  con¬ 
structed  an  electric  motor,  which  propelled  a 
16-foot  boat  at  the  rate  of  four  miles  an  hour. 
He  was  the  first  to  apply  electricity  to  the  pro¬ 
pulsion  and  guidance  of  movable  _  torpedoes. 
He  also  devised  a  dynamite  boat  with  a  speed 
of  18  miles  an  hour  to  be  used  in  harbor  and 
coast  defense.  He  was  also  the  inventor  of 
the  wireless-dirigible  torpedo,  of  the  Sims- 
Dudley  dynamite  gun  and  a  dynamite  gun  for 
use  with  dirigible  war  ships,  and  an  aeroplane 
dynamite  gun. 

SIMSBURY,  simz'ber-i,  Conn.,  village  and 
township  in  Hartford  County,  on  the  Farming- 
ton  River,  10  miles  northwest  of  Hartford,  on 
the  Central  New  England  and  the  New  York, 
New  Haven  and  Hartford  railroads.  It  has  a 
high  school  and  manufactures  safety  fuses. 
Pop.  township  2,958. 

SIMSON,  Robert,  Scottish  mathematician: 
b.  Ayrshire,  14  Oct.  1687 ;  d.  Glasgow,  1  Oct. 
1768.  He  was  educated  at  the  University  of 
Glasgow,  where  he  became  professor  of  mathe¬ 
matics  in  1711.  By  the  advice  of  Halley  he 
directed  his  private  studies  to  the  restoration 
of  the  ancient  geometers.  His  first  labor  in 
this  direction  was  to  restore  the  Porisms  of 
Euclid.  In  1735  he  published  his  (Sectionum 
Conicarum  Libri  Quinque,*  a  work  intended  as 
an  introduction  to  the  study  of  Apollonius  of 
Perga.  The  next  object  of  his  labor  was  the 
(Loci  PlanP  of  Apollonius,  which  he  completed 
in  1738,  but  which  he  did  not  venture  to  pub¬ 
lish  till  1749,  The  restoration  of  the  elements 
of  Euclid  was  the  great  object  of  Dr.  Simson’s 
care,  and  an  edition  of  the  ( Elements }  was  pub¬ 
lished  in  1756,  a  work  which  has  always  enjoyed 
a  high  character  both  for  precision  in  the  de¬ 
finitions  and  accuracy  in  the  demonstrations. 
The  <Sectip  Determinata>  of  Apollonius  next 
occupied  his  attention,  but  this  work  was  not 
published  till  after  his  death  when  it  was 
printed  with  the  (Porisms  of  Euclid.  > 

SIMSON,  Sampson,  American  philanthro¬ 
pist:  b.  Danbury,  Conn.,  1780;  d.  New  York,  7 
Jan.  1857.  He  was  graduated  from  Columbia 
College  in  1800,  then  studied  law  with  Aaron 
Burr  and  was  admitted  to  the  bar  in  1802.  His 


professional  career  was  brief,  and  he  preferred 
the  leisurely  life  of  a  country  gentleman  in 
Yonkers,  where  his  estate  was  extensive.  He 
was  founder  of  the  Mount  Sinai  Hospital  of 
New  York,  having  presented  the  ground  on 
28th  street,  near  Eighth  avenue,  whereon  it  was 
first  located  as  (<  Jews’  Hospital.®  He  also  es¬ 
tablished  the  still  existing  <(North  American 
Relief  Society  for  Indigent  Jews  in  Jerusalem.® 
SIMULTANEOUS  EQUATIONS,  in 
mathematics,  two  equations  are  simultaneous 
when  the  value  of  the  unknown  quantities  which 
enter  them  are  the  same  in  both  at  the  same 
time.  A  group  of  equations  is  simultaneous 
when  the  value  of  the  unknown  quantities  is 
the  same  in  them  all  at  the  same  time.  See 
Equation. 

SIN,  any  wilful  thought,  word,  deed  or 
omission  contrary  to  the  law  of  God.  This 
definition  does  not  cover  Original  Sin  (q.v.), 
save  in  so  far  as  it  was  Adam’s  own  trans¬ 
gression  :  in  distinction  from  original  sin  all 
other  sins  are  called  actual  sins.  Offenses 
against  purely  human  law  may  be  crimes,  mis¬ 
demeanors,  etc.,  and  the  same  may  be  called 
sins ;  but  a  sin  is  not  necessarily  a  crime,  no 
matter  how  heinous  it  may  be.  For  example, 
the  most  grievous  sins  may  be  sins  purely  of 
thought  or  of  desire  or  intention :  of  these 
human  law  cannot  take  cognizance,  and  hence 
they  are  not  crimes  or  misdemeanors.  Sins  are 
variously  classed,  namely,  as  of  omission  and 
of  commission;  as  against  God,  our  fellow-men 
or  ourselves;  as  premeditated  and  unpre¬ 
meditated  ;  internal  and  external ;  mortal  and 
venial.  Regarding  these  several  kinds  of  sin 
and  classifications  of  sins,  theologians  of  all 
schools  are  in  agreement,  except  the  last  di¬ 
vision,  that  of  mortal  and  venial.  The  divines 
of  the  Protestant  churches  in  the  time  of  the 
Reformation,  while  admitting  a  difference 
among  sins  so  that  some  would  be  more  heinous 
than  others,  looked  on  all  sins  alike  as  mortal; 
that  is,  deserving  everlasting  punishment.  Thus 
Calvin  writes :  ((The  sins  of  believers  are  venial, 
not  because  they  do  not  merit  death,  but  be¬ 
cause  there  is  no  condemnation  for  those  who 
are  in  Jesus  Christ,  their  sin  not  being  im¬ 
puted®  ;  even  the  daily  falls  of  good  men  make 
them  <(liable  to  the  penalty  of  death  before  the 
judgment  seat  of  God®  (Calvin,  Inot.  Chr.  iii, 
4).  In  the  doctrine  of  the  Roman  Catholic 
Church  it  is  taught  that  one  guilty  of  sins 
which  in  their  own  nature  merit  eternal  death 
cannot  be  in  friendship  of  a  holy  God ;  hence 
a  distinction  is  drawn  between  sins  mortal  and 
sins  venial ;  mortal  sins  are  against  the  very  end 
of  God’s  law,  which  is  the  love  of  God,  and  they 
deserve  everlasting  punishment ;  venial  sins,  the 
daily  falls  of  good  men,  do  not  annihilate  the 
friendship  of  the  soul  with  God,  and  grace  is 
still  left  whereby  the  sin  may  be  repaired.  Con¬ 
sult  Catechismus  Concilii  Tridentinp ;  Hyde, 
W.  D.,  (Sin  and  Its  Forgiveness }  (Boston 
1909)  ;  Orchard,  (Modern  Theories  of  Sin)  (ib. 
1911);  Mackintosh,  R.,  Christianity  and  Sin> 
(New  York  1914)  ;  Tangueray,  (Theologie 
Moralis  et  Dogmatica>  (6  vols.,  New  York  1908 
et  seq.)  ;  Tennant,  F.  R.,  Concept  of  Sin>  (ib. 
1913). 

SIN  OF  JOOST  AVELINGH,  The,  the 

first  work  of  <(Maarten  Maartens®  (q.v.)  (1890) 
(J.  M.  W.  van  de  Poorten-Schwartz).  This 
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ftclever  and  fascinating  study  of  human 
motives®  at  once  gained  for  its  author  the 
attention  of  critics  and  reading  public. 

SINAI,  si'na  or ,  si'iil,  Arabia,  a  mountain 
peak  rising  above  the  rugged  surface  of  the 
peninsula  which  projects  between  the  Red  Sea 
and  the  Gulf  of  Suez,  on  one  side,  and  the  Gulf 
of  Akaba  on  the  other.  This  is  the  sacred 
mountain  of  Biblical  fame,  where  Moses  re¬ 
ceived  the  stone  tablets  containing  the  Ten 
Commandments.  The  series  of  mountains  cov¬ 
ering  the  entire  peninsula  consists  of  three  dis¬ 
tinct  mountains,  which  are  known  individually 
as  Mounts  Serbal,  Catharine  and  Umm  Shomer, 
and  also  by  the  general  name  of  Sinai.  They 
are  respectively  6,750,  8,540  and  8,000  feet  high, 
and  penetrated  by  narrow,  deep  valleys  and 
ravines,  enclosed  by  perpendicular  walls  of 
rock.  The  numerous  caves  were  the  homes  of 
hermits.  The  mountains  stand  out  in  bold  re¬ 
lief.  There  have  been  many  controversies  as  to 
which  peak  might  be  the  ((Mountain  of  the 
Law,®  and  Mount  Serbal  now  bears  that  dis¬ 
tinction,  after  much  research.  At  the  foot  of 
Mount  Musa  stands  the  convent  of  Saint  Catha¬ 
rine.  The  rock  inscriptions,  dating  from  an 
early  era,  are  interesting.  Consult  Beke,  dis¬ 
coveries  of  Sinai  in  Arabia  and  of  Midian5 
(London  1878)  ;  Gressmann,  Hugo,  ^ose  und 
seine  Zeit)  (Berlin  1913)  ;  Dillmann,  C.  F.  A., 
die  Bucher  Exodus  und  Leviticus5  (Leipzig 
1880)  ;  Palmer,  E.  H.,  (The  Desert  of  the 
Exodus5  (New  York  1872)  ;  Sayce,  A.  H.,  (The 
Higher  Criticism  and  the  Verdict  of  the  Monu¬ 
ments5  (London  1894)  ;  Winckler,  Hugo,  ( Sinai 
and  Horeb5  (in  ( Encyclopaedia  Biblica5  (New 
York  1903). 

SINAITIC  MANUSCRIPT.  See  Bible. 

SINALOA,  se-na-ld'a,  Mexico,  a  state 
bounded  on  the  north  by  Sonora  and  Chihuahua, 
on  the  east  by  Chihuahua  and  Durango,  on  the 
south  by  the  territory  of  Tepic  and  the  Pacific 
Ocean  and  on  the  west  by  the  Gulf  of  Cali¬ 
fornia.  Area,  33,671  square  miles.  From  the 
Gulf,  the  land  rises  gradually  to  the  Sierra 
Madre  Mountains,  the  principal  range  in  the 
state.  There  are  numerous  rivers,  some  of 
which  are  navigable.  An  excellent  natural  har¬ 
bor  is  that  of  Topolobampo,  an  important  rail¬ 
way  termination.  The  district  of  mines  (gold, 
silver,  copper,  iron  and  lead)  is  in  the  east  and 
the  deposits  of  metals  there  are  regarded  as 
perhaps  the  most  valuable  in  Mexico;  there, 
also,  the  climate  is  cool,  frosts  occur  frequently 
and  the  rainfall  is  excessive.  The  low  and  hot 
western  belt  is  devoted  to  agriculture,  the  chief 
products  being  cereals,  cotton,  tobacco,  sugar¬ 
cane,  coffee  and  fruits.  These  crops  in  normal 
times  yield  about  $8,000,000  annually,  and  the 
cattle  industry  about  $9,000,000  (value  of  Mexi¬ 
can  Collar,®  0.50).  The  development  of  Sinaloa 
and  the  west  coast  ,of  Mexico  generally,  which, 
before  the  revolution  broke  out  in  1911  had  been 
rapid  and  solid,  has  been,  since  then,  retarded 
by  the  unsettled  state  of  the  Mexican  west  and 
northwest  coast  country.  However,  a  steady 
improvement  toward  stability  and  progress  was 
noticeable  in  1918.  The  three  chief  ports  are 
Topolobampo,  Altata  and  Mazatlan.  Interior 
communication  is  furnished  by  the  Sinaloa  and 
Durango  Railway,  and  the  Kansas  City,  Mexican 
and  Orient,  and  by  good  wagon  roads  ;  communi¬ 
cation  with  other  coast  states  and  foreign  coun¬ 


tries,  by  the  Pacific  Mail  Mexican  International, 
and  other  steamship  lines.  The  capital  of  the 
state  is  Culiacan,  a  town  of  22,000  inhabitants, 
connected  by  rail  with  the  port  of  Altata.  It 
has  a  government  palace,  cathedral,  cotton  mills 
and  other  manufactures.  The  largest  city  in  the 
state,  and  the  chief  Pacific  port  of  the  republic, 
is  Mazatlan  (pop.  27,000),  which  was  built  on  a 
small  peninsula  opposite  Olas  Atlas  Bay.  Total 
population  of  the  state,  317,000. 

SINCERE  BRETHREN.  See  Religious 
Sects. 

SINCERITY,  Order  of.  See  Orders, 
Royal. 

SINCLAIR,  Alexander  Maclean,  Cana¬ 
dian  Presbyterian  clergyman  and  Gaelic  scholar : 
b.  Glen  Bard,  Nova  Scotia,  March  1840.  He 
was  educated  at  the  Presbyterian  College,  Hali¬ 
fax,  and  was  ordained  in  the  Presbyterian  min¬ 
istry  in  1866.  He  held  various  pastorates  until 
1907,  when  he  was  appointed  lecturer  on  Gaelic 
language  and  literature  at  Dalhousie  University. 
He  also  gave  lectures  throughout  Nova  Scotia. 
Author  of  (A  Collection  of  Gaelic  Poetry5 
(1881) ;  (Gaelic  Bards  from  1411  to  17155 

(1890);  ( Gaelic  Bards  from  1775  to  18255 

(1896) ;  (Mactalla  nan  Tur5  (1901)  ;  <Filidh  na 
coille>  (1901),  etc. 

SINCLAIR,  Sir  John,  Scottish  author  and 
agriculturist:  b.  Thurso  Castle,  Caithness,  Scot¬ 
land,  10  May  1754;  d.  Edinburgh,  31  Dec.  1835. 
He  was  educated  at  the  universities  of  Edin¬ 
burgh,  Glasgow  and  Oxford,  was  called  to  the 
bar  in  1775  but  did  not  engage  in  practice.  He 
was  elected  to  Parliament  in  1780,  served  with 
brief  interruptions  until  1811  and  in  1786  was 
created  a  baronet.  He  took  an  active  share  in 
building  up  the  fisheries  and  in  promoting  agri¬ 
cultural  interests,  founded  the  Scottish  Society 
of  Wool  Growers  in  1791,  and  the  Board  of 
Agriculture  in  1793,  acting  as  the  first  president 
of  both  associations,  and  in  that  capacity  main¬ 
tained  an  extensive  correspondence  with  Gen¬ 
eral  Washington.  The  most  remarkable  work 
of  his  life  was  the  compiling  of  the  stupendous 
Statistical  Account  of  Scotland,  drawn  up 
from  the  Communications  of  the  Ministers  of  the 
Different  Parishes5  (21  vols.,  1791-99).  His 
other  publications  include  367  pamphlets  and  18 
other  volumes,  among  which  are  ( History  of 
the  Public  Revenue  of  the  British  Empire5  (3 
vols.,  1785-89,  3d  ed.,  1803-04)  ;  Code  of  Health 
and  Longevity5  (4  vols.,  1807)  ;  (Code  of  Agri¬ 
culture5  (1819),  etc.  Consult  Correspondence 
of  Sir  John  Sinclair5  (2  vols.,  1831). 

SINCLAIR,  May,  English  author:  b.  Rock 
Ferry,  Cheshire,  19th  century.  She  was  educated 
at  Ladies’  College,  Cheltenham,  and  became  a 
writer  of  verse  and  fiction.  Her  first  striking 
success  was  a  novel  (Divine  Fire5  (1904),  which 
reached  a  wide  popularity  in  the  United  States. 
Soon  after  the  outbreak  of  the  European  War 
she  went  to  Belgium  as  a  nurse,  Author  of 
( Audrey  Craven5  (1906)  ;  (The  Judgment  of 
Eve5  (1908)  ;  (The  Three  Brontes5  (1912)  ; 
<The  Return  of  the  Prodigal5  (1914)  ;  (A 
Journal  of  Impressions  in  Belgium5  (1915); 
(The  Belfry5  (1916)  ;  (A  Defense  of  Idealism5 
(1917)  ;  (Tree  of  Heaven5  (1917),  etc. 

SINCLAIR,  Upton,  American  author  and 
Socialist:  b.  Baltimore,  Md.,  20  Sept.  1878.  He 
was  graduated  at  the  College  of  the  City  of 
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New  York  in  1897  and  in  1897-1901  was  en¬ 
gaged  in  special  study  at  Columbia  University. 
He  assisted  the  United  States  government  in¬ 
spection  of  the  Chicago  stockyards  in  1906; 
founded  the  Helicon  Home  Colony  at  Engle¬ 
wood,  N.  J.,  in  1906,  an  experiment  in  social 
community  living  which  was  terminated  by  the 
"destruction  of  the  buildings  by  fire  in  1907 ;  and 
was  Socialist  candidate  for  Congress  from  New 
Jersey  in  1906.  He  founded  the  Intercollegiate 
Socialist  Society  and  is  a  contributor  to  Physical 
Culture.  His  time  is  now  chiefly  devoted  to 
literature.  Author  .of  ( Springtime  and  Harvest* 
(1901)  ;  ‘The  Journal  of  Arthur  Stirling> 
(1903);  ‘The  Jungle*  (1906);  ‘The  Overman) 
(1907)  ;  ‘The  Money-changers *  (1908)  ;  ‘The 
Fasting  Cure)  (1911)  ;  (Plays  of  Protest* 
(1911)  ;  ‘Damaged  Goods)  (1913)  ;  ‘King  CoaP 
(1917)  ;  ‘Jimmie  Higgins)  (1919),  etc. 

SINCLAIR,  William  Macdonald,  English 
Anglican  clergyman:  b.  Leeds,  3  June  1850; 
d.  5  Dec.  1917.  He  was  educated  at  Balliol  Col¬ 
lege,  Oxford,  took  holy  orders  and  became  ex¬ 
amining  chaplain  to  the  bishop  of  London, 
honorary  chaplain  to  the  king  and  in  1889  ap¬ 
pointed  archdeacon  of  London  and  canon  of 
Saint  Paul’s.  He  retired  from  London  to  a 
country  church  in  1911.  He  has  written  ‘The 
Psalms  in  the  Original  Rhythm *  (1879)  ;  ‘Les¬ 
son  on  the  Gospel  of  Saint  John)  (1882)  ; 
‘Christ  and  Our  Times*  (1894)  ;  ‘The  Churches 
and  the  East*  (1898)  ;  ‘The  Church  and  the 
Nonconformists)  (1902)  ;  ‘The  Authority  of 
Sunday*  (1903),  etc. 

SIND,  SINDH,  or  SCINDE  (from  sindhu, 
a  collection  of  waters),  British  India,  an  ex¬ 
tensive  territory  and  division  of  the  province 
of  Bombay,  comprising  the  lower  course  and 
delta  of  the  Indus,  and  bounded  on  the  west 
and  northwest  by  Baluchistan;  northeast  by  the 
Punjab;  east  by  Rajputana;  and  south  by  the 
Rann  of  Cutch  and  the  Arabian  Sea;  length, 
north  to  south,  about  380  miles ;  greatest 
breadth,  east  to  west,  280  miles.  Area  of  part 
under  British  administration,  46,986  square  miles. 
This  with  the  native  state  of  Khairpur  makes 
a  total  area  of  53,031  square  miles.  The  capital 
is  Hyderabad,  the  chief  port  of  Karachi,  both  of 
which  are  connected  by  rail.  The  seacoast,  ex¬ 
cept  at  the  western  extremity  (Cape  Monza),  is 
very  low,  being  composed  of  mud-banks  de¬ 
posited  from  the  rivers  of  the  delta,  or  of 
low  hills  of  sand  blown  in  from  the  beach,  the 
whole  shore  being  a  dreary  swamp,  destitute 
of  trees  or  shrubs,  and  submerged  at  spring 
tides.  In  the  dry  season  the  stiff  clay  soil,  which 
is  strongly  impregnated  with  nitre,  bears  an 
abundant  crop  of  gigantic  grass,  with  furze, 
mimosas  and  cacti,  and  affords  pasture  to  nu¬ 
merous  herds  of  buffaloes.  West  of  the  Indus 
the  Hala  Mountains  approach  the  river  at  Sih- 
wan  and  come  close  to  the  sea  at  Cape  Monza. 
Between  the  former  place  and  Karachi,  on  the 
northwest  mouth  of  the  Indus,  is  a  maze  of 
hills,  the  highest  of  which  reach  an  elevation 
of  about  1,500  feet,  terminating  abruptly  on  the 
west  bank  of  the  stream.  The  general  appear¬ 
ance  of  Sind  is  that  of  a  jungly  wilderness; 
spotaneous  vegetation  takes  the  place  of  cul¬ 
tivation. 

The  climate  is  dry  and  sultry.  In  the  upper 
districts  frost  is  not  unknown,  and  the  heat 
often  varies  in  the  24  hours  from  40°  to  84° 


F.  The  hot  season  lasts  from  March  to  Sep¬ 
tember,  the  cold  season  lasts  from  October  to 
March;  and  the  changes  from  the  one  to  the 
other  are  so  rapid  that  spring  and  autumn  are 
not  experienced.  Sind  agriculture  is  still  in  a 
pnmitiye  state.  In  those  parts  under  tillage  the 
land  yields  two  crops  annually;  the  spring  crop 
consisting  of  wheat,  barley,  millet,  durra,  sesa- 
mum  and  other  oil  seeds,  hemp,  opium  and  to¬ 
bacco  ;  the  autumn  crop  .of  rice,  maize,  cotton, 
sugar  and  indigo.  Rice,  wheat  and  maize  form 
the  principal  staples,  being  both  extensively  used 
for  food  and  exported.  Pulse,  pumpkins  and 
other  succulent  plants  are  raised,  and  the  date, 
mango,  plantain,  pomegranate,  lime,  citron, 
tamarind,  fig,  mulberry,  pistachio,  melon  and 
grape  are  among  the  principal  fruits.  In  moist 
parts  gigantic  grasses  abound.  The  wild  animals 
of  the  country  include  the  tiger,  panther,  hyena, 
jackal,  wolf,  fox,  antelope  and  other  kinds  of 
deer,  wild  ass  and  wild  hog.  The  domestic 
animals  include  camels,  buffaloes,  horses,  sheep 
and  goats.  The  camels  are  valuable,  both  as 
beasts  of  burden  and  as  furnishing  a  rich  milk. 
Their  hair  is  used  for  making  shawls  and  cloths. 
The  buffaLoes  are  prized  for  their  hides,  flesh 
and  milk.  From  the  latter  ghee  is  made.  This 
is  an  important  article  of  traffic  in  Indian  com¬ 
merce.  Birds  are  in  great  variety.  Fish  form 
a  chief  part  of  the  food  of  the  poorer  people. 
Venomous  snakes,  scorpions  and  centipedes  are 
common. 

The  Sindians,  a  mixed  race  of  Jats  and 
Baluchis,  are  partly  of  the  Hindu  and  partly 
the  Mohammedan  faith.  They  are  well  made, 
and  handsome,  tall,  inclined  to  Gorpulence  and 
of  dark  complexion.  The  women  are  noted  for 
their  beauty.  The  Sind  language  differs  little 
from  the  Hindi  of  Upper  India,  though  it  is 
more  regular  and  complete  in  the  inflexions  of 
its  nouns  and  verbs.  Baluchi  is  also  much 
spoken,  especially  in  the  districts  west  of  the 
Indus ;  and  Persian  may  be  considered  as  the 
language  of  the  higher  orders.  The  natives  are 
very  ingenious  as  weavers,  turners  and  artisans, 
and  are  specially  noted  for  their  skill  in  the 
production  of  wooden  lacquer  work,  famed 
throughout  India.  The  leading  Sind  textile 
fabrics  are  coarse  silk,  cotton  or  mixed  cloths. 
The  silk  goods  are  woven  from  silk  imported 
from  China  and  Persia.  Sind  imports  British 
manufactured  goods,  sugar,  groceries  and 
spices  and  raw  silk.  Its  exports  comprise  rice 
and  other  grains,  ghee,  indigo,  potash,  dried 
fish,  wool,  hides.  There  is  a  transit  trade  with 
the  Punjab,  Persia  and  Afghanistan,  which  has 
been  improved  by  the  Indus  Valley  Railway. 
The  harbor  of  Karachi  has  been  improved  at 
considerable  expense,  and  trade  is  increasing. 

Sind  was  governed  by  Hindu  rajahs  at  the 
time  of  its  invasion  by  Alexander  the  Great,  but 
subsequently,  after  many  changes,  it  became  an 
independent  state.  It  was  finally  subdued  by 
the  Emperor  Akbar  in  1580  since  which  period 
it  has  always  been  either  nominally  or  really 
tributary.  In  1739  it  fell  under  the  power  of 
Nadir  Shah,  but  on  his  death  it  reverted  to  the 
imperial  sway  of  Delhi.  It  was  in  1756  pre¬ 
sented  by  the  Mogul  court  as  a  dowry  to  Timur 
Shah  Derani,  king  of  Kabul,  to  which  country 
it  was,  down  to  its  annexation  to  British  India, 
deemed  subordinate.  The  country,  however, 
was,  during  the  whole  of  the  18th  and  the  early 
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part  of  the  19th  century,  a  scene  of  almost  con¬ 
stant  civil  dissension,  caused  by  disputes  between 
the  two  leading  tribes  of  Baluchis,  which  led 
at  last  to  the  elevation  to  power  of  the  Talpur 
dynasty  of  the  <(  Amirs.®  The  government  under 
these  Amirs  was  a  wholly  unchecked  military 
despotism,  upheld  by  a  feudal  soldiery,  sup¬ 
ported  by  their  respective  chieftains,  and  esti¬ 
mated  to  have  numbered  102,000  men.  The 
hostility  displayed  by  the  Amirs  of  Sind  to  the 
British,  during  and  after  the  operations  against 
the  Afghans,  led  ultimately  to  its  invasion  by 
British  troops,  and  conquest  by  Sir  C.  Napier’s 
victory  at  Miani,  17  Feb.  1843.  It  was  soon  af¬ 
terward  annexed  to  the  presidency  of  Bombay. 
Pop.  about  3,500,000,  of  which  over  2,600,000 
are  Mohammedans ;  850,000  Hindus ;  while  the 
remainder  consist  of  Sikhs,  Christians  and  sev¬ 
eral  native  sects.  Consult  (The  Imperial  Gazet¬ 
teer  of  India)  (Oxford  1908)  ;  Burton,  R.  F., 
<Sind  Revisited)  (London  1886)  ;  Hughes,  (A 
Gazetteer  of  the  Province  of  Scinde)  (London 
1876). 

SINDING,  Christian,  Norwegian  com¬ 
poser,  brother  of  O.  L.  Sinding  (q.v.)  :  b. 
Konigsberg,  11  Jan.  1856.  He  studied  under 
Reinecke  at  the  Leipzig  Conservatory  in  1874- 
77,  and  later  studied  at  Dresden,  Munich  and 
Berlin.  He  established  himself  in  Christiania 
as  an  organist  and  teacher ;  and  gained  also  a 
reputation  as  a  pianist,  and  as  a  composer  of 
music  characterized  by  great  elegance  and 
charm.  His  compositions  are  for  the  piano  and 
for  stringed  instruments,  and  include  the  Rondo 
Infinite  for  orchestra;  Violin  Concerto  in  A; 
Piano  Concerto  in  D  Flat;  Quintet  in  D  minor; 
the  opera  (Der  Heilige  Berg)  (1910)  ;  besides 
several  suites,  caprices,  studies  and  sonatas,  as 
well  as  songs  and  arrangements  of  folksongs. 

SINDING,  Otto  Ludwig,  Norwegian  ar¬ 
tist,  brother  of  the  preceding:  b.  Konigsberg,  20 
Dec.  1842;  d.  Munich,  Germany,  12  Nov.  1909. 
He  studied  under  Eckersberg  in  Christiania, 
under  Piloty  at  Munich  and  under  Riefstahl 
at  Carlsruhe.  While  his  work  was  on  the  whole 
much  influenced  by  foreign  study,  many  of  his 
landscape  and  genre  paintings  are  typically 
Norwegian.  He  also  painted  marines  and  reli¬ 
gious  subjects.  Among  his  works  are  (The 
Surf)  ;  <From  Reine>  (Christiania  Gallery); 
Struggle  at  a  Peasants’  Wedding, >  etc. 

SINDING,  Stefan  Abel,  Norwegian  sculp¬ 
tor,  brother  of  the  preceding:  b.  Trondhjem, 
4  Aug.  1846.  He  took  his  Ph.D.  at  the  Uni¬ 
versity  of  Christiania,  afterward  studying 
sculpture  at  Christiana  and  Berlin.  He  has 
worked  in  Paris,  Rome  and  Christiania  and  is 
regarded  as  the  foremost  sculptor  of  Norway. 
His  work  is  highly  original  and  realistic,  and 
is  characterized  by  superb  strength  and  beauty. 
A  collection  of  his  best  work  was  made  by 
Jacobsen  and  placed  in  the  Ny-Carlsberg  Glyp- 
lothek.  Among  his  works  are  (The  Barbarian 
Mother*  (1882)  ;  (Man  and  Woman *  (1889)  ; 
*(The  Valkyrie*  (wood,  1882;  bronze,  1908); 
(May*  (1910).;  (Joy  of  Living*  (1913)  ; 
<Night>  (1916),  etc.  He  has  also  executed 
statues  of  Ole  Bull,  Ibsen,  Bjoransen  and  one 
of  himself  (1916). 

SINE,  in  mathematics ,  one  of  the  most 
commonly  used  trigonometrical  ratios  of  an 
angle.  It  is  the  perpendicular  dropped  from 
one  end  of  a  circular  arc  upon  the  radius  of 
vol.  25 — 3 


the  other  end;  or  in  the  case  of  a  triangle  a 
perpendicular  from  one  side  of  an  angle  to  the 
other.  With  the  usual  notation  it  is  the  ratio 
of  the  perpendicular  to  the  hypotenuse.  The 
sine  of  an  arc  is  the  sine  of  the  angle  sub¬ 
tended  by  the  arc.  The  cosine  is  the  base  line 
from  the  angle  to  the  sine.  A  sine-curve  is  a 
sinusoid ;  a  subversed  sine  is  the  cosine  in¬ 
creased  by  the  radius;  a  versed  sine  is  the 
radius  (or  unity)  minus  the  cosine.  In  plane 
triangles  the  sides  are  to  each  other  as  the  sines 
of  the  opposite  angles;  in  spherical  angles,  the 
sines  of  the  sides  are  to  each  other  as  the  sines 
of  the  opposite  angles.  Hence  it  appears  how 
important  the  sine  is  for  finding  certain  parts 
of  triangles,  from  certain  given  parts.  See 
Trigonometry. 

SINECURE,  strictly  speaking,  an  office 
which  has  no  work  attached  to  it,  but  generally 
applied  to  a  political  office  with  liberal  salary, 
and  comparatively  little  to  do.  In  the  United 
States  no  office  is  supposed  to  be  absolutely 
free  from  actual  service  on  the  part  of  the  in¬ 
cumbent,  but  sinecure  offices  were  formerly 
very  numerous  in  the  English  public  service. 
They  were  used  to  enrich  ministers  of  state  and 
their  families ;  Sir  R.  Walpole,  for  example, 
presented  his  son  Horace  to  three  or  four  sine¬ 
cure  places  which  brought  him  in  a  large  in¬ 
come.  The  number  of  such  places  has  been 
greatly  diminished  by  modern  reforms ;  the 
stewardship  of  the  Chiltern  Hundreds  and  some 
other  offices  of  merely  nominal  profit  are  re¬ 
tained,  because  by  accepting  one  of  them  a 
member  of  the  House  of  Commons  is  enabled  to 
vacate  his  seat. 

SING  SING,  N.  Y.  See  Ossining,  N.  Y. 

SINGAN-FU,  se-ngan'foo,  a  city  of  north¬ 
east  China,  the  capital  of  the  province  of 
Shen-si,  near  the  centre  of  the  province,  a  few 
miles  south  of  the  Wei-ho  River.  It  lies  on 
one  of  the  principal  commercial  roads  of  the 
empire,  and  at  the  head  of  navigation  for  large 
junks  on  the  river.  The  city  is  surrounded  by 
well-preserved  walls,  and  contains  many  ob¬ 
jects  of  historic  interest.  During  the  12th  cen¬ 
tury  b.c.  it  was  the  capital  of  China,  and  the 
Chinese  court  retired  to  this  city  when  the 
allied  powers  occupied  Peking  in  1900.  For 
additional  information  see  Sian-fu. 

SINGAPORE,  smg-ga-por',  or  SINGA- 
PUR,  East  India,  a  British  possession  consist¬ 
ing  of  a  small  island  and  a  strongly  fortified 
seaport  city,  the  capital  of  the  Crown  colony 
of  the  Straits  Settlements,  off  the  southern  ex¬ 
tremity  of  the  Malay  Peninsula,  commanding 
the  eastern  entrance  to  Malacca  Strait,  the  chief 
route  to  the  Far  East. 

The  municipality  was  founded  in  1819  by 
the  East  India  Company,  through  the  foresight 
and  good  management  of  Sir  Stamford  Raffles, 
to  whose  memory  a  fine  monument  has  been 
erected.  Since  1824  it  has  been  the  capital  of 
the  consolidated  governments  of  Singapore, 
Penang  and  Malacca.  The  city  is  well-built, 
has  a  sea  frontage  of  about  six  miles  and  a 
fine  harbor  with  extensive  docks  and  wharves. 
It  has  become  the  commercial  entrepot  of 
southern  Asia  and  the  Indian  Archipelago,  and 
carries  on  such  extensive  transactions  that  it 
has  been  termed  <(the  Liverpool  of  the  East.® 
The  port  is  free  to  vessels  of  all  kinds  and 
nations,  without  charges  on  exports  and  im- 
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ports,  anchorage,  etc.,  only  light  dues  being  pay¬ 
able.  Singapore  is  a  coaling  station  of  the 
British  navy,  and  is  defended  by  forts  carrying 
heavy  ordnance,  and  by  submarine  mines.  The 
imports  from  Great  Britain  comprise  cottons 
fthe  largest  import),  iron,  machinery,  coals, 
hardware  and  various  manufactures ;  the  ex¬ 
ports  thither  consist  of  tin,  coffee,  rice,  sugar; 
nutmegs,  mace,  sago,  tapioca,  catechu,  gambier, 
hides,  rattans,  gutta-percha  and  numerous  sun¬ 
dries.  The  imports  from  the  continent  of 
Europe  and  the  United  States  consist  of  wines, 
spirits  and  liquors,  manufactured  goods,  pro¬ 
visions,  etc.,  in  exchange  for  similar  commodi¬ 
ties  to  those  sent  to  Britain.  Singapore  carries 
on  an  extensive  trade  with  Calcutta,  Madras 
and  Bombay.  The  annual  value  of  exports 
from  and  imports  into  Singapore,  taken  to¬ 
gether,  is  $275,000,000  and  upwards,  being  ex¬ 
ceeded  by  only  three  other  Asiatic  ports.  The 
total  tonnage,  entered  and  cleared,  exceeds  17,- 
500,000  annually.  There  are  a  number  of  fine 
buildings,  as  the  governor’s  palace,  the  city 
hall,  two  cathedrals,  a  museum  and  library. 
There  is  also  a  fine  public  park  and  botanical 
gardens.  A  railway  has  been  constructed  from 
Singapore  to  Kranji,  on  the  Johore  Straits. 
The  city  is  well  supplied  with  water,  but  in 
other  respects  its  sanitary  arrangements  are 
backward. 

The  island  of  Singapore  is  of  rhomboidal 
shape,  about  27  miles  long  and  14  miles  broad; 
area,  206  square  miles.  It  is  separated  from  the 
mainland  by  a  narrow  strait  two  miles  to  one- 
half  a  mile  in  breadth.  Its  surface  is  generally 
undulating,  rising  in  some  parts  into  round 
verdure-clad  bills,  the  highest  of  which,  called 
Bukit-Tima  or  the  Tin-hill,  rises  520  feet  above 
the  sea.  Tin  smelting  is  the  chief  of  the  set¬ 
tlement’s  industries,  more  than  half  of  the 
world’s  tin  product  coming  from  the  smelting 
works  of  Pulan  Brani.  The  fisheries  also  are 
very  productive  and  give  employment  to  a 
large  number  of  people.  The  chief  cultivated 
plants  include  coffee,  pineapples  and  other 
fruits,  cocoanuts,  aloes,  gambier,  pepper,  indigo, 
sugarcane,  etc.  Fruits  and  vegetables  are 
grown  in  immense  variety  and  to  great  perfec¬ 
tion.  The  British  settlement  dates  from  1819 
when  permission  was  obtained  to  build  a  fac¬ 
tory  on  the  southern  shore  of  the  island.  By 
treaty  in  1824  they  purchased  for  60,000  Spanish 
dollars  and  a  life  annuity  to  the  Sultan  of 
Johore  and  his  resident  officer  of  24,000  dollars, 
the  sovereignty  and  fee  simple  of  the  island,  as 
well  as  of  all  the  seas,  straits  and  islands  to  the 
extent  of  10  geographical  miles  (11^4  miles) 
around.  The  climate  is  very  hot,  moist  and 
oppressive.  The  population  is  mainly  Chinese, 
with  a  sprinkling  of  Malays  and  East  Indians, 
and  about  4,000  whites.  Pop.  about  235,000,  of 
whom  about  193,000  are  in  the  municipality. 
See  Straits  Settlements. 

SINGER,  Isaac  Merritt,  American  in¬ 
ventor:  b.  Oswego,  N.  Y.j  27  Oct.  1811;  d. 
Torquay,  England^  23  July  1875.  He  was  a 
machinist,  and  having  spent  years  of  study  on 
the  improvement  of  sewing  machines  obtained 
a  patent  on  a  single-thread,  chain-stitch  ma¬ 
chine.  _  He  established  in  New  York  a  factory 
in  conjunction  with  Edward  Clarke,  a  wealthy 
lawyer,  and  made  a  fortune  in  the  manufacture 
of  machines  which  bore  his  name.  He  re¬ 


sided  at  Paris  and  Torquay  during  the  later 
years  of  his  life.  The  Singer  building  is  one 
of  the  notable  edifices  of  New  York,  and  the 
Singer  tower  was  at  one  time  the  highest  office 
building  in  the  city. 

SINGER,  Isidore,  American  Jewish  editor 
and  author:  b.  Weisskirchen,  Moravia,  Austria, 
10  Nov.  1859.  He  took  his  Ph.D.  aj  the  Uni¬ 
versity  of  Vienna  in  1884,  and  studied  also  at 
the  University  of  Berlin.  He  founded  and 
edited  Allegemeine  Osterreichische  Literatur- 
zeitung  at  Vienna  in  1884-85 ;  and  in  1887  he 
became  secretary  and  librarian  to  Count  Alex¬ 
andre  Foucher  de  Careil,  French  Ambassador 
to  Vienna,  whom  he  accompanied  to  Paris.  He 
was  later  employed  in  the  Bureau  de  la  Presse 
of  the  French  Foreign  Office,  and  subsequently 
founded  La  Vraie  Parole,  of  which  he  was 
editor-in-chief,  and  made  the  paper  an  opponent 
of  the  anti-Semitic  La  Libre  Parole.  He  went 
to  Italy  in  1891,  and  in  1895  came  to  the  United 
States,  where  he  succeeded  in  carrying  out 
the  project  he  had  made  his  life  work,  the  pub¬ 
lication  of  the  ( Jewish  Encyclopedia)  (12  vols., 
1901-05),  of  which  he  was  the  originator  and 
managing  editor.  He  also  originated  tjie  proj¬ 
ect  of  the  ( International  Insurance  Encyclo- 
pedia)  (Vol.  I,  1910)  ;  and  the  JGerman  Clas¬ 
sics  of  the  XIXth  and  XXth  Centuries  >  (20 
vols.,  1913-14)  ;  and  was  author  of  ( Berlin,  Wein 
und  der  Antisemitismus)  (1882)  ;  (Le  Prestige 
de  la  France  en  Europe)  (1889);  ‘Russia  at 
the  Bar  of  the  American  People)  (1904)  ; 
‘Christ  or  God?)  (1908),  etc.  He  is  at  present 
literary  editor  of  Joseph  A.  Judd  and  Company, 
and  associate  editor  of  Arts  ,and  Decoration. 

SINGHALES,  SINGHALESE  (sin-ga- 
%'),  LANGUAGE  AND  LITERATURE. 

Singhalese  is  the  speech  of  70  per  cent  of  the 
native  inhabitants  of  Ceylon.  It  is  an  Aryan 
tongue  and  nearly  allied  to  Pali,  but  it  con¬ 
tains  many  foreign  words.  For  this  reason 
there  has  been  much  dispute  as  to  its  classifica¬ 
tion.  There  is  a  material  difference  between 
the  vernacular  and  the  written  language.  The 
latter  has  a  copious  vocabulary  and  a  regular 
grammar,  and  is  capable  of  elegant  style.  Its 
alphabet  has  50  letters,  but  these  represent  only 
30  sounds  (7  vowels,  23  consonants),  belonging 
to  the  Singhalese.  Modern  Singhalese  has  be¬ 
come  an  analytical  language  very  largely,  though 
there  are  still  in  evidence  traces  of  its  highly 
inflected  ancient  condition.  In  fact  the 
Singhalese  verb  seems  to  have  been  handed 
down  little  changed  from  the  synthetic  age  of 
the  tongue.  The  other  sounds  are  heard  only  in 
Sanskrit  words  or  are  indistinguishable.  In  the 
Singhalese  words  occurring  in  the  following 
illustrations  of  the  grammar  of  the  language  the 
vowels  have  the  values  they  have  in  Italian,  the 
consonants,  including  ch,  sh  and  j  have  the 
sounds  given  to  them  in  English,  except  that  g 
is  always  hard,  and  that  the  diphonics  chh,  jh, 
th,  dh,  ph  and  bh  stand  for  sounds  peculiar  to 
Singhalese.  In  Singhalese  grammar  there  are. 
three  genders ;  nouns  masculine  end  mostly  in  a, 
plural  o,  an,  aru;  feminine  in  i,  plural  u,  varu; 
neuter  in  a,  u,  plural  adding  val,  or  dropping 
the  final  syllable.  Examples :  nuvara,  city, 
nuvaraval,  cities ;  kaduva,  sword,  kadu,  swords. 
The.  principal  case  endings,  masculine  and 
feminine,  are  genitive,  ge,  ne ;  dative,  ta,  da; 
accusative,  va;  ablative,  gen,  nen.  The  neuter 


1  Street  scene  in  Singapore 


2  Malay  Court  of  Justice,  Singapore 
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endings  of  the  above  four  cases  respectively 
are  e,  ata ,  ava,  en.  Example:  manuspaya  (Lat. 
homo),  man;  gum  (Lat.  mulier) ,  woman; 
oluva  (Lat.  caput),  head;  genitive  manusp  ay  age, 
hominis  ;  gumge,  mulieris;  oluvae,  capitis; 
dative,  manuspaya,  homini,  etc. ;  accusative, 
gumva,  mulierem,  etc. ;  ablative,  oluven,  capite, 
etc.,  as  above  detailed :  plural,  manuspayo, 
homines;  alu,  capita;  manuspayinne,  hominum, 
etc.  The  adjectives  are  indeclinable.  There  are 
no  less  than  14  different  pronouns  of  the  second 
person,  the  use  of  them  being  regulated  by  the 
rank,  both  of  the  speaker  and  the  person  ad¬ 
dressed.  The  Singhalese  literature,  which  is 
not  very  extensive,  comprises  several  original 
poems  of  some  merit,  and  an  extensive  and  in¬ 
teresting  series  of  native  chronicles,  together 
with  a  considerable  body  of  devotional  works 
and  other  religious  writings.  The  oldest  Sin¬ 
ghalese  document  extant  is  a  glossary  to  the 
commentary  on  the  <Dhammapada)  (10th  cen¬ 
tury).  The  language  also  contains  histories  and 
grammars.  The  sacred  books  of  the  Singhalese, 
originally  written  in  Pali,  and  which  have  been 
translated  into  the  popular  tongue  form  a  con¬ 
siderable  body  of  literature  which  is  widely  read 
and  distributed  over  most  of  the  island.  Con¬ 
sult  Alwiz,  ( Singhalese  Hand-Book  in  Roman 
Characters }  (Colombo  1880)  ;  Carter,  ‘English- 
Singhalese  Dictionary*  (Colombo  1891); 
Clough,  Singhalese- English  Dictionary*  (Co¬ 
lombo  1890)  ;  Geiger,  (Literatur  und  Sprache 
der  Singhalese^  (Strassburg  1901)  ;  Gunase- 
kara,  < Comprehensive  Grammar  of  the  Sin¬ 
ghalese  Language*  (Colombo  1891). 

SINGHARA  NUT,  the  fruit  of  a  floating 
aquatic  plant  Trapa  bispinosa.  The  nut  is  large, 
about  three-quarters  of  an  inch  thick,  having 
normally  four  spines,  two  of  which  are  often 
absent.  It  has  a  sweet  starchy  kernel,  which  is 
a  staple  food  of  the  natives  of  Cashmere. 

SINGING.  See  Voice  and  Voice  Culture. 

SINGLE  STANDARD.  See  Bimetal¬ 
lism. 

SINGLETAX,  The,  is  a  name  for  the  so¬ 
cial  reform  which  Henry  George  proposed  in 
( Progress  and  Poverty. *  This  book  was  first 
published  in  1879,  but  the  social  reform  it  pro¬ 
poses  had  been  foreshadowed  by  its  author  in 
his  monograph,  (Our  Land  and  Land  Policy,* 
published  in  1871.  He  had  discussed  it,  also,  in 
newspaper  editorials  and  magazine  articles,  and 
had  subjected  it  to  criticism  through  extensive 
personal  correspondence.  Having  satisfied 
himself  of  the  economic  and  moral  soundness 
and  the  political  feasibility  of  the  reform,  he 
devoted  his  life,  from  the  beginning  of  his  task 
of  writing  (Progress  and  Poverty*  in  1877 
until  his  death  in  1897,  to  popularizing  it  and 
to  promoting  political  action  in  furtherance  of 
its  legislative  adoption.  In  the  course  of  this 
agitation  he  wrote  several  additional  books  only 
less  famous  than  ( Progress  and  Poverty,* 
among  them  being  ( Social  Problems, *  Pro¬ 
tection  or  Free  Traded  an  open  letter  to  Pope 
Leo  XIII  on  (The  Condition  of  Labor,*  (A 
Perplexed  Philosopher1*  (a  criticism  of  Her¬ 
bert  Spencer  in  certain  respects),  and  a  pos¬ 
thumously  published  incomplete  treatise,  (The 
Science  of  Political  Economy. )  In  addition  he 
carried  his  agitational  work  to  the  lecture  plat¬ 
form,  making  two  tours  of  Great  Britain  and 


Ireland,  one  of  Australasia,  and  several  through 
the  United  States  and  Canada.  As  an  editor 
he  advocated  the  reform  first  in  the  San  Fran¬ 
cisco  Post  (a  daily  newspaper)  and  later  in 
the  New  York  Standard  (a  weekly),  both 
under  his  own  proprietorship ;  and  as  a  maga¬ 
zine  contributor  he  discussed  it  in  the  Popular 
Science  Monthly,  the  North  American  Review , 
the  Century  Magazine,  the  Arena,  and  period¬ 
icals  of  similar  character  in  the  United  States 
and  abroad.  His  political  activities  —  includ¬ 
ing  two  gigantic  campaigns  for  mayor  of  New 
York  (1886  and  1897),  in  the  latter  of  which 
he  suddenly  died  a  few  days  before  the  elec¬ 
tion,  were  inspired  and  rigidly  governed,  like 
his  authorship  and  his  editorial  work  and  lec¬ 
turing,  by  his  devotion  to  the  Singletax. 

Coming  first  into  use  .  in  1888,  this  name  is 
the*  one  now  best  known  in  the  United  States, 
Canada  and  Australasia.  It  had  currency  in 
Great  Britain  for  a  time,  but  the  more  familiar 
term  there  has  for  several  years  been  ^taxation 
of  land  values.®  In  Germany  the  current  name 
is  ((Bodenreform.®  Numerous  other  designa¬ 
tions  have  been  used;  Hand  restoration,®  <(anti- 
poverty,®  (<free  soil,®  Hand  and  labor,®  etc. 
None  of  them  all,  however,  is  satisfactorily  de¬ 
scriptive.  Although  the  reform  they  designate 
involves  alterations  in  the  prevailing  systems  of 
land  tenure,  it  is  more  than  a  land-tenure  re¬ 
form;  while  it  would  begin  (partly  for 
strategic  reasons)  with  land-value  taxation, 
and  notwithstanding  that  (for  more  substantial 
reasons)  this  method  may  be  advocated  as  a 
permanency,  yet  the  reform  itself  has  no  fiscal 
limitations;  whereas  the  tax  proposed  would 
be  a  single  tax,  the  essential  character  of  the 
reform  is  neither  the  tax  nor  its  singleness; 
and  although  the  reform  aims  at  abolition  of 
involuntary  poverty  and  of  exploitation  of 
labor,  its  fiscal  method  for  attaining  these  ends 
is  one  of  its  characteristics.  To  understand  the 
Singletax,  therefore,  recourse  to  verbal  defini¬ 
tions  of  its  names  will  not  do.  Its  essential 
principles  and  its  distinctive  method  for  their 
realization  in  public  policy  and  law,  must  be 
taken  into  account  and  considered  together. 

The  primary  social-utility  principle  of  the 
Singletax,  as  formulated  by  Henry  George,  is 
(( association  in  equality .®  This  is  referred  to 
as  the  natural  law  of  progress.  Without  asso¬ 
ciation  progress  would  be  impossible;  without 
equality  of  opportunity  to  live  and  to  earn,  the 
progress  which  association  produces  reacts  in¬ 
juriously  upon  itself  and  engenders  poverty  as 
a  social  phenomenon. 

The  secondary  social-utility  principle  of  the 
Singletax  proceeds  logically  from  its  primary 
one.  Equality  of  opportunity  to  live  and  to 
earn  being  inconsistent  with  monopoly  of  nat¬ 
ural  resources,  equal  rights  to  natural  resources 
(which  are  comprehended  in  the  economic  tech¬ 
nical  term  Hand®)  is  an  unescapable  condition 
of  social  progress  without  social  poverty.  It 
is  also  imperative  as  a  condition  of  the  social 
morality  that  is  implied  by  such  phrases  >  as 
Hhe  brotherhood  of  man,®  and  which,  finding 
religious  expression  in  the  Golden  Rule  of 
Christian  teaching  and  <( the  Second  Great  Com¬ 
mandment®  of  Christian  and  Jewish  teaching 
alike,  gets  political  expression  through  the  hu¬ 
man  equality  clauses  of  the  American  Declara¬ 
tion  of  Independence. 


36 


SINGLETAX 


Inasmuch,  then,  as  the  requirements  of 
social  morality  and  social  utility  coincide  in  this 
respect,  the  broad  basic  principle  of  the  Single¬ 
tax  is  a  co-ordination  of  social  utility  and  social 
morality  principles.  It  demands  equal  rights  to 
land. 

But  the  basic  principle  of  the  Singletax  is 
not  necessarily  inconsistent  with  individual 
titles  to  land.  Whatever  is  socially  useful  in 
a  public  policy  that  recognizes  individual  titles 
may  be  harmonized  in  practice  with  the  princi¬ 
ple  of  equal  rights.  Any  community  could 
harmonize  the  two  for  itself,  by  socializing  the 
land  values  within  its  jurisdiction.  Instead  of 
attaching  equality  of  rights  to  the  land  directly, 
it  could  do  so  indirectly  by  socializing  such  of 
the  profits  of  the  whole  area  as  are  fairly  at¬ 
tributable  to  its  superior  natural  qualities  and 
locational  advantages.  Nor  would  this  -be  a 
difficult  matter.  Separation  of  the  profits  of 
mere  ownership  of  natural  opportunities  from 
the  profits  of  their  use  is  practicable  by  refer¬ 
ence  to  the  principle  of  Ricardo’s  law  of  eco¬ 
nomic  rent.  This  law  affords  an  approximately 
accurate  and  substantially  fair  measure  of  the 
difference  between  the  incomes  that  land  users 
earn,  whether  they  are  landowners  or  not,  and 
incomes  or  other  financial  benefits  from  mere 
ownership.  For  it  measures  with  reasonable 
accuracy  the  varying  financial  advantages  of 
natural  resources  through  every  gradation, 
from  the  zero  value  of  superabundant  fertile 
land  at  social  frontiers  to  the  fabulous  values 
of  rich  mineral  deposits  easily  accessible  to  mar¬ 
kets  and  the  choicest  sites  for  business  oper¬ 
ations  in  a  metropolitan  city.  These  financial 
advantages,  whether  estimated  as  annual  values 
ior  as  capital  values,  are  <(land  values®  in  Sin¬ 
gletax  terminology.  To  socialize  land  values 
is,  therefore,  the  Singletax  method  of  securing 
equality  of  rights  to  land  without  abolishing 
any  of  the  socially  useful  attributes  of  private 
titles. 

Nor  need  the  reform  be  made  abruptly,  or 
through  novel  modes  of  land  administration, 
so  as  to  shock  a  socially  useful  conservatism 
or  any  reasonable  sense  of  social  prudence.  It 
can  be  established  by  a  deviation  from  present 
fiscal  principles  and  policies,  with  hardly  any 
alteration  of  present  fiscal  methods.  This  is 
the  point  at  which  taxation  principles  and  poli¬ 
cies  enter  into  the  Singeltax.  Though  consid¬ 
ered  as  a  fiscal  reform  alone,  the  change  pro¬ 
posed  would  be  in  the  direction  of  simplicity 
and  greater  fairness.  It  consists  in  so  modify¬ 
ing  real  estate  taxation  as  to  exempt  improve¬ 
ments,  leaving  land  values  to  'bear  the  burden. 
This  modification  would  not  of  itself  socialize 
all  land  values,  the  entire  amount  of  real  estate 
taxation  being  less  annually  than  annual  land 
values;  but  besides  socializing  more  land  val¬ 
ues  than  are  socialized  now,  it  would  discour¬ 
age  monopoly  of  idle  land  by  increasing  the 
taxation  expense  of  keeging  it  idle.  And  it 
would  encourage  the  improving  of  land  by  les¬ 
sening  taxation  expenses  of  improvement  and 
maintenance.  It  would,  therefore,  tend  toward 
the  social  aims  of  the  Singletax.  This  tend¬ 
ency  would  be  accelerated  if  all  personal  taxes 
for  revenue  were  abolished.  Taxes  for  police 
regulation  are  not  within  the  purview  of  the 
Singletax,  though  objectionable  as  being  the 
most  unfair  and  least  effective  of  regulation 
methods.  But  with  land  values  as  the  sole 


source  of  public  revenues,  industrial  activity 
would  be  doubly  stimulated :  first,  by  freedom 
from  tax  burdens*  second,  by  the  lowering  of 
capitalized  values  of  natural  resources  through 
market  gluts  of  idle  land  taxed  out  of  useless 
and  obstructive  ownership.  The  second  of 
those  causes  of  industrial  stimulation  would  be 
progressively  intensified  by  the  forcing  upon  the 
real  estate  market  of  still  more  and  better  idle 
land,  consequent  upon  the  necessity,  in  order  to 
derive  public  revenues  exclusively  from  land 
values  on  a  falling  market,  of  increasing  the 
rates  of  taxation  on  capitalized  land  values. 
This  action  and  reaction  —  lowering  of  capital¬ 
ized  values  of  land  by  market  gluts  of  idle 
land,  and  consequent  raising  of  tax  rates  — 
might  result  in  drawing  approximately  all  land 
values  into  public  treasuries.  In  that  event  and 
so  long  as  the  condition  continued,  land  values 
would  be  wholly  socialized.  If,  however,  any 
considerable  amount  remained  continuously  un¬ 
socialized,  extensions  of  public  functions  and 
further  improvements  in  public  service  could 
be  made  at  the  expense  of  land  values  until 
their  socialization  was  approximately  and  per¬ 
manently  complete.  To  abolish  all  taxes  save 
upon  land  values  (in  itself  a  beneficial  tax  re¬ 
form)  is,  therefore,  the  method  iof  the  Single¬ 
tax  for  securing  all  its  social  objects. 

To  summarize  in  inverse  order  of  statement, 
the  singletax  is  a  proposal  to  (1)  abolish  all 
taxation  save  upon  land  values,  for  the  pur¬ 
pose  (a)  of  improving  taxation  in  the  direc¬ 
tion  of  simplicity  and  fairness  and  in  the  in¬ 
terest  of  industry,  by  (b)  exempting  produc¬ 
tion  from  taxation,  and  (c)  promoting  tenden¬ 
cies  toward  socialization  of  land  values ;  its 
purpose  in  aiming  to  (2)  socialize  land  values 
being  to  secure  (3)  equal  rights  to  land  in  har¬ 
mony  with  individual  possession,  and  thereby 
to  establish  (4)  equality  of  opportunity  to  live 
and  to  earn,  impossible  under  land  monopoly 
but  an  unescapable  condition  of  progress  with¬ 
out  poverty  under  the  law  of  (5)  association 
in  equality,  which  is  a  natural  law  of  (a) 
social  utility  and  (b)  social  morality. 

Objections  to  the  Singletax  are  too  numer¬ 
ous  for  complete  consideration  here.  Some  are 
frivolous,  some  are  disingenuous,  some  proceed 
from  misapprehension;  but  some  are  sincere, 
important  and  at  least  apparently  reasonable. 
Most  professorial  economists  are  counted 
among  objectors,  and  the  economic  atmosphere 
of  the.  universities  seems  to  be  hostile.  Yet  the 
objections  lack  both  system  and  comprehensive¬ 
ness.  Most  comprehensive  of  all,  perhaps,  are 
those  of  Walker’s  (Land  and  Its  Rent,*  a  book 
which  had  vogue  for  a  time  but  is  now  obso¬ 
lete.  It  has  been  succeeded  in  university  cir¬ 
cles  by  a  chapter  on  «The  Single  Tax®  in  Selig- 
man’s  (Essays  on  Taxation.*  This  chapter, 
which  is  limited  to  the  subject  in  its  fiscal  as¬ 
pects,  is  refuted  in  chapter  XIV  of  Shearman’s 
(Natural  Taxation.* 

Following  is  a  summary  of  current  objec¬ 
tions  and  answers :  (1)  Objection:  The  Single¬ 
tax  would  take  private  property  for  public *use 
without  compensation.  Answer:  As  land 
value  is  attributable  not  to  individual  industry 
but  to  social  progress,  and  attaches  not  to  in¬ 
dustrial.  products,  but  to  natural  resources,  it 
is  in.  fairness  social,  property,  for  which  reason 
the  just  objection  is  not  to  taking  land  value 
for  public  use  without  compensation  to  land- 
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owners,  but  to  allowing  its  continued  appro¬ 
priation  by  .  landowners  without  compensation 
to  the  public.  (2)  Obj.:  The  fiscal  principle 
upon  which  the  Singletax  rests,  that  of  taxation 
in  proportion  to  individual  benefits  derived  from 
government,  is  false,  sound  fiscal  principles  re¬ 
quiring  taxation  in  proportion  to  each  taxpayer’s 
ability  to  pay.  Ans.:  (a)  Taxation  in  proportion 
to  ability  to  pay  is  a  principle  of  arbitrary 
tribute-levying;  (b)  the  sound  fiscal  prin¬ 
ciple  under  democratic  government  is  in 
proportion  to  governmental  benefits.  (3)  Obj.: 
Taxation  in  proportion  to  governmental  bene¬ 
fits  is  impracticable,  the  benefits  being  too 
multifarious  and  subtle  for  financial  measure¬ 
ment.  Ans.:  (a)  As  land  values  financially 
reflect  all  governmental  benefits,  taxation  of 
land  values  is  in  proportion  to  benefits ;  (b)  it 
is,  at  any  rate,  in  proportion  to  financial  bene¬ 
fits,  which  is  the  crux  of  the  matter.  (4) 
Obj.:  The  tax  would  be  shifted  from  land- 
owner  to  tenant  in  higher  rent.  Ans.:  This 
is  (a)  unthinkable  with  reference  to  unimproved 
land,  and  (b)  since  unimproved  land  would 
glut  the  market  under  pressure  of  burdensome 
taxation,  all  land  would  tend  downward  in 
market  value.  (5)  Obj.:  Unimproved  build¬ 
ing  sites  do  not  need  the  governmental  pro¬ 
tection  that  police  and  fire  systems  provide 
and  which  buildings  do  need;  therefore,  upon 
the  principle  of  taxation  according  to  benefits, 
building  sites  rather  than  buildings  should  be 
exempt  from  taxation  for  police  and  fire  pro¬ 
tection.  Ans.:  As  the  value  of  building  sites 
is  higher  with  police  and  fire  protection  than 
without,  and  the  value  of  buildings  is  no 
higher  (probably  lower  from  the  greater  com¬ 
petition  in  building),  it  is  building  sites,  not 
buildings,  that  are  benefited  financially  by  fire 
and  police  protection,  and  which,  therefore, 
should  bear  the  financial  burden.  (6)  Obj.: 
The  Singletax  would  produce  public  revenues 
in  excess  of  public  needs.  Ans.:  Probably 
not,  if  schools,  highways  and  other  public 
necessaries  and  conveniences  were  adequately 
provided  and  properly  maintained.  (7)  Obj.: 
The  Singletax  would  lack  elasticity  an'd  there¬ 
fore  be  unadaptable  to  balanced  budgets.  Ans: 
(a)  This  possibility  of  disadvantage  would  be 
outweighed  by  manifest  advantages;  (b)  it 
might  be  obviated  by  estimating  public  expendi¬ 
tures  after  instead  of  prior  to  collection  of  the 
public  revenues  out  of  which  they  are  paid; 

(c)  estimates  of  aggregate  land  values  for  a 
fiscal  year  in  advance  of  expenditures  are  as 
trustworthy  for  budget  purposes  as  estimates 
of  any  other  taxable  values  or  of  all  together; 

(d)  some  Canadian  municipalities  have  for  sev¬ 
eral  years  balanced  their  budgets  under  a  policy 
of  land  value  taxation  alone,  and  with  apparent 
satisfaction  for  they  have  been  legally  at  lib¬ 
erty  to  abandon  the  policy  at  the  beginning  of 
every  fiscal  year;  (e)  the  problem  of  balanced 
budgets  is  the  same  with  governments  as  with 
individuals,  namely,  to  balance  expenditures 
and  savings  in  normal  circumstances.  against 
normal  incomes  (in  emergencies  anticipating 
future  income  by  drafts  upon  savings  and  by 
temporary  borrowing),  and  as  land  values  are 
essentially  social  property  and  therefore  the 
normal  income  of  governments,  expenditures 
in  government  budgets  should  balance  against 
land  values.  (8)  Obj.:  The  Singletax  would 
yield  insufficient  local  revenues  for  the  local 


needs  of  poor  communities.  Ans.:  (a)  The 
land  values  of  every  community  are  sufficient 
for  strictly  loc^l  needs ;  (b)  the  maintenance 
of  local  schools,  highways,  etc.,  are  not  prop¬ 
erly  local  expenses,  these  services  being  neces¬ 
sary  to  maintain  the  standards  of  State  and 
national  life  as  a  whole.  (9)  Obj.:  The  Single¬ 
tax  would  exempt  investors  in  labor  products 
while  taxing  investors  in  land  values,  though 
both  investments  increased  in  value.  Ans.: 
The  latter  would  be  taxed  because  their  in¬ 
vestments  are  in  values  that  are  produced, 
maintained  and  increased  by  the  community 
and  which  attach  to  the  site  of  the  community, 
a  common  heritage  the  title  to  which  investors 
hold  as  a  government  privilege;  whereas  the 
investments  of  the  former  are  in  products  of 
industry  the  title  to  which  investors  hold  from 
the  producers..  (10)  Obj.:  All  values  are  pro¬ 
duced,  maintained  and  increased  by  the  com¬ 
munity.  Ans.:  The  statement  is  not  tenable;  but 
irrespective  of  that,  the  values  of  labor  products 
attach  to  objects  of  individual  production, 
whereas  land  values  attach  to  the  natural  re¬ 
sources  and  sites  of  production  and  of  life. 
(11)  Obj.:  Labor  products  are.  no  longer  ob¬ 
jects  of  individual  production,  individuals  be¬ 
ing  unable  alone  to  produce  anything  in  our 
highly  specialized  industries.  Ans.:  This  ob¬ 
jection  springs  out  of  confusion  of  thought, 
specialized  and  individual  industry  not  being 
essentially  different,  since  every  specialist  con¬ 
tributes  his  labor  individually  so  that  though 
millions  co-operate  to  produce,  for  instance  a 
house,  each  individual  is  a  housebuilder  to  the 
extent  of  his  specialized  contribution  to  the 
result.  (12)  Obj.:  The  Singletax  would  be 
class  taxation.  Ans.:  (a)  To  take  by  taxa¬ 
tion  for  public  revenues  property  that  is  legally 
owned  by  one  class  but  which  morally  belongs 
to  all,  would  not  be  class  taxation  but  common 
taxation ;  (b)  it  is  exemption  of  such  property, 
either  in  whole  or  in  part,  thereby  necessitating 
taxation  of  legitimate  private  property,  that  is 
class  taxation.  (13)  Obj.:  It  is  impracti¬ 
cable  to  distinguish  land  values  from  improve¬ 
ment  values.  Ans.  (a)  Not  with  reference  to 
unimproved  land;  (b)  unimproved  land  affords 
a  reasonable  basis  for  calculating  the  land  value 
of  neighboring  improved  land ;  (c)  the  land  value 
of  building  lots  is  easily  distinguishable  with 
approximate  accuracy  from  the  .value  of  their 
buildings;  (d)  the  value  of  mineral  deposits 
is  easily  distinguishable  with  approximate  ac¬ 
curacy  from  the  value  of  their  operating  plants; 

(e)  the  land  value  of  farms  is  as  a  rule  so 
low,  relatively  to  their  improvement  value,  that 
error  would  usually  be  negligible;  (f)  literal 
accuracy  of  calculation  is  no  more  vital  to  this 
fiscal  policy  than  to  any  other,  and  (g)  un¬ 
avoidable  error  would  be  less  unfair  to  tax¬ 
payers  and  less  injurious  to  the  community. 
(14)  Obj.:  The  Singletax  would  relieve  great 
moneyed  interests  by  placing  all  governmental 
expenses  upon  landowners.  Ans.:  (a)  No 
land  would  be  taxed  unless  it  were  valuable 
irrespective  of  its  improvements,  and  (b)  valu¬ 
able  land  would  be  taxed  only  in  proportion 
to  its  value  irrespective  of  its  improvements; 
(c)  as  moneyed  interests  depend  for  .wealth 
and  social  power  not  upon  money  literally 
but  upon  titles  to  mineral  deposits,  natural 
forests,  highways,  public  utilities,  building  sites, 
water  powers,  extensive  areas  of  farming  and 
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grazing  land  and  other  legal  privileges  most 
of  which  are  land  monopolies,  they  would  be 
more  heavily  taxed  than  they  are  now,  while 
•(d)  landowners  who  are  also  land  users 
(working  farmers,  for  instance)  would  be 
taxed  less  heavily  than  now.  (15)  Obj.:  The 
Singletax  would  not  benefit  wage-earners. 
Ans.:  (a)  By  making  the  holding  of  land  out 
of  use  unprofitable  and  the  use  of  land  profit¬ 
able  the  Singletax  would  stimulate  demand  for 
wage-earners,  thereby  promoting  a  tendency 
to  steady  employment  at  increasing  wages,  and 
(b)  by  discouraging  monopoly  of  idle  land 
it  would  tend  to  make  such  land  common, 
thereby  expanding  and  maintaining  opportuni¬ 
ties  for  profitable  self-employment.  (16)  Obj.: 
To  take  all  land  values  for  public  revenue, 
whether  by  taxation  or  otherwise,  would,  be 
unjust  and  justice  is  the  prime  consideration. 
Ans.:  (a)  The  Singletax  stands  or  falls  by  the 
test  of  justice;  (b)  as  land  is  a  common  herit¬ 
age  which  cannot  be  continuously  monopolized 
without  continuous  injustice  to  the  landless, 
irrevocable  titles  to  land  are  indefensible;  (c) 
as  any  private  titles  to  land  are  defensible  only 
upon  the  ground  that  social  utility  requires  pri¬ 
vate  possession,  land  titles  are  in  the  nature  of 
public  trusts  which  are  violated  when  possess¬ 
ors  interfere  with  the  best  use  of  the  lands 
they  so  possess;  (d)  such  possessors  are  there¬ 
fore  in  justice  estopped  from  objecting  to  land 
value  taxes  that  would  encourage  best  use; 
(e)  as  land  values  are  in  the  nature  of  com¬ 
munity  earnings,  private  ownership  of  land 
values  cannot  in  justice  be  granted  in  per¬ 
petuity;  (f)  as  private  title  to  land  and  private 
ownership  of  land  values  are  dependent  upon 
arbitrary  governmental  grants  and  not  upon 
moral  sanctions,  these  grants  are  in  justice  sub¬ 
ject  at  all  times  to  revocation,  revision  or  ex¬ 
clusive  taxation;  (g)  as  it  is  both  impolitic  and 
unjust  for  governments  to  tie  up  their  fiscal 
powers  in  perpetuity,  land  titles  are  at  all ' 
times  subject,  both  as  matter  of  public  policy 
and  as  matter  of  social  justice,  to  taxation  in 
governmental  discretion;  (h)  to  assert  that 
land  grants  cannot  justly  be  revised,  revoked  or 
taxed  by  general  rule  without  compensating 
grantees  or  their  successors,  is  in  effect  to  as¬ 
sert  that  it  cannot  justly  be  done  at  all,  for 
just  rights  to  compensation  rest  necessarily 
upon  just  rights  to  that  for  which  the  compen¬ 
sation  is  exacted. 

Fiscal  measures  tending  toward  the  Single¬ 
tax  have  been  adopted  for  local  purposes  in 
several  countries,  beginning  with  New  Zealand. 
This  instance  dates  back  to  a  period  just  before 
the  publication  of  Henry  George’s  ( Progress 
and  Poverty*  but  several  years  after  the  publi¬ 
cation  of  his  (Our  Land  and  Land  Policy. > 
It  came  about  under  the  leadership  of  Sir 
George  Grey,  who  subsequently  declared  himself 
to  be  in  full  sympathy  with  ( Progress  and 
Poverty.*  As  with  nearly  all  the  instances  that 
have  followed  it,  the  New  Zealand  reform  was 
not  called  the  Singletax  nor  adopted  as  what 
would  now  be  so  known.  But  it  involved  the 
same  principle  and  in  degree  the  same  socializing 
purpose.  This  may  be  said  also  of  the  land- 
value  fiscal  system  which  has  been  adopted  for 
local  revenue  purposes  by  municipality  after 
municipality  in  New  Zealand  since  1896  until 
they  aggregate  nearly  a  hundred,  including 
Wellington  and  Christchurch.  It  may  be  said 


also  of  the  municipal  systems  of  Australia,  in 
which  taxation  for  local  revenues  varies  from 
rising  percentages  on  land  values  to  land  values 
exclusively.  In  the  German  colony  at  Kiao- 
Chou,  China,  a  system  of  public  revenues  from 
land  values  exclusively  was  adopted  in  1899. 
Though  crude  and  complex  in  comparison  with 
the  Singletax,  this  system  accords  with  Single¬ 
tax  principles  both  fiscal  and  social.  It  is  sup¬ 
posed  to  have  suggested  the  <(unearned 
increment®  taxes  of  Germany  and  the  preceding 
local  systems  of  land  value  taxation  in  German 
municipalities  that  originated  in  1893,  both  of 
which,  also  crude  and  complex  in  comparison 
with  the  Singletax,  have  Singletax  tendencies 
and  somewhat  of  the  Singletax  motive.  Al¬ 
though  the  British  measures  of  1909  for  land 
value  taxation  were  not  Singletax  measures  dis¬ 
tinctively,  nor  at  all  except  in  minor  degree, 
they  were  supported  by  Singletax  organizations 
and  were  denounced  as  Singletax  measures  by 
the  opposition.  Some  of  the  municipalities  of 
Canada  have  made  pronounced  advances  toward 
the  Singletax  as  a  fiscal  reform,  Vancouver  tak¬ 
ing  the  lead  in  1905.  Although  these  advances 
were  not  made  in  the  Singletax  name,  they  were 
promoted  by  Singletax  agitation ;  and  while  the 
tax  limits  are  too  low  to  effect  the  socializing 
purposes  of  the  Singletax,  its  fiscal  desirability 
seems  to  have  been  demonstrated  by  the  fact 
that  the  municipalities,  being  free  to  abandon 
the  system  with  every  recurring  fiscal  year, 
nevertheless  readopt  it  annually.  In  the  Scan¬ 
dinavian  countries  influential  agitations  toward 
the  Singletax  have  been  reported,  notably  in 
Denmark  where  a  general  small  farmers’  move¬ 
ment,  the  ^Cottagers,®  has  promoted  a  strong, 
favorable  policy.  In  South  America,  especially 
in  Argentina,  the  singletax  appears  to  have  the 
support  of  popular  governmental  influences  ;  and 
much  in  the  revolutionary  proposals  in  Mexico 
indicates  a  drift  toward  Singletax  ideals  there. 

<(Local  option®  or  ((home  rule®  in  taxation 
—  such  as  is  freely  allowed  to  Canadian  and 
Australasian  municipalities,  and  less  freely  in 
Germany  —  has  been  a  favorite  method  of  Sin¬ 
gletax,  agitation  in  the  United  States  since  1889, 
when  it  was  proposed  by  Thomas  G.  Shearman 
and  approved  by  Henry  George.  The  earliest 
efforts  in  its  behalf  were  made  in  the  New 
York  legislature  in  the  early  90’s  but  without 
success.  Among  more  recent  efforts  two  unsuc¬ 
cessful  referendum  campaigns  in  California 
(1912  and  1914)  are  notable.  The  issue  of  each 
was  ((home  rule®  in  municipal  taxation,  but  the 
controversy  turned  upon  the  Singletax  because 
it  was  popularly  understood  that  if  <(home  rule® 
were  granted  it  would  be  followed  by  Singletax 
agitations  for  local  revenue  purposes.  The 
favorable  vote  was  large  on  both  occasions  and 
larger  on  the  second  than  on  the  first.  Oregon 
established  <(home  rule®  in  county  taxation  by 
referendum  in  1910,  the  popular  issue  being 
Singletax;  but  at  the  election  of  1912  a  Single¬ 
tax  referendum  for  the  State  was  defeated,  and 
the  ((home  rule®  measure  adopted  two  years 
earlier  was  repealed  before  it  had  gone  into 
practical  operation.  At  the  same  election  Single¬ 
tax  proposals  under  the  <(home  rule®  provision 
of  1910  were  defeated  in  three  counties  —  Clack¬ 
amas,  Coos  and  Multnomah.  Colorado,  where 
a  county  (<home  rule®  amendment  to  the  con¬ 
stitution  was  defeated  in  1902,  has  since  estab- 
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lished  a  <(home  rule®  system  under  which  four 
municipal  referendums  have  come  off  —  one  in 
Denver,  one  in  Colorado  Springs  and  two  in 
Pueblo.  In  Denver  and  Colorado  Springs  Sin¬ 
gletax  measures  were  defeated ;  in  Pueblo  one 
was  carried  in  1913  but  repealed  in  1914  before 
it  had  gone  into  practical  operation.  As  early 
as  1895-96  the  question  was  raised  before  the 
people  of  Delaware  on  a  Singletax'  amendment 
to  the  constitution,  but  was  defeated  after  an 
exciting  campaign.  The  people  of  Missouri 
voted  in  1912  on  constitutional  amendments  es¬ 
tablishing  the  Singletax  by  stages  over  a  period 
of  several  years,  and  defeated  them  by  an 
enormous  majority,  the  favorable  vote  being 
86,647  in  a  total  of  594,784  throughout  the 
State,  and  47,583  in  a  total  of  112,408  in  the 
city  of  Saint  Louis.  Singletax  referendums  in 
Everett,  State  of  Washington,  have  resulted  fa¬ 
vorably,  but  are  as  yet  ineffective  under  con¬ 
stitutional  objections.  Tax  Commissioner  Pas- 
toriza  of  Houston  (Texas)  made  Singletax 
innovations  by  common  local  consent,  as  matter 
of  arbitrary  administration;  and  for  fiscal  pur¬ 
poses  the  system  is  to  some  extent  in  adminis¬ 
trative  operation  in  the  State  irrigation  districts 
of  California.  The  earliest  distinctive  Singletax 
experiment  in  the  United  States  was  begun  at 
Hyattsville  (Md.),  a  suburb  of  Washington,  D. 
C.  Taking  advantage  of  a  State  law  permitting 
municipalities  to  attract  industrial  enterprises  by 
exempting  them  for  a  time  from  taxation, 
the  Hyattsville  council  adolpted  the  Singletax  for 
local  revenue  purposes  in  1892,  but  its  action 
was  abrogated  by  the  State  courts  in  1893  as 
unconstitutional.  Not  long  after  the  Hyatts¬ 
ville  experiment  a  Singletax  colony,  or  enclave, 
to  be  located  in  Alabama  on  Mobile  Bay,  was 
organized  in  Iowa.  Out  of  its  land  values  this 
enclave,  known  as  Fairhope,  has  for  nearly  25 
years  maintained  .  itself  and  paid  the  general 
taxes  levied  upon  its  inhabitants.  It  is  man¬ 
aged  more  in  accordance  with  land  nationaliza¬ 
tion  than  Singletax  methods,  but  the  principles 
and  purposes  of  land  nationalization  and  the 
Singletax  are  essentially  the  same.  Another 
enclave,  Arden,  was  established  in  Delaware  in 
1900.  Since  that  time  a  third  enclave,  Halidon, 
has  been  located  in  Maine,  and  a  fourth, 
Tahanto,  in  Massachusetts.  There  is  also  a 
fifth,  Free  Acres,  in  New  Jersey.  Under  a 
((seGond  class  cities®  law  of  Pennsylvania 
the  Singletax  has  in  limited  degree  been  in 
operation  in  Pittsburgh  and  Scranton  (the 
Pennsylvania  cities  of  the  <(second  class®) 
since  1912.  Pursuant  to  this  law,  land  is  as¬ 
sessed  for  taxation  at  full  value,  while  improve¬ 
ments  are  assessed  at  a  descending  ratio  of 
their  value,  with  the  view  of  ultimately  taxing 
improvement  values  only  half  as  much  as  land 
values.  A  formidable  movement  for  a  similar 
local  revenue  law  for  the  city  of  New  York 
has  been  held  in  legislative  check  by  .opposition 
to  it  as  a  Singletax  measure.  In  degree  it  is 
so,  for  if  half  the  value  of  improvements  were 
exempt,  the  whole  value  of  land  being  taxable, 
the  rest  of  the  Singletax  proposals,  even  to  the 
extent  of  socializing  all  land  values,  would,  in 
the  phrasing  of  the  Singletax  agitation,  be  <(only 
a  matter  of  keeping  on.®  The  Joseph  Fels  fund 
has  been  an  important  factor  in  the  Singletax 
movement.  Beginning  in  1909,  the  late  Joseph 
Fels  devoted  a  large  income,  in  addition  to  con¬ 


stant  personal  service,  to  Singletax  propaganda 
in  the  United  States,  Great  Britain,  Germany, 
Denmark  and  Australasia.  He  died  in  1914, 
but  his  widow,  Mary  Fels,  has  continued  the 
donations  and  given  her  own  personal  services 
in  place  of  his.  In  Great  Britain  the  Fels  con¬ 
tributions  are  administered  through  the  United 
Committees  for  the  Taxation  of  Land  Values; 
in  the  United  States  through  the  Joseph  Fels 
Fund  Commission,  the  work  of  which  is  of 
national  scope  and  fame. 

For  obvious  reasons  no  attempt  has  been 
made  to  bring  this  historical  outline  down  to 
a  later  date  than  about  the  beginning  of  the 
World  War. 

Bibliography. —  Besides  the  Singletax  books 
noted  above,  reference  may  be  had  to  Post’s 
(The  Taxation  of  Land  Values)  for  an  ana¬ 
lytical  presentation  of  the  subject  with  illustrative 
diagrams  and  answers  to  typical  questions ;  to 
Fillebrown’s  (A  B  C  of  Taxation)  for  a  con¬ 
servatively  favorable  view;  to  Carver’s  ( Essays 
in  Social  Justice)  and  Hayes’s  ( Introduction  to 
the  Study  of  Sociology,*  for  moderate  criticisms 
along  with  partial  approval;  to  Nearing’s 
<Income)  for  a  sympathetic  consideration  of  in¬ 
timately  related  economic  and  social  phenom¬ 
ena;  to  Trowbridge’s  <Bisocialism)  for  a  tech¬ 
nical  exposition;  and  to  Mathew’s  (Taxation 
and  the  Distribution  of  Wealth,*  Mallock’s 
( Property  and  Progress1*  (for  uncompromising 
opposition),  Thackeray’s  (The  Land  and  the 
Community*  (historical),  Dove’s  (The  Theory 
of  Human  Progression,*  Hirsch’s  (Land  Values 
Taxation  in  Practice*  (a  comprehensive  resume 
to  1908)  ;  Hirsch’s  ( Democracy  versus  Social¬ 
ism*  (a  scholarly  contrast  of  Socialism  and  the 
Singletax)  ;  Hurd’s  ( Principles  of  City  Land 
Values,*  Post  and  Leubuscher’s  (George- 
Hewitt  Campaign*  (includes  controversial  cor¬ 
respondence  on  the  Singletax  between  Henry 
George  and  Abram  S.  Hewitt)  ;  Henry  George, 
Jr’s.  (The  Life  of  Henry  George* ;  American 
Social  Science  Association’s  report  of  <(The 
Singletax  Discussion®  at  its  meeting  at  Sara¬ 
toga  in  1890,  and  Henry  George’s  ( Property  in 
Land*  (a  controversy  with  the  Duke  of 
Argyle),  and  (The  Land  Question*  (.originally 
written  with  special  reference  to  land  tenures 
in  Ireland).  Young’s  ( History  of  the  Single 
Tax  Movement  in  the  United  States*  is  a  com¬ 
prehensive  and  in  all  important  respects  a  trust¬ 
worthy  narrative,  and  Miller’s  ( Single  Tax 
Year  Book*  describes  the  progress  of  the  move¬ 
ment  extensively  and  in  much  detail  from  its 
beginnings  in  different  parts  of  the  world 
until  about  the  opening  of  the  World  War. 

Louis  F.  Post. 

.SINGLETON,  Esther,  American  author: 
b.  Baltimore,  Md.,  19th  century.  She  lived  in 
New  York  after  1887  and  was  for  several  years 
engaged  in  encyclopedia  work.  She  later  be¬ 
came  known  as  a  writer  on  a  wide  variety  of 
topics,  including  music,  art,  literature  and  his¬ 
tory.  Author  of  (A  Guide  to  the  Opera* 
(1899,  1909)  ;  (The  Furniture  of  Our  Fore¬ 
fathers*  (2  vols.,  1900)  ;  (Famous  Paintings* 
(1902)  ;  (Social  New  York  Under  the  Georges* 
(1902)  ;  (Great  Events  of  the  World’s  History* 
(5  vols.,  1903);  (Venice*  (1905)  ;  (Dutch  and 
Flemish  Furniture*  (1907)  ;  (Turkey  and  the 
Balkan  States*  (1908)  ;  ( Famous  Cathedrals1* 
(1909)  ;  (How  to  Visit  the  Great  Picture  Gal- 
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leries)  (1911)  ;  ( Visit  to  English  Cathedrals> 
(1,912)  ;  ( American  Historic  Homes)  (1915)  ; 

( Rodin  and  His  Art>  (1918),  etc. 

SINHA,  Sir  Satyendra  Prassano,  K.  C, 
first  baron,  Indian  administrator :  b.  I860.  Born 
of  humble  native  parentage  in  a  village  of 
Bengal,  Sinha  went  to  England  in  1881  to  study 
law  at  Lincoln’s  Inn.  He  was  the  first  Indian 
to  ((take  silk,®  i.e.,  become  a  king’s  counsel,  an 
honor  hitherto  confined  to  members  of  the  bar 
practising  in  Great  Britain.  In  1909  Sinha  be¬ 
came  a  member  of  the  viceroy’s  executive 
council  and  was  the  first  Indian  to  hold  the 
.office  of  advocate-general  of  Bengal.  Together 
with  the  Indian  Maharaja  of  Bikaner  he  repre¬ 
sented  India  in  the  Imperial  War  Conference 
and  in  the  War  Cabinet,  1917-18,  and  also  at  the 
Peace  Conference  in  Paris.  On  the  formation 
of  the  new  British  ministry  in  January  1919, 
Sir  S.  P.  Sinha  was  appointed  under-secretary 
of  state  for  India  and  a  privy  councillor,  and 
raised  to  the  peerage  in  order  to  represent  the 
India  Office  in  the  House  of  Lords. 

SINIGAGLIA,  se-ne-ga'lya,  Leone,  Italian 
composer :  b.  Turin,  14  Aug.  1868.  He  studied 
under  Bolzoni  in  Turin  and  later  under 
Mandyczewsky  in  Vienna,  where  he.  received 
much  assistance  from  associating  with  musi¬ 
cians  such  as  Dvorak  and  Goldmark.  Among 
his  compositions  are  many  violin  and  violincello 
pieces,  songs  and  female  choruses;  a.  set  of 
variations  on  Schubert’s  (Haidenroslein)  for 
oboe  and  piano;  violin  concerto  in  A;  (Rapsodia 
piedmontese)  for  violin  and  ochestra;  Romance 
in  A  for  violin  and  orchestra,  etc. 

SINJIRLI,  sin-jer'le,  Syria,  a  village  in  the 
vilayet  of  Aleppo,  at  the  foot  of  Mount 
Amanus  or  Giaour  Dagh,  30  miles  north¬ 
east  of  Alexandretta,  ancient  Iskanderun,  on 
the  Mediterranean.  .  It  is  noted  as  the  site  of  an 
ancient  Hittite  city,  excavated  under  the 
auspices  of  the  German  Orient-Gesellschaft 
since  1888.  The  two  encircling  city  walls  and 
the  acropolis  with  three  lines  of  fortifications 
were  disclosed,  and  numerous  Aramaic  inscrip¬ 
tions  of  great  historical  value  were  discovered. 
One  of  the  most  important  finds,  now  in  the 
Berlin  Museum,  was  an  inscribed  stele,  or  stem 
of  an  arrow,  commemorating  the  victory  of 
Esarhaddon,  king  of  Assyria,  in  Tammuz 
(June)  670  b.c.,  over  Tirhakah,  king  of  the 
Egyptians,  who  is  represented  as  a  negro. 
Consult  Lidzbarski,  (Nordsemitische.  Epi- 
graphik)  (1898);  Muller,  The  Contemporary 
Review  (1894). 

SINK  HOLES,  depressions  due  to  solu¬ 
tion  of  an  underlying  soluble  rock  layer,  such 
as.  limestone,  gypsum  or  salt.  Sometimes  they 
are  formed  by  the  enlargement  of  a  joint  in 
limestone,  with  the  consequent  slump  of  the  over_ 
lying  soil,  forming  a  nearly  circular  funnel- 
shaped  depression  of  small  size.  Larger  sinks, 
often  with  steep  sides,  are  caused  by  the  col¬ 
lapse  of  the  roof  of  a  cave.  Sinks  several  miles 
in  diameter  and  over  a  hundred  feet  deep  are 
common  in  the  Ozark  Region  and  in  Kentucky. 
Streams  often  flow  into  sink  holes  and  disap¬ 
pear,  continuing  as  underground  rivers  and 
emerging  as  very  large  springs  at  some  lower 
point.  If  the  underground  outlet  becomes 
blocked  a  sink  often  becomes  the  site  of  a  lake. 
Such  was  the  origin  of  Alachua  Lake  in 


Florida,  a  body  of  water  over  eight  miles  long, 
on  which  steamers  at  one  time  plied.  The  out¬ 
let  finally  opened  up  again  and  the  lake  became 
drained.  Sink  holes  are  also  known  as  swallow 
holes,  and  are  not  to  be  confused  with  pot  holes 
and  kettle  holes  (qq.v.). 

.SINKING  FUND.  See  Debts,  Public; 
National  Debts  of  the  World. 

SINN  FEIN  (shin  fane,  <(ourselves®),  an 
Irish  party  founded  about  1905,  whose  policy 
may  be  described  as  at  once  the  most  extreme 
and  the  most  moderate  form  of  Nationalism. 
It  is  the  most  moderate  because  it  aims  at  uniting 
Irishmen  of  all  creeds  and  classes  on  a  common 
platform,  or  a  progressive  series  of  common 
platforms,  for  Irish  ends.  The  party,  or  move¬ 
ment  as  it  has  been  termed,  aims  at  the  encour¬ 
agement  and  support  of  the  industries  and  the 
institutions  of  Ireland,  and  the  revival  of  the 
Gaelic  tongue  as  a  medium  of  intercourse 
among  the  people  of  Ireland.  Its  policy  has 
been  summed  up  by  one  of  its  founders  as 
<(national  self-development  through  the  recogni¬ 
tion  of  the  duties  and  rights  of  citizenship  on 
the  part  of  the  individual,  and  by  the  aid  and 
support  of  all  movements  originating  from 
within  Ireland,  instinct  with  national  tradition, 
and  not  looking  outside  Ireland  for  the  accom¬ 
plishments  of  their  aims.®  Sinn  Fein  is  simply, 
then,  the  Gaelic  for  <(ourselves,®  which,  after  all, 
is  the  working  motto  of  every  government  and 
corporation  in  the  modern  world.  Trusts  and 
tariffs  are  Sinn  Fein  applied  to  the  industrial 
world.  The  workings  of  empires  and  chosen 
peoples  are  pure  Sinn  Fein.  The  Sinn  Fein 
party  regards  Ireland  as  being  of  right  a  dis¬ 
tinct  nation  and  believes  in  establishing  <(in 
Ireland’s  capital  a  national  legislature  endowed 
with  the  moral  authority  of  the  Irish  nation.® 
For  the  first  10  years  of  its  life  the  party’s 
policy  was  one  of  passive  resistance,  as  a  sub¬ 
stitute  for  physical  force,  and  this  has  meant, 
in  substance,  the  laying  of  a  boycott  on  every¬ 
thing  English;  the  economic  reorganization  of 
Ireland  by  its  own  people,  on  a  purely  Irish 
basis;  the  non-recognition  of  English-made 
laws;  and  the  non-support  of  English  institu¬ 
tions  in  Ireland.  It  says  in  effect  to  the  people 
of  Ireland:  ((Buy  Irish  goods  because  they  are 
not  English,  and,  if  you  cannot  get  Irish 
goods,  buy  French  or  German  or  American 
goods,  or  indeed  any  goods  rather  than  English. 
Do  so  as  long  as  England  refuses  to  keep  the 
terms  of  the  Renunciation  Act  of  1783,  in 
which  she  laid  it  down  /that  the  right  claimed 
by  the  people  of  Ireland  to  be  bound  only  by 
laws  enacted  by  His  Majesty  and  the  Parlia¬ 
ment  of  that  Kingdom  is  hereby  declared  to  be 
established,  and  ascertained  for  ever,  and  shall 
at  no  time  hereafter  be  questioned  or  question¬ 
able/®  Such  js  the  message  of  Sinn  Fein,  con¬ 
sidering  the  industrial  revival  as  a  political 
weapon. 

Sinn  Fein  recognizes  in  nationality  some¬ 
thing  much  more  wonderful  and  even  necessary 
than  politics..  It  holds,  however,  that  nationality 
must  have  its  political  phase  and  expression, 
and  that  no  nation  ever  yet  became  exuberantly 
itself,  exuberantly,  a  thing  of  beauty  and  use  in 
the  family  of  nations,  unless  it  was  politically 
free.  Its  aim  as  a  political  organization  is  con¬ 
sequently  the  independence  of  Ireland,  and  as 
a  means'  to  that  end  it  proposes  the  destruction 
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of  the  machinery  of .  foreign  government  in 
Ireland.  Not  that  it  is  principally  a  destruc¬ 
tive  or  war  policy.  Nationalists  are  anxious 
for  peace,  according  to  Mr.  Arthur  Griffith,  the 
political  thinker  of  genius  who  edits  Sinn  Fein, 
the  party  organ,  and  who  originated  the  Sinn 
Fein  policy  in  the  columns  of  the  United  Irish¬ 
man,  but  before  terms  of  peace  can  be  discussed, 
he  continues,  in  a  phrase  reminiscent  of  John 
Mitchel,  <(England  must  take  her  one  hand 
away  from  Ireland’s  throat,  and  her  other  hand 
out  of  Ireland’s  pocket.®  In  other  words,  let 
England  observe  the  terms  by  which  she  bound 
herself  -in  the  Renunciation  Act  of  1783,  as 
quoted  above.  Thus  far  we  have  stated  in  this 
article  what  may  be  termed  the  official  attitude 
of  Sinn  Fein  during  the  first  decade  of  its  ex¬ 
istence.  In  its  second  decade  the  movement  ap¬ 
pears  to  put  very  little  trust  in  legal  and  con¬ 
stitutional  arguments,  and  claims  Ireland’s  right 
to  be. a  separate  and  free  nation  as  a  right  given 
by  God,  without  troubling  about  its  other  as¬ 
pect  as  a  right  confirmed  by  England.  All  Sinn 
Feiners  are  agreed  to  work  on  a  common  plat¬ 
form  for  the  independence  of  Ireland,  the  mini¬ 
mum  interpretation  of  Independence  being  that 
which  is  laid  down  in  the  Constitution  of  1782 
and  the  Renunciation  Act  of  1783.  Ireland,  it 
declares,  must  no  longer  send  representatives  to 
the  British  Parliament  to  plead  to  indifferent 
ears  the  cause  of  Irish  freedom,  since  to  do  so 
is  not  only  useless  in  practice,  but  is  an  ap¬ 
parent  acquiescence  in  the  terms  of  the  Act  of 
Union.  Moreover,  it  holds  that  for  Irishmen 
to  attend  in  a  foreign  Parliament  and  to  take 
an  oath  of  allegiance  to  a  king,  who  is  no 
longer  the  head  of  a  free  Irish  constitution, 
but  a  symbol  of  foreign  conquest,  is  a  lie  and 
an  act  of  national  dishonor.  Irish  politics,  ac¬ 
cording  to  the  Sinn  Fein  ideal,  must  not  be  al¬ 
lowed  to  rest  on  a  national  falsehood,  which  in 
the  19th  century  did  so  much  to  corrupt  and 
confuse  the  political  thought  of  the  country, 
but  must  be  placed  on  the  far  securer  base  of 
truth  and  honor  and  reason.  The  movement 
stands  for  the  building  up  of  truly  Irish  indus¬ 
tries,  with  the  production  in  Ireland  of  what¬ 
ever  articles  Ireland  might  need,  and  the  stimu¬ 
lation  of  foreign  commerce;  to  this  end  Sinn 
Fein  urges  the  establishment  of  an  Irish  mer¬ 
chant  marine  and  an  Irish  consular  service  to 
encourage  foreign  trade.  _  It  advocates  also  the 
creation  of  an  Irish  civil  service,  of  Irish 
national  courts  of  law,  an  Irish  national  stock 
exchange,  Irish  national  banks,  and  the  like — 
all  these  to  be  popular  Irish  institutions,  com¬ 
pletely  independent  of  England.  It  is  one  of 
the  objects  of  Sinn  Fein  to  give  the  brains  and 
muscle  of  the  country  scope  and  happiness  in 
the  service  of  Ireland.  Sinn  Fein  thus  proposes 
to  build  up  the  Irish  nation.  It  has  set  about 
organizing  a  great  national  passive  resistance 
movement  to  oppose  the  British  government  and 
British  influence  at  every  point  of  vantage  they 
have  gained  in  the  country  —  fiscal,  educational, 
industrial,  legal,  literary,  dramatic,  artistic. 
Ireland,  it  says,  has  too  long  met  England  on 
battlefields  which  England  herself  has  chosen  — 
the  floor  of  the  House  of  Commons  and  the 
field  of  war.  Let  Ireland  now  choose  the  place 
of  battle  and  let  it  be  the  Irish  school,  the  Irish 
factory,  the  Irish  shop,  the  Irish  home,  the 
Irish  farm,  the  Irish  church,  the  Irish  theatre, 


and  Sinn  Feiners  have  no  doubt  that  a  new  and 
beautiful  individuality  will  be  added  to  the 
family  of  nations.  Prominence  has  been  given 
to  the  aims  and  professions  of  Sinn  Fein  as  a 
school  of  nationalism  with  which  the  future  will 
have  to  reckon.  It  aims  at  building  a  nation  to 
include  all  the  races  and  creeds  and  ranks  that 
inhabit  Ireland.  It  answers  the  argument  that 
Ireland  is  too  small  and  too  poor  to  be  an  in¬ 
dependent  nation  by  pointing  to  such  nations  as 
Switzerland,  Denmark,  Greece,  Sweden,  Nor¬ 
way,  Rumania  of  less  area,  population  and 
revenue. 


COUNTRY 

Denmark . 

Wurttemberg . 

Greece . 

Rumania . 

Sweden . 

Norway . 

Switzerland . 

Ireland . 


Taxation 
per  head 
$8.25 
7.13 

5.87 
5.98 
8.37 
8.11 

6. 87 
11.03 


Sinn  Fein  certainly  has  brought  intellect, 
imagination  and  constructive  ideas  into  Irish 
politics  to  a  degree  unparalleled  since  the  days 
of  the  Young  Irelanders  of  1848.  It  remains 
to  be  stated  here  that  the  Rebellion  of  April 
1916  was  not  entirely  the  work  of  the  Sinn 
Fein  party  but  the  result  of  the  continued 
preaching  of  the  Fenian  doctrines.  Up  to  1916 
Sinn  Fein  had  put  forward  only  one  candidate 
for  an  Irish  constituency  and  he  was  over¬ 
whelmingly  defeated.  The  Irish  question  was 
shelved  for  a  time  by  the  British  Cabinet.  On 
27  April  1917  Lloyd  George  proposed  an  Irish 
convention  to  settle  the  Irish  question,  promis¬ 
ing  that  if  there  developed  a  substantial  major¬ 
ity  for  Home  Rule  within  the  convention  his 
government  would  legalize  the  recommendations 
of  that  majority.  After  a  year  of  discussion  a 
plan  of  Home  Rule  was  adopted  and  agreed 
upon  by  all  but  19  Ulster  Unionists,  and  in 
April  1918  Lloyd  George  held  that  the  19  dis¬ 
senting  votes  out  of  100  showed  a  lack  of  sub¬ 
stantial  agreement  and  stated  that  Ireland’s 
case  would  thereafter  be  treated  as  a  purely 
British  question.  On  17  May  1918  Dublin 
Castle  (the  centre  of  the  English  bureaucracy 
in  Ireland)  issued  a  proclamation  declaring  the 
discovery  of  a  vast  German  plot.  Eamonn  De 
Valera,  Arthur  Griffith  and  numbers  of 
prominent  Sinn  Feiners  were  arrested  and  sent 
to  England  to  be  confined  <(during  the  King’s 
pleasure.®  When  several  days  passed  without 
either  arraignment  or  trial  of  any  of  the 
prisoners,  a  general  demand  arose  that  the 
government  disclose  some  proof  of  the  alleged 
German-Sinn  Fein  plot.  Although  the  Labor 
party,  many  Liberals  and  the  Irish  Nationalists, 
and  the  press  demanded  that  evidence  of  the 
plot  be  produced,  the  government  remained 
silent.  In  this  connection,  nothing  is  more 
significant  than  the  statement  of  Lord  Wim- 
bourne,  former  Lord-Lieutenant  of  Ireland, 
that  throughout  his  regime  he  had  discovered 
no  sign  of  the  alleged  plot  and  asserting  his 
belief  that  satisfactory  evidence  of  its  existence 
could  not  he  produced.  The  Sinn  Feiners,  men 
and  women,  were  confined  in  England  until 
March  1919  without  arraignment,  without  the 
production  of  one  single  piece  of  evidence 
against  them  and  were  denied  the  right  of 
counsel.  By  the  end  of  June  1918  Conscrip- 
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tion  and  Home  Rule  measures  were  formally 
abandoned,  and  the  government  in  Ireland  ran 
its  course  to  the  elections  of  December  1918. 
The  Sinn  Fein  party  went  before  the  electorate 
on  the  definite  proposition  of  an  independent 
Irish  republic,  and  the  total  separation  of  Ire¬ 
land  from  the  political  system  known  as  the 
British  Empire.  At  the  polls  the  Sinn  Fein 
victory  was  overwhelming.  Out  of  32  coun¬ 
ties  its  candidates  ran  unopposed  in  22.  In 
Ulster  it  carried  Donegal,  Monaghan  and 
Cavan,  and  won  majorities  in  Fermanagh  and 
Tyrone,  carried  a  seat  in  Derry  City,  the  sup¬ 
posed  stronghold  of  Unionism.  It  lost  only  in 
Down,  Derry,  Armagh  and  Antrim.  Of  101 
members  the  Sinn  Fein  elected  73,  the  National¬ 
ists  seven  and  the  Unionists  21.  With  this 
mandate  from  seven-tenths  of  the  people  of 
Ireland,  the  Sinn  Feiners  proceeded  to  organize 
their  Irish  Parliament.  On  21  Jan.  1919  the 
Dail  Eireann  (Irish  Parliament)  met  in  Dublin 
and  called  upon  the  free  nations  of  the  world 
to  support  the  Irish  republic  by  recognizing 
Ireland’s  national  status.  Eamonn  De  Valera 
was  chosen  President  of  the  Irish  republic. 
He,  with  Arthur  Griffith  and  Count  Plunkett, 
were  named  commissioners  to  the  Peace  Con¬ 
ference  at  Paris.  Passports  being  denied  them, 
three  Irish-Americans  interceded  in  their  be¬ 
half  with  the  American  delegates  at  Paris  but 
without  result.  The  three  Irish-Americans, 
however,  Messrs.  Dunne,  Ryan  and  Walsh,  were 
permitted  by  the  British  government  to  visit 
Ireland.  They  reported  that  they  found  condi¬ 
tions  <(appalling.55  Men  were  herded  in  filthy, 
unsanitary  prison  dungeons,  were  compelled  to 
sleep  in  clothes  drenched  with  cold  water,  were 
compelled  to  attend  divine  service  with  hands 
fastened  behind  their  backs,  etc.,  etc.  The  pub¬ 
lication  of  the  report  called  forth  much  discus¬ 
sion,  vigorous  denials  and  as  vigorous  demands 
for  investigation.  After  a  delay  of  two  weeks 
the  Chief  Secretary  for  Ireland  made  his  reply 
to  the  charges  in  Parliament,  explaining  or 
denouncing  the  findings  of  the  report,  but  its 
authors  insisted  upon  its  truthfulness,  and 
that  an  impartial  committee  should  be  appointed 
to  pass  upon  the  facts  of  which  they  had  au¬ 
thentic  evidence.  In  1919  De  Valera  made  a 
lecture  tour  in  the  United  States  explaining  the 
purposes  and  aims  of  the  Sinn  Fein. 

Bibliogi'aphy. —  Barker,  Ernest,  Ureland  in 
the  Last  Fifty  Years)  (Oxford  1917)  ;  Jones,  F. 
P.,  ( History  of  the  Sinn  Fein  Movement  and  the 
Irish  Rebellion  (New  York  1916)  ;  Leslie, 
Shane,  (The  Irish  Issue  and  its  American  As¬ 
pect  (New  York  1917)  ;  Lynd,  Robert,  (Home 
Life  in  Ireland)  (London  1910)  ;  Russell,  George 
W.,  Plunkett,  Sir  Horace  and  Quinn,  John,  (The 
Irish  Home  Rule  Convention5  (New  York 
1917)  ;  Irish  World  (issue  of  1916,  et  seq.,  New 
York,  weekly)  ;  New  York  Herald  (issues  of 
June  1919)  ;  Harvey's  Weekly  (New  York 
1919)  ;  America  (New  York,  issues  of  1919). 

J.  B.  McDonnell, 
Editoral  Staff  of  The  Americana. 

SINNETT,  Alfred  Percy,  English  jour¬ 
nalist  and  theosophist:  b.  18  Jan.  1840.  After 
study  at  the  London  University  School,  he  be¬ 
came  connected  (1859)  with  the  Globe  news¬ 
paper,  later  was  sub-editor  and  ((leader55  writer 
for  various  dailies  in  London,  and  in  1865-68 
was  at  Hongkong,  as  editor  of  the  Press.  On 


his  return  he  became  an  editor  of  the  Standard, 
took  editorial  charge  of  the  Pioneer  of  India, 
and  becoming  identified  with  the  Theosophical 
movement,  was  made  president  of  the  London 
branch  of  the  society,  and  wrote :  (The  Occult 
World5  (1881)  ;  (Esoteric  Buddhism5  (1883)  ; 
(The  Growth  of  the  Soul5  (1896).  He  edited 
Broad  Views  from  1904  to  1907.  A  play  by 
him,  ( Married  by  Degrees5  was  produced  (1911) 
in  London. 

SINON,  a  character  in  the  Trojan  war- 
story  of  post-Homeric  origin.  According  to 
Virgil,  he  was  a  follower  of  Ulysses,  allowed 
himself  to  be  taken  prisoner  by  the  Trojans, 
and  persuaded  them  to  drag  the  colossal  wooden 
horse  into  their  city.  Within  this  structure 
were  concealed  all  the  leading  warriors  of  the 
Greek  army.  The  night  following  the  admis¬ 
sion  of  the  horse,  Sinon  gave  the  signal  to  the 
besiegers,  by  lighting  a  beacon,  released  the 
heroes  from  the  horse,  in  which  they  were  im¬ 
prisoned,  and  thus  brought  about  the  sack  of 
Troy. 

SINOPE,  si-no'pe  (Turkish,  SintJb),  Asi¬ 
atic  Turkey,  a  seaport  city,  capital  of  a  sanjak, 
situated  on  the  neck  of  land  connecting  the 
rocky  peninsula  of  Cape  Sinope,  in  the  Black 
Sea,  with  the  mainland,  350  miles  east-north¬ 
east  of  Constantinople.  It  is  enclosed  by  a 
wall  flanked  with  towers  and  defended  by  a 
castle  and  several  forts,  and  is  built  to  a  con¬ 
siderable  extent  out  of  the  ruins  of  an  ancient 
Greek  city.  Its  harbor  is  the  best  on  the  south 
shores  of  the  Black  Sea,  and  it  has  a  naval 
arsenal  and  a  shipyard,  at  which  many  vessels 
are  built.  On  30  Nov.  1853,  18  Russian  ships 
here  attacked  and  destroyed  a  Turkish  flotilla 
consisting  of  six  frigates,  three  corvettes  and 
two  steamers,  manned  by  about  4,000  men. 
Sinope  is  a  place  of  great  antiquity.  It  was 
the  birthplace,  of  Diogenes  and  the  capital  of 
Mithridates  the  Great.  Pop.  about  9,000. 

SINTER.  See  Geyserite,  Calc-tufa,  and 
Tufa. 

SINTJB,  se-noob'.  See  Sinope. 

SINUS,  in  anatomy,  a  cavity  of  bone  or 
other  tissue,  especially  an  air  cavity  of  some 
size,  such  as  those  in  the  interior  of  certain 
bones,  the  frontal,  ethmoid,  sphenoid,  temporal, 
superior  maxillary,  etc.  The  frontal  sinuses 
are  two  irregular  cavities  extending  upward 
and  outward  from  their  openings  on  each  side 
of  the  nasal  spine,  between  the  inner  and  outer 
tables  of  the  skull,  and  separated  from  one  an¬ 
other  by  a  thin  bony  septum.  They  give  rise 
to  the  prominences  above  the  root  of  the  nose 
called  the  superciliary  ridges.  They  are  not 
fully  developed  till  after  puberty,  and  vary  con¬ 
siderably  in  size,  being  usually  larger  in  men 
than  in  women  and  3^oung  persons.  When 
very  much  developed  they  give  a  receding  ap¬ 
pearance  to  the  forehead.  They  communicate 
on  each  side  of  the  upper  part  of  the  nostril  by 
a  funnel-shaped  opening,  which  transmits  a 
prolongation  of  mucous  membrane  to  line 
their  interior.  These  sinuses  are  much  more 
highly  developed  in  certain  mammals  and  birds 
than  in  man.  They  extend  backward  over  the 
top  of  the  skull  in  the  ruminant  and  some  other 
quadrupeds,  and  penetrate  the  cores  of  the 
horns  in  oxen,  sheep  and  a  few  antelopes.  The 
most  remarkable  development  of  air  sinuseS  in 
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the  mammalian  class  is  presented  by  the  ele^ 
phant;  the  intellectual  physiognomy  of  this 
huge  quadruped  being  caused,  as  in  the  owl, 
not  by  the  actual  capacity  of  the  brain  case,  but 
by  the  enormous  extent  of  the  pneumatic  cellu¬ 
lar  structure  between  the  outer  and  inner  plates 
of  the.  skull.  The  sphenoidal  sinuses  are  two 
large  irregular  cavities,  formed,  after  the  pe¬ 
riod  of  childhood,  in  the  body  of  the  sphenoid 
bone.  They  communicate  with  the  upper  part 
of  the  nose,  from  which  they  receive  a  layer  of 
mucous  membrane.  Like  the  frontal  sinuses, 
they  serve  to  lessen  the  weight  of  the  skull  and 
to  add  to  the  resonance  of  the  voice.  The  eth¬ 
moid  sinuses  lie  in  the  lateral  masses  of  the 
ethmoid  bone.  They  communicate  with  the 
cavities  of  the  nose.  Their  main  use  is  to  di¬ 
minish  the  weight  of  the  fore  part  of  the  skull. 
That  part  of  the  temporal  bone  which  forms 
the  projection  behind  the  ear  is  termed  the 
mastoid  process.  The  interior  of  this  process 
is  hollowed,  out  with  air  sinuses  which  com¬ 
municate  with  the  tympanum  or  middle  ear, 
and  through  it  with  the  nose.  The  superior 
maxillary  sinus  is  the  largest  of  the  sinuses, 
and  the  only  one  present  in  the  infantile  skull. 
The  term  sinus  is  also  applied  to  irregular 
channels  for  the  transmission  of  venous  blood. 

SION.  See  Zion. 

SIOUAN,  soo'an,  a  designation  derived 
from  the  word  ((Sioux,®  and  applied  to  the  lin¬ 
guistic  sto.ck  or  family  to  which  the  Sioux  In¬ 
dians  belong.  The  Sioux  call  themselves  Da¬ 
kota,  or  Lakota,  and  the  name  ((Sioux,®  given 
to  them  by  the  whites,  is  said  to  be  derived 
from  an  Algonquin  word  signifying  the  <(snake- 
like  ones,®  or  enemies,  a  term  which  their  crafty 
methods  of  warfare  would  seem  to  justify. 
The  family  of  tribes,  of  which  the  Sioux  are 
the  best  known  to  Americans  of  the  present 
day,  includes,  as  principal  divisions,  the  Dako¬ 
tas  or  Sioux  in  the  United  States,  and  the 
Assiniboins  in  British  North  America,  although 
both  Sioux  and  Assiniboins  occasionally  cross 
the  border  into  adjoining  territory.  The  Sioux 
division  embraces  the  sub-tribes  of  Santee, 
Sisseton,  Wahpeton,  Yankton,  Yanktonnai  and 
Teton,  and  the  last  mentioned,  whose  name 
means  ((dwellers  on  the  prairie,®  are  again  sub¬ 
divided  into  the  Brule  Sioux,  the  Sans  Arcs, 
Blackfeet,  Ogalalla,  Minneconjou,  Onopaw  and 
Unkpapa.  To  the  Sioux  nation  also  belong  or 
belonged  the  sub-tribes  of  Omaha,  Quapaw  or 
Arkansa,  Ponca,  Osage  and  Kansa,  Iowa,  Oto 
and  Missouri ;  also  Winnebago,  Mandan,  Min- 
netaree  or  Gros  Ventres  (which  last  named 
includes  the  Crow  Indians),  Tutelo,  Biloxi, 
Catawba  (or  Flathead),  Eutaw,  Chickoree, 
Natchez  and  others,  and  the  Mannahoak,  Mon- 
acau  and  other  tribes,  which  came  into  contact 
with  the  pioneers  of  Virginia  and  North  and 
South  Carolina,  and  are  now  extinct  or  repre¬ 
sented  by  insignificant  remnants. 

The  Siouan  tribes  of  the  East  which  were 
not  crushed  out  in  conflict  with  the  early  set¬ 
tlers  retreated  gradually  to  the  Northwest,  and 
made  their  final  stand  in  that  region  against 
advancing  civilization.  The  battle  known  as 
the  Custer  (q.v.)  massacre  (25  June  1876)  was 
the  last  important  military  event  of  the  long 
conflict,  and  it  was  followed  by  such  energetic 
measures  on  the  part  of  the  United  States  that 
organized  resistance  by  the  Sioux  to  the  Na¬ 


tional  authority  was  finally  terminated.  Sitting 
Bull  (q.v.),  the  last  of  the  great  Indian  chief¬ 
tains  who  rose  above  the  level  of  marauders, 
and  were  actuated  by  a  sincerely  patriotic  spirit 
in  their  resistance  to  white  aggression,  was 
killed  on  15  Dec.  1890  when  his  arrest  by  gov¬ 
ernment  agents  was  resisted  with  an  attempted 
rescue.  See  Indians,  American. 

SIOUX  (soo)  CITY,  Iowa,  county-seat  of 
Woodbury  County,  on  the  Missouri  River  at 
the  mouth  of  the  Big  Sioux,  and  on  the  Chi¬ 
cago  and  Northwestern;  Chicago,  Minneapolis 
and  Saint  Paul ;  Illinois  Central ;  Chicago,  Mil¬ 
waukee,  Saint  Paul  and  Omaha;  Chicago,  Bur¬ 
lington  and  Quincy,  and  Great  Northern  Rail¬ 
ways,  18  lines  of  these  six  systems  radiating  in 
every  direction.  It  has  steamer  ’connection 
with  the  Missouri  River  ports  and  trolley  con¬ 
nection  with  suburban  villages.  It  is  the  com¬ 
mercial,  industrial  and  livestock  centre  of 
western  Iowa,  northern  Nebraska,  most  of 
South  Dakota  and.  southwestern  Minnesota. 
The  residence  portions  are  on  high,  rolling 
ground,  much  of  which  overlooks  the  valleys 
of  the  Missouri  and  Floyd  rivers,  the  latter 
stream  flowing  through  the  city.  Sioux  City 
was  first  settled  in  1849  and  for  many  years 
was  the  outfitting  point  of  all  the  traffic  to  the 
Black  Hills,  as  well  as  headquarters  for  the 
troops  engaged  in  various  campaigns  against 
the  Indians.  Its  first  railway  was  the  North¬ 
western,  reaching  the  city  in  1868.  In  earlier 
years  Sioux  City  attained  much  fame  through 
its  <(Corn  Palaces,®  this  annual  entertainment 
being  abandoned  when  the  Interstate  Live  Stock 
Fair  was  oreanized,  of  which  institution  it  is 
claimed  that  it  is  the  largest  fair  in  the  United 
States  with  neither  State  nor  Federal  aid.  The 
government  census  of  1918  gives  350  manufac¬ 
turing  establishments,  with  invested  capital  to 
the  amount  of  $46,000,000.  There  were  em¬ 
ployed  in  the  factories  8,500  persons,  whose 
annual  wages  amounted  to  $9,800,000;  the  raw 
material  cost  was  $40,819,000,  and  the  annual 
value  of.  products  was  $85,000,000.  Chief 
among  Sioux  City’s  industries  are  its  six  large 
packing  houses,  consuming  the  major  portion 
of  the  livestock  receipts  of  the  sixth  largest 
market  in  the  United  States.  Other  industrial 
establishments  are  -brick  and  tile  plants,  flour 
and  cereal  mills,  planing  mills,  soap  factories, 
furniture  factories,  foundries,  steel  and  iron 
works,  truck  and  tire  factories,  stock  equipment 
factories,  stock  serum  plants,  overalls,  shirt 
and  skirt  factories,  tent  and  awning  fac¬ 
tories  and  creameries  producing  12,000,000 
pounds  of  butter  annually.  Its  grain  concerns 
handled  more  than  50,000,000  bushels  of  corn, 
wheat  and  other  cereals  in  1918.  Sioux  City  is 
also  a  large  jobbing  centre,  its  80  wholesale 
houses  doing  a  business  of  approximately 
$150,000,000  annually  in  Iowa,  Minnesota,  Ne¬ 
braska,  South  Dakota,  North  Dakota,  Wyoming 
and  Montana.  The  principal  public  buildings 
are  the  Federal  building  for  the  enlargement  of 
which  an  appropriation  of  $335,000  was  secured 
in  1915;  the  Union  Station,  cost  $600,000; 
Y.  M.  C.  A.  building,  $120,000;  public  library, 
$100,000;  City  Hall,  $80,000;  Court  House, 
$750,000;  the  Davidson  and  the  Francis  office 
buildings,  costing  $400,000  each ;  Davidson’s 
Crain  Exchange  building ;  High  School,  $550,- 
000;  two  Junior  High  School  buildings; 
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Saint  Joseph’s,  Samaritan,  Saint  John’s,  Ger¬ 
man  Lutheran  and  Saint  Vincent’s  hos¬ 
pitals.  The  waterworks,  costing  $1,250,000, 
are  owned  by  the  municipality;  it  is  debt  free 
and  pays  an  annual  profit,  which  is  put  back 
into  extensions.  The  city  has  75  miles  of  con¬ 
crete  paving,  with  40  miles  of  asphalt  and  block. 
Sioux  City  has  a  public  park  system  of  nearly 
2,000  acres,  the  largest  being  Stone  park  (800 
acres)  and  Riverside  park  (575  acres),  both 
located  along  the  Big  Sioux  River.  The  latter 
contains  the  grave  of  War  Eagle,  most  famous 
of  all  the  Sioux  chieftains.  Floyd  park  sur¬ 
rounds  a  massive  and  beautiful  monument  to 
Sergeant  Charles  Floyd,  a  member  of  the  Lewis 
and  Clarke  expedition,  who  died  there  in  1805. 
The  educational  institutions,  other  than  a  most 
complete  public  school  system,  are  Morning- 
side  College  (Methodist),  opened  in  1890; 
Trinity  College  for  boys  (Catholic),  founded 
in  1912;  the  National  Business  Training  School 
and  several  parochial  schools.  The  18  banks 
have  a  combined  capital  of  $3,330,000  with  de¬ 
posits  aggregating  $46,913,000.  Sioux  City  is 
the  natural  centre  of  a  vast  and  famous  agri¬ 
cultural  section,  the  100  counties  nearest  to  the 
city  in  Iowa,  Nebraska  and  South  Dakota  pro¬ 
ducing  nearly  $600,000,000  in  crops  and  live¬ 
stock  annually,  as  against  $250,000,000  for  all 
the  New  England  States  combined,  according 
to  the  last  Federal  census.  Population  (1890) 
37,806;  (1900),  33,111;  (1910),  47,828;  (1915), 
61,787;  (1920),  71,227. 

SIOUX  FALLS,  S.  Dak.,  city,  county-seat 
of  Minnehaha  County;  on  the  Sioux  River,  and 
on  the  Chicago,  Milwaukee  and  Saint  Paul  and 
the  Chicago,  Saint  Paul,  Minneapolis  and 
Omaha,  the  Illinois  Central,  the  Rock  Island, 
Watertown  and  Sioux  Falls  and  the  Great 
Northern  railroads,  about  eight  miles  from 
the  Iowa  boundary.  It  was  settled  in 
1856  by  the  Western  Iowa  Company  of 
Dubuque,  Iowa,  but  was  abandoned  the  next 
year.  Soon  afterward  the  place  was  again  set¬ 
tled  by  eastern  homeseekers.  It  was  organized 
as  a  village  in  1877  and  chartered  as  a  city  in 
1883.  In  the  vicinity  are  extensive  quarries  of 
marble,  jasper  and  other  stones.  The  river 
here  has  a  fall  of  about  100  feet  in  a  half  mile, 
forming  a  series  of  cascades  which  furnish  ex¬ 
tensive  water  power.  The  city  is  located  in  the 
midst  of  a  rich  agricultural  community;  corn, 
small  grain,  hay,  livestock  and  dairy  products 
being  the  principal  sources  of  wealth.  The 
chief  industries  are  meat  packing,  manufacture 
of  confectionery,  metal  culverts,  grain  bins, 
sash  and  cabinet  work,  crackers,  brick,  paper 
boxes,  plows  and  harrows,  soft  drinks,  soap, 
acetylene  gas  outfits,  cigars,  building-stone,  pav¬ 
ing-blocks  and  crushed  rock  from  the  quarries. 
Three  creameries  make  a  great  quantity  of 
butter  and  have  built  up  a  good  cream,  egg  and 
poultry  market.  Some  4,000  people  are  em¬ 
ployed  in  manufacturing  exclusively,  turning 
out  products  valued  in  excess  of  $20,000,000. 
The  city  is  a  strong  wholesale  and  jobbing  cen¬ 
tre,  being  especially  favorable  for  the  distribu¬ 
tion  of  agricultural  implements  and  vehicles. 
Sioux  Falls  is  not  only  the  commercial  and  in¬ 
dustrial  centre  of  South  Dakota,  but  enjoys  a 
good  trade  in  southwestern  Minnesota  and 
northwestern  Iowa.  The  principal  buildings 
are  the  State  penitentiary,  State  School  for  the 


Deaf  and  Dumb,  State  Children’s  Home, 
County  Courthouse,  Coliseum,  municipal  build¬ 
ings  and  the  30  churches,  which  include  a 
Roman  Catholic  and  Protestant  Episcopal 
cathedral.  The  public  school  system  is  one  of 
the  best  in  the  country,  the  newer  grade  schools 
being  of  advanced  type  of  construction,  built 
on  the  one-story,  community  centre  plan. 
Among  the  higher  institutions  of  learning  are 
All  Saints  School  for  Girls,  the  Lutheran  Nor¬ 
mal  School  and  Sioux  Falls  College.  The  eight 
banks  have  a  combined  capital  of  $925,000.  The 
government  is  vested  in  a  three-man  commis¬ 
sion  elected  for  a  period  of  five  years,  one  of 
the  commissioners  acting  as  mayor  at  a  salary 
of  $3,000  per  year,  and  the  other  two  commis¬ 
sioners  at  $2,000  per  year  each.  Pop.  25,176. 

SIPHON,  a  bent  pipe  having  the  ends  ap¬ 
proximately  parallel  so  that  when  the  short 
end  is  sunk  in  a  liquid,  the  bend  may  carry  the 
pipe  over  the  higher  edge  of  the  containing 
vessel  and  the  long  end  of  the  pipe  being  then 
positioned  lower  than  the  short  end,  the  liquid 
may  be  drained  off  by  gravity,  once  the  flow 
is  started.  The  reason  for  this  is  that  when 
the  air  is  sucked  from  such  siphon  the  liquid 
flows  in  and  the  larger  end  containing  the 
greatest  weight  of  liquid  starts  a  flow.  The 
fluid  has  to  rise  in  the  short  end  or  there 
would  be  a  vacuum.  The  siphon  will  not  raise 
water  more  than  32  feet,  because  then  the 
weight  of  water  equals  the  atmospheric  pres¬ 
sure.  If  there  were  no  weight  of  atmosphere 
the  phenomenon  would  not  occur.  A  siphon  has 
to  be  of  moderate  diameter,  else  the  suction 
does  not  operate  fully.  A  considerably  de¬ 
pressed  series  of  piping  in  a  water  main  is 
sometimes  termed  an  inverted  siphon  as  where 
the  Catskill  aqueduct  passes  under  the  Hudson 
River. 

SIPHONOPHORA,  an  order  of  free- 
swimming  polpys  ( Hydrozoa ).  All  are  re¬ 
markable  as  forming  colonies  of  zooids,  which 
become  differentiated  as  organs  of  special  func¬ 
tion,  and  altogether  lose  their  separate  individ¬ 
uality.  They  present  the  most  noteworthy  in¬ 
stances  of  polymorphic  colonies  known  to  zo¬ 
ology  and  differ  greatly  in  complexity.  In  the 
most  complex  cases  the  zooids  or  polyp  organs 
may  be  divided  into  about  seven  types,  each 
differing  in  form  and  function  but  retaining 
the  fundamental  polyp  structure.  These  are : 
(1)  pneumatophores  or  floats;  (2)  nectocalyces 
or  swimming  bells,  whose  function  is  to  pro¬ 
pel  the  colony;  (3)  gastrozooids,  or  nutritive 
polyps,  which  feed  the  colony;  (4)  hydro- 
phyllia,  leaf-like  protective  polyps;  (5  and  6) 
dactylozooids  and  tentaculae,  offensive  polyps 
armed  with  numerous  stinging  cells;  (7)  gono- 
zooids  or  reproductive  polyps  of  different  types. 
The  siphonorphores  are  delicate  transparent 
animals  often  beautifully  colored,  and  they 
abound  in  the  Gulf  Stream  and  other  warm 
oceanic  waters.  A  familiar  example  is  the 
Portuguese  man-of  war  ( Physalia ).  Consult 
Haeckel,  ( Challenger  Reports >  (Vol.  XXVIII 
London  1888). 

SIPPAR,  sip-par',  SIPPARA,  SEPHAR- 
VAIM,  or  ZIMBIR,  ancient  Babylonian  city, 
on  the  >  Euphrates  and  north  of  Babylon.  It 
was  originally  two  cities,  divided  by  a  canal 
and  designated  Sippar  and  Agade.  In  time,  how¬ 
ever,  the  name  Agade  was  lost,  but  the  division 
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remained,  one  part  of  the  city  being  the  Sippar 
of  Shamash,  the  Sun  God,  and  the  other  the  Sip- 
par  of  the  goddess  Annuit.  The  Old  Testament 
name  for  it  is  Sepharvaim.  The  records  of  the 
antediluvian  world  are  supposed  to  have  been 
buried  here  by  the  Chaldean  Noah.  The  tem¬ 
ple  of  Shamash  was  discovered  by  Hormuzd 
Rassam  in  1881,  by  whom  extensive  excava¬ 
tions  were  made,  and  who  brought  to  light 
nearly  60,000  inscribed  tablets.  Consult  Hor¬ 
muzd  Rassam,  ( Babylonian  Cities*  (1881)  ;  and 
(Asshur  and  the  Land  of  Nimrod)  (1897)  ; 
Scheil,  V.,  (Memoires  Frangais  d’Archaeologie 
Orientale  de  1’Institut  de  Caire*  (1902). 

SIQUIJOR,  se-kerhor',  Philippines,  (1) 
Pueblo,  island  of  Siquijor,  province  of  Bohol, 
on  the  northwest  coast  of  the  island.  It  has  a 
good  harbor  and  is  the  chief  port  and  principal 
town  of  the  island.  Pop.  11,790.  (2)  Island, 

the  second  in  importance  of  the  province  of 
Bohol,  lying  southwest  of  the  island  of  Bohol, 
and  east  of.  Negros ;  length  from  east  to  west, 
17  miles ;  width  12  miles,  area,  126  square  miles. 
The  surface  is  much  broken,  rising  to  a  cen¬ 
tral  peak,  1,394  feet  high.  The  soil  is  fertile; 
tobacco  of  excellent  quality,  rice,  corn,  hemp 
and  chocolate  are  raised  and  bartered  for  wax 
and  cotton;  a  coarse  variety  of  hemp  cloth  is 
manufactured  for  export;  tortoise  shell  and 
sea  cucumbers  (beche  de  mer)  are  gathered 
in  large  quantities.  Pop.  46,023. 

SIR,  a  term  of  courtesy,  applied  without 
distinction  of  rank,  to  all  male  adults,  used 
especially  in  the  form  <(Dear  Sir,®  in  opening  a 
letter.  It  is  also  the  special  title  in  Great 
Britain  of  knights  and  baronets,  and  as  such 
is  always  prefixed  to  the  Christian  name.  Sire 
is  a  term  of  respect  by  which  kings  are  ad¬ 
dressed.  The  word  sir  is  the  same  in  origin 
as  sire,  and  is  derived  from  old  French  senre, 
and  that  from  senior  (Latin,  elder),  whence 
also  seignior,  signor,  similar  terms  of  courtesy. 

SIR  DARIA,  ser-dar'ya,  Russian  Turkestan. 
See  Syr  Darya. 

SIR  GAWAIN  AND  THE  GREEN 
KNIGHT,  generally  regarded  as  the  finest  of 
the  metrical  romances  in  Middle  English.  It 
is  usually  held  to  be  the  work  of  the  author  of 
(The  Pearl*  (q.v.),  though  absolute  proof  of 
this  is  impossible.  It  was  written  in  the  West 
Midland  dialect  about  1370,  in  an  elaborate 
stanzaic  form,  employing  both  alliteration  and 
rhyme.  The  same  highly-wrought  artistry  ap¬ 
pears  in  the  narrative,  with  its  wealth  of  de¬ 
scription  and  detail.  These  elements  are,  how¬ 
ever,  subordinate  to  a  carefully  considered  plot, 
which  is  in  brief  as  follows:  A  strange  knight 
clad  all  in  green  bursts  into  Arthurs  hall,  at 
Camelot,  and  challenges  any  knight  to  strike 
him  with  the  battle-axe,  the  blow  to  be  re¬ 
turned  by  the  challenger  a  year  later.  Gawain 
accepts,  and  severs  the  champion’s  head  at  a 
blow.  After  picking  up  his  head,  which  re¬ 
minds  Gawain  of  the  coming  meeting  at  the 
Green  Chapel,  the  knight  rides  away.  A  year 
passes.  Gawain,  on  his  way  to  the  Green 
Chapel,  is  splendidly  entertained  in  a  magnifi¬ 
cent  castle.  On  three  successive  days  the  lady 
of  the  castle  offers  her  love,  but.  Gawain  acts 
with  scrupulous  honor  toward  his  host,  con¬ 
cealing  nothing  from  him  save  a  lace  given 
him  on  the  third  day,  which  is  to  afford  pro¬ 
tection  in  combat.  At  the  meeting  with  the 


Green  Knight,  Gawain  gets  only  a  slight  wound 
the  third  time  that  the  axe  is  raised.  The 
knight  thereupon  reveals  himself  as  the  lord 
of  the  castle,  and  the  third  blow  as  a  punish¬ 
ment  for  the  keeping  of  the  lace  on  the  third 
day.  The  whole  episode  was  a  test,  instituted 
by  Morgan  the  Fay,  who  wished  to  test  the 
knights  of  Arthur  and  frighten  Guinevere. 
Gawain  returns  to  the  court,  where  all  the 
warriors  agree  to  wear  a  green  girdle,  in  re¬ 
membrance  of  the  adventure. 

The  immediate  source  of  the  poem  was 
undoubtedly  a  French  romance  now  lost.  The 
different  elements  in  the  plot  are  admirably 
traced  by  Kittredge  in  (A  Study  of  Sir  Gawain 
and  the  Green  Knight*  (Cambridge  1916). 
The  whole  has  been  translated,  in  the  original 
metre,  by  Miss  J.  L.  Weston,  (Romance,  Vision 
and  Satire*  (Boston  1912). 

William  Witherle  Lawrence. 

SIRAJGANJ,  se-raj-gunj',  or  SERAJ- 
GANJ,  India,  a  town  in  the  district  of  Pabna, 
Bengal,,  on  the  Jamuna  River,  153  miles  north¬ 
east  of  Calcutta.  The  town  is  six  miles  from 
the  low  water  channel  of  the  river,  separated 
by  a  sandy  plain  and  the  river  landing-places 
shift  every  flood  season.  Founded  about  the 
beginning  of  the  19th  century,  it  is  now  one 
of  the  chief  river  marts  in  Bengal,  having 
risen  with  the  growth  of  the  jute  trade.  It 
collects  jute,  rice,  oil-seeds,  tobacco,  etc.,  from 
all  the  neighboring  districts  for  dispatch  to 
Calcutta  and  distributes  piecegoods,  salt,  sugar, 
iron,  hardware,  etc.  The  trade  is  entirely 
water-borne,  150,000  tons  of  jute  being  ex¬ 
ported  annually.  A  large  industry  is  the  weav¬ 
ing  of  gunny,  or  jute  cloth  for  bags,  which  is 
exported  to  the  value  of  $600,000  a  year.  Pop. 
about  25,000. 

SIREN,  (1)  in  zoology,  the  mud-eel  ( Siren 
lacertina ),  having  a  mouth  very  beaklike,  with 
a  few  rasplike  teeth  and  tufted  gills.  It 
is  found  in  the  bayous  of  the  Carolinas, 
Florida  and  Texas.  (2)  A  mechanism  for 
producing  continuous  or  musical  sounds, 
and  for  measuring  the  number  of  sound¬ 
waves  or  vibrations  per  second,  which  pro¬ 
duce  a  note  of  given  pitch.  In  its  original 
form  it  consists  of  a  disc  with  a  circular  row 
of  oblique  holes,  revolving  close  to  the  top- 


Siren. 


plate  of  a  wind-chest  perforated  with  corre¬ 
sponding  holes  of  a  contrary  obliquity,  so  that 
the  jets  of  air  from  the  latter  passing  through 
the  former  keep  the  disc  in  motion  and  produce 
a  note  corresponding  to  the  rapidity  of  the 
coincidences  of  the  holes  in  the  two  plates, 
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the  number  of  coincidences  or  vibrations  in  a 
given  time  being  shown  by  indices  which  con¬ 
nect  by  toothed  wheels  with  a  _  screw  on  the 
axis  of  the  disc.  For  steam-siren  see  Fog- 
signals. 

SIRENIA,  an  order  of  aquatic  herbivor¬ 
ous  mammals,  with  almost  hairless  skin,  no 
hind  limbs,  the  tail  flattened  horizontally  and 
two  teats  situated  on  the  chest.  The  unborn 
young  are  covered  with  a  thick  fur ;  and  many 
points  of  dentition,  structure  and  life  history 
show  affinity  to  the  ungulate  land  mammals. 
There  is  much  less  relationship  to  the  Cetacea 
within  which  this  group  was  formerly  classified. 
The  order  embraces  but  three  recent  genera, 
Manatus,  Halicore  and  Rhytina,  the  latter  now 
extinct,  representing  as  many  families.  Be¬ 
sides  these  a  number  of  fossil  genera  are 
known.  Halitherium  occurs  in  Miocene  and 
Pliocene  formations;  it  was  of  large  size,  and 
appears  to  have  been  somewhat  intermediate  in 
structure  between  the  two  living  genera  and  to 
have  possessed  rudimentary  hind  limbs.  Con- 
sut  Brandt,  Symbolse  Sirenologicae)  (Saint 
Petersburg  1868)  ;  Woodward,  (Vertebrate 
Paleontology  >  (Cambridge  1898).  See  Du- 
gong;  Manatee;  Sea-Cow. 

SIRENID2E.  A  family  of  large  newts 
characterized  by  three  pairs  of  persistent  ex¬ 
ternal  gills,  the  absence  of  any  trace  of  hind¬ 
legs,  eyelids  or  maxillary  bones,  and  of  teeth 
in  the  jaws  (which  a<re  covered  by  horny 
sheaths).  Teeth  are  found,  however,  on  the 
vomer.  The  family  is  closely  related  to  the 
Proteidce  (q.v.).  It  contains  two  genera,  of 
one  species  each,  both  inhabiting  the  South¬ 
eastern  States.  These  are  Siren  and  Pseudo- 
branchus.  In  Siren  there  are  three  gill-clefts 
on  each  side  and  four  fingers,  and  the  gills 
atrophy  in  the  course  of  development,  being 
subsequently  regenerated.  In  the  adult  Pseudo- 
branchus  the  gills  are  functionless  and  there  are 
only  three  fingers  on  each  hand,  and  one  pair 
of  gill  slits.  Siren  grows  up  to  the  length  of  30 
inches.  See  Amphibia;  Urodela. 

SIRENS,  in  Greek  mythology ,  the  name  of 
several  sea-nymphs,  who  by  their  singing 
fascinated  and  later  destroyed  those  who  ap¬ 
proached  their  locality  which  was  the  sea 
between  the  island  of  Circe  and  Scylla  (q.v.). 
When  Ulysses  approached  Circe,  which  was 
near  the  northeast  coast  of  Sicily,  he  stuffed 
the  ears  of  his  companions  with  wax,  while  he 
bound  himself  to  the  mast,  and  so  they  es¬ 
caped.  The  Sirens  then  threw  themselves  into 
the  sea,  where  they  became  formidable  rocks. 

SIRIUS,  sir'i-us,  in  astronomy,  the  bright¬ 
est  star  in  the  heavens,  also  called  the  Dog-star, 
situated  in  the  mouth  of  the  constellation  Canis 
Major.  Its  magnitude  is  1.6,  and  its  distance 
8.8  light  years.  In  1862  it  was  proved  by 
Alvan  G.  Clark  to  be  binary,  which  was  be¬ 
lieved  because  of  disturbances  of  its  proper 
motion.  The  companion  star  is  almost  a  sat¬ 
ellite,  being  of  10th  magnitude,  that  is  render¬ 
ing  about  1  to  21,000  of  Sirius  light.  They 
revolve  in  51  years.  See  Astronomy. 

SIROCCO,  a  hot,  relaxing  and  oppres¬ 
sive  southeast  wind,  which  blows  in  Sicily  and 
South  Italy.  While  it  continues  the  atmos¬ 
phere  is  obscured  by  a  haze  and  so  great  is 
the  languor  it  occasions  that  few  persons  quit 


their  houses.  It  is  supposed  to  be  the  same 
as  the  simoom  (q.v.),  tempered  by  its  passage 
across  the  water. 

SIRVENTE,  sir-vont,  a  form  of  recited 
verse  common  among  the  Troubadours  and 
Trouverses.  These  songs  were  originally  de¬ 
voted  to  love,  war,  praise,  etc.,  and  divided 
into  strophes  of  a  peculiar  construction.  Later 
they  degenerated  into  satire  and  reflections  on 
political  abuses. 

SISAL  HEMP,  Agave  fourcroyoides  and 
sisalana.  The  growing  plants  resemble  the 
century  plant,  though  the  leaves  are  more 
slender  and  spear-like;  they  measure  three 
and  one-half  to  five  feet  long,  and  four  to 
five  inches  wide,  the  general  average  being 
four  to  four  and  one-half  inches.  The  prod¬ 
uct  is  a  structural  fibre  derived  from  the  older 
leaves,  the  first  cuttings  for  fibre  being  made 
when  the  plants  are  five  years  old  from  the 
date  of  setting  out  in  the  field.  The  filament 
is  yellowish  white,  straight,  smooth  and  clean, 
sisal  ranking  second  to  manilla  in  value  as  a 
cordage  fibre.  It  is  a  native  of  Yucatan,  which 
furnishes  the  bulk  of  the  world’s  supply,  and 
the  Bahamas,  and  very  recently  Hawaii  has 
contributed  a  little.  It  is  found  (introduced) 
in  many  parts  of  Mexico  proper,  throughout 
the  West  Indies  and  in  Central  and  South 
America.  It  was  introduced  into  Florida  by 
Perrine,  in  1836,  and  into  the  Bahamas  by 
Nesbit,  in  1845,  Yucatan  plants  being  used, 
and  into  Hawaii,  from  Florida,  in  1893.  The 
growth  of  the  plant,  experimental  or  other¬ 
wise,  has  been  extended  to  many  parts  of  the 
world,  commercial  cultivation  having  been  at¬ 
tempted  in  India  and  on  the  west  coast  of 
Africa. 

The  commercial  supply  of  the  United  States 
is  derived  mainly  from  Yucatan.  In  Florida  the 
plants  are  found  growing  semi-wild  in  small 
tracts,  both  on  the  keys  and  the  east  and  west 
coasts  of  the  mainland.  Small  attempts  have  been 
made  from  time  to  time  to  establish  an  indus¬ 
try,  but  it  is  doubtful  if  the  culture  could  be 
made  to  pay  in  Florida,  especially  in  competi¬ 
tion  with  the  vast  sisal  hemp  farms  of  Yuca¬ 
tan.  The  Yucatan  industry  is  centred  at 
Merida,  20  miles  south  of  Progreso,  the  port 
of  shipment.  On  the  larger  farms  systems  of 
miniature  railways  are  laid  down  for  the  trans¬ 
portation  of  the  bundles  of  cut  leaves  from  the 
fields  to  the  central  factories,  where  the  clean¬ 
ing  or  scraping  process  is  effected  by  power¬ 
ful  machines.  The  operation  consists  merely 
of  removing  the  epidermis  and  soft  cellular 
tissue,  which  leaves  the  fibre  clean  and  white; 
it  is  then  dried  in  the  sun  and  baled  for  market. 
Sisal  hemp  and  manila  hemp  make  up  the  bulk 
of  the  hard  fibre  used  for  cordage  in  the  United 
States,  the  larger  portion  of  the  sisal  going 
into  binder  twine  for  binding  the  grain  crop, 
though  considerable  rope  is  made  from  it  for 
inland  use. 

Consult  Special  Reports  (NoS.  1  and  5)  ;  Fi¬ 
bre  Investigations,  Department  of  Agriculture ; 
Scientific  American  Supplement  (No.  1,837, 
2  Aug.  1902)  ;  Bulletins  Royal  Gardens,  Kew; 
Bulletin  (No.  4)  Hawaiian  Agricultural  Ex¬ 
periment  Station,  Honolulu;  and  James  M. 
Rae,  (Report  on  the  Fibre  Industry  of  the  Ba~ 
hamas)  (Nassau  1891).  See  Bahamas;  Cor¬ 
dage;  Fibre;  Hemp;  Yucatan. 
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SISCOWET.  See  Lake  Trout. 

SISKIN,  a  European  finch  ( Carduelis 
spinus),  of  the  Fringilhdce,  greenish  in  general 
color,  with  dusky  and  yellowish  markings  and 
the  under  surface  whitish.  These  birds  are 
usually  seen  in  small  flocks,  haunting  the  mar¬ 
gins  of  streams,  and  are  much  sought  after  by 
bird  catchers,  and  when  interbred  with  the 
canary  produce  a  hybrid  progeny  with  a  sweet 
mellow  song.  A  very  similar  Canadian  bird  is 
known  as  the  pinesiskin ;  and  the  name  is  some¬ 
times  given  to  the  goldfinch.  See  Finch. 

SISLEY,  sis-li,  Alfred,  French  painter: 
b.  Paris,  about  1830;  d.  1899.  He  was  little 
known  except  as  a  promising  pupil  of  Gleyre, 
until  the  Impressionists  held  their  exhibition  in 
1874,  when  his  boldness  and  originality  were 
acknowledged.  His  indebtedness  to  Corot  and 
even  more  so  to  Monet  is  apparent  in  all  the 
landscapes  which  he  produced,  characterized  as 
these  are  by  poetic  charm  and  remarkable 
freshness  and  frankness  in  color  and  detail. 
Among  his  works  may  be  mentioned  <La  Seine 
a  Saint  Mammes>  and  (LTnondation,  Marly) 
(1876). 

SISMONDI,  sis-mon'di  (Fr.  ses-mon-de), 
Jean  Charles  Leonard  Simonde  de,  Swiss  his¬ 
torian  and  political  economist :  b.  Geneva,  9  May 
1773;  d.  near  there,  25  June  1842.  He  had 
scarcely  completed  a  careful  education  at  the 
College  and  the  Auditoire  of  Geneva  when  the 
overthrow  of  the  constitution  of  his  native  town 
obliged  him  to  flee  with  his  father  to  England. 
On  his  return,  two  years  after,  he  was  impris¬ 
oned  and  lost  the  greater  part  of  his  prop¬ 
erty  by  confiscation.  Similar  persecution  fol¬ 
lowed  him  even  in  Tuscany,  whither  he 
proceeded  in  1795  and  where  he  was  hated  by 
the  French  as  an  aristocrat  and  by  the  Italians 
as  a  Frenchman;  but  at  length,  on  his  return 
to  Geneva  in  1800  he  was  allowed  to  live  in 
quietness  and  devote  himself  with  the  utmost 
diligence  to  literary  pursuits  without  declining 
to  bear  his  part  in  the  discharge  of  municipal 
functions.  His  first  published  work  appeared 
in  1801  and  was  entitled  (Tableau  de  l’Agricul- 
ture  ToscaneP  It  discards  all  appearance  of 
theory  and  abounds  in  practical  details.  In 
1803  he  published  a  work  entitled  (De  la 
Richesse  Commerciale,  ou  Principes  d’Econo- 
mie  Politique  applique  a  la  Legislation  du  Com¬ 
merced  This  essay  was  afterward  remodeled  so 
as  to  form  the  groundwork  of  his  treatise  pub¬ 
lished  in  1819  under  the  title  of  cNouveaux 
Principes  d’Economie  Politique.*  He  had  be¬ 
come  intimate  with  Madame  de  Stael,  and  in 
1805  accompanied  her  suite  on  a  tour  through 
Italy.  The  associations  thus  awakened  appear 
to  have  called  his  attention  particularly  to  his¬ 
tory.  The  first  fruits  of  his  labors  in  this 
department  appeared  in  1807,  in  the  first  two 
volumes  of  his  (Republiques  Italiennes,*  which 
ultimately  reached  16  volumes,  and  was  not 
completed  till  1818.  It  was  followed  by  (De  la 
Literature  du  Midi  de  l’Europe*  (1813,  English 
translation  by  Roscoe,  1823).  His  (Histoire  des 
Franqais*  (1821-44)  occupied  the  greater  part 
of  his  remaining  life.  It  was  carried  to  31 
volumes,  though  reaching  no  farther  than  1750. 

SISSOO,  or  SIS.SUM.  See  Dalbergja. 
SISTER-SERVANTS  OF  SAINT  MAR¬ 
THA.  See  Orders,  Religious. 


SISTERHOOD  of  the  Good  Shepherd; 
Sisterhood  of  the  Holy  Child;  Sisterhood  of 
the  Holy  Family;  Sisterhood  of  the  Holy  Na¬ 
tivity.  See  Orders,  Religious. 

SISTERS,  Apostoline;  Sisters  of  the  As¬ 
sumption;  Sisters  of  Atonement;  Sisters  of 
Bethany;  Sisters  of  Bon  Secours ;  Sisters  of 
Charity;  Sisters  of  the  Divine  Compassion; 
Sisters  of  the  Faithful  Virgin;  Sisters  of  the 
Holy  Child  Jesus;  Sisters  of  the  Holy  Cross; 
Sisters  of  the  Holy  Ghost;  Sisters  of  Sagasse; 
Sisters  of  Mercy;  Sisters  of  Misericorde;  Sis¬ 
ters  of  Our  Lady  of  Good  Counsel;  Sisters  of 
Our  Lady  of  Perpetual  Help ;  Sisters  of  the 
Poor;  Sisters  of  Providence;  Sisters  of  Saint 
Agnes;  Sisters  of  Saint  Ann;  Sisters  of  Saint 
Augustine;  Sisters  of  Saint  Benedict;  Sisters 
of  Saint  Bridget;  Sisters  of  Saint  Dominic; 
Sisters  of  Saint  Francis;  Sisters  of  Saint  John 
the  Baptist;  Sisters  of  Saint  John  the  Evan¬ 
gelist;  Sisters  of  Saint  Joseph;  Sisters  of  Saint 
Margaret;  Sisters  of  Saint  Mary;  Sisters  of 
Saint  Monica;  Sisters  of  the  Sorrowful  Mother ; 
Sisters  of  the  Transfiguration.  See  Orders, 
Religious. 

SISTINE  CHAPEL.  See  Vatican,  The. 

SISTINE  MADONNA.  See  Madonna  in 
Art. 

SISTRUM,  a  primitive  rattle  or  jingling  in¬ 
strument  much,  used  by  the  ancient  Egyp¬ 
tians  in  their  religious  ceremonies, 
especially  in  the  worship  of  Isis.  It 
consisted  of  a  thin  somewhat  lyre¬ 
shaped  metal  frame  through  which 
passed  loosely  a  number  of  metal 
rods,  to  which  rings  were  sometimes 
attached. 

SISYPHUS,  sis'i-fus,  a  character 
in  Greek  mythology,  son  of  2Eolus,  and 
husband  of  Merope,  often  quoted  as 
an  example  of  fruitless  and  recurrent 
toil.  He  is  related  to  have  been  a  king  of 
Corinth  and  to  have  originated  the  Isthmian 
games.  He  tried  to  cheat  death  and  gave 
offense  to  both  Jupiter  and  Pluto.  As  a  conse¬ 
quence  he  was  condemned  after  being  returned 
to  the  underworld  to  roll  a  heavy  stone  to 
the  top  of  a  hill,  on  reaching  which  it  would 
always  roll  back  again ;  thus  making  his  punish¬ 
ment  eternal. 

SITA,  in  Hindu  mythology,  one  of  the  in¬ 
carnations  of  Lakshmi,  goddess  of  prosperity, 
learning  and  love,  and  the  beautiful  wife  of 
Vishnu.  Certain  holy  devotees,  having  nothing 
else,  gave  their  own  blood  as  tribute  to  the 
tyrant  Lanka;  and  frorp  this  blood  Sita  came 
forth,  the  most  perfect  and  handsome  of 
women.  Another  myth  makes  her  the  daughter 
of  Janaka,  king  of  Mithila.  She  is  also  called 
Parthivi  (earth)  and  is  said  not  to  have  been 
born  of  women  but  to  have  come  forth  from 
the  furrow  where  her  father  was  ploughing  the 
earth.  Hence  the  meaning  of  the  word  Sita  is 
generally  given  as  ^furrow.**  She  seems  to 
have  been  a  nature  goddess  of  productiveness 
or  fertility.  See  Sri;  Vishnu. 

SITATUNGA.  See  Bushbucic. 

SITKA,  a  tribe  of  the  Koluschan  stock  of 
North  American  Indians,  formerly  residing  on 
Norton  Sound,  Alaska,  who  were  driven  there¬ 
from  by  the  Russians  to  Baranof  Island,  where 
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their  principal  village,  Sitka,  was  established. 
In  1880-81  they  numbered  720,  of  whom  540  re¬ 
sided  at  Sitka;  in  1890  their  population  was  815. 
In  addition  to  Sitka  they  had  temporary  villages 
at  Hot  Springs  and  Indian  River. 

SITKA  (formerly  New  Archangel), 
Alaska,  city,  formerly  the  capital  of  the  Terri¬ 
tory,  on  the  west  coast  of  Baranof  Island,  57°  30' 
N.  lat.,  about  1,500  miles  north  ot  San  Francisco. 
It  was  founded  in  1799-1800  by  Alexander 
Baranov,  the  then  Russian  manager  of  Russian 
America.  For  a  time  Sitka  grew  in  importance 
as  a  trading  .station  and  even  as  a  manufac¬ 
turing  town.  It  was  the  commercial  port  not 
only  of  Russian  America,  but  of  the  Pacific 
coast  of  America.  The  managers  of  the  in¬ 
dustries  which  made  Sitka  of  importance  failed 
in  some  of  their  enterprises,  and  gradually  the 
place  dwindled  to  an  Indian  village  of  about 
100  log  huts.  Such  the  United  States  forces 
found  it  when  they  took  possession  18  Oct. 
1867.  It  is  a  coaling  station  for  the  United 
States  navy  and  has  a  number  of  industries 
which  not  only  supply  the  local  needs,  but  which 
are  a  means  of  trade  with  the  neighboring 
islands.  In  1903  there  were  Russian  Orthodox, 
Presbyterian,  Roman  Catholic  and  Protestant 
Episcopal  churches.  There  were  two  public 
graded  schools  and  the  Sitka  Training  School 
(Presbyterian),  an  industrial  school.  In  the 
training  and  industrial  schools,  special  attention 
is  given  to  farming  and  domestic  science. 
Pupils  from  Sitka  attend  the  Indian  School  at 
Carlisle,  Pa.  Among  the  places  of  interest  are 
Saint  Michael’s  Church,  built  in  1816  by  the 
Russian  Orthodox,  the  hospital  and  a  museum. 
The  rainfall  is  heavy,  85  inches  annually,  but 
the  temperature  is  mild  for  the  locality,  the 
mean  for  December  being  32°.  The  island  has 
a  great  variety  of  trees,  mosses  and  flowers ; 
over  300  different  kinds  of  wild  flowers  have 
been  found  here.  Pop.  about  1,200.  See 
Alaska. 

SITTING  BULL,  Sioux  Indian  chief:  b. 
Dakota,  about  1837 ;  d.  15  Dec.  1890.  He  was 
the  son  of  Jumping  Bull  and  the  nephew  of 
Four  Horns  and  Hunting-His-Lodge,  all  Sioux 
chiefs.  He  was  first  named  The  Sacred  Stand, 
but  at  14,  having  slain  and  scalped  his  first 
enemy,  his  name  was  changed  to  Sitting  Bull 
(in  Indian,  Tatanka  Y otanka ).  As  a  young 
man  he  showed  enmity  toward  the  whites  and 
was  repudiated  by  the  more  peaceable  members 
of  the  tribe.  During  the  Civil  War  he  led  in 
massacres  of  whites  in  Iowa  and  Minnesota, 
and  in  1864  was  driven  by  United  States  troops 
into  the  Big  Horn  country  and  to  the  Yellow¬ 
stone.  In  1866  he  made  a  pretense  of  treating 
with  the  government,  but  the  next  year  was 
again  on  the  war  path,  and  until  1876  was  al¬ 
most  continually  engaged  in  warfare  with  whites 
or  friendly  Indians.  That  year  his  band  exter¬ 
minated  the  force  commanded  by  General  Cus¬ 
ter,  sent  against  them  on  the  Little  Big  Horn. 
After  the  massacre  he  escaped  with  his  fol¬ 
lowers  into  Canada,  and  there  remained  until 
1879,  when  to  end  a  precarious  existence  he 
accepted  the  amnesty  promised  by  Gen.  N.  A. 
Miles  and  returned  to  United  States  territory. 
Though  submissive  he  was  never  friendly  to¬ 
ward  the  government,  and  in  1888  influenced 
the  Indians  not  to  sell  their  lands.  During  the 
Messiah  craze  of  1890  his  influence  was  con¬ 


sidered  dangerous  and  his  arrest  was  ordered. 
In  the  attempt  to  carry  out  this  order  he  was 
killed  together  with  his  son,  several  chiefs  and 
members  of  the  Indian  police.  See  Siouan. 

SIUT,  se-oot',  or  ASYUT,  a-se-oot'  (an¬ 
cient,  Lycopolis),  Upper  Egypt.  (1)  The  cap¬ 
ital  of  a  province  of  the  same  name,  situated 
in  a  fertile  district  near  the  left  bank  of  the 
Nile,  248  miles  by  rail  south  of  Cairo.  The 
town  is  about  three-quarters  of  a  mile  west  of 
the  river,  where  a  modern  barrage  and  lock  in 
connection  with  the  great  Nile  irrigation 
scheme  (see  Assouan)  was  completed  in  1902. 
The  main  street,  running  east  and  west,  is 
about  three  miles  in  length.  Among  the  chief 
buildings  are  the  railway  station,  the  govern¬ 
ment  buildings,  a  good  hospital,  public  baths, 
an  American  Presbyterian  mission  station,  with 
schools,  mosques,  bazaars,  etc.  Plotinus,  the 
great  Neo-Platonic  philosopher,  was  born  here 
in  205  a.d.  See  Assiut.  (2)  The  province, 
has  an  area  of  768  square  miles;  pop.  about 
969,000,  giving  about  1,262  to  the  square  mile; 
over  30,000  of  the  population  are  nomads. 

SIVA,  se'va,  the  third  deity  in  the  great 
triad  of  Hindu  gods.  His  name  signifies  in 
Sanskrit  Hiappy,®  (<of  good  omen,®  and  he  typi¬ 
fies  both  destruction  and  reproduction,  but  is 
generally  regarded  as  the  deity  in  the  character 
of  destroyer.  His  worshippers  are  called 
Saivas,  and  they  assign  to  him  the  first  place 
in  the  Trimurti  or  triad,  attributing  to  him 
also  many  attributes  which  properly  belong  to 
the  other  deities.  According  to  the  Saivas, 
Siva  is  Time,  Justice,  Water,  the  Sun,  the  De¬ 
stroyer  and  the  Creator.  He  is  represented  in 
his  characters  of  the  god  of  regeneration  and 
of  justice  as  riding  on  a  white  bull.  He  has 
five  heads ;  three  eyes  —  one  on  his  forehead, 
indicative  of  his  power  of  contemplation ;  two, 
four,  eight  or  10  hands;  and  in  the  middle  of 
his  forehead  a  crescent.  His  throat  is  dark 
blue;  his  hair  of  a  light  reddish  color,  thickly 
matted  together  and  brought  over  his  head  so 
as  to  project  like  a  horn  from  his  forehead.  He 
wears  a  garland  of  human  skulls  around  his 
neck,  and  as  a  second  necklace,  a  serpent;  and 
in  his  hand  holds  a  trident,  surmounted  by  a 
skull,  and  one  or  two  human  heads.  He  is  often 
represented  as  entirely  covered  with  serpents, 
which  are  the  emblems  of  immortality.  His 
weapons  are  the  Khinkhira,  of  which  nothing  is 
known,  a  bow  called  Ajakava ,  a  thunderbolt 
and  an  axe.  He  resides  on  the  wonderful 
Mount  Kailasa,  the  northern  peak  of  the  Hima¬ 
laya.  One  of  his  principal  attendants  is  Tandu, 
a  teacher  of  the  arts  of  dancing  and  mimicry, 
whence  Siva  is  the  patron  of  dancers.  Siva  has 
more  than  1,000  names,  which  are  detailed  at 
length  in  the  69th  chapter  of  the  Siva-Purana. 
These  names  are  mostly  all  derived  from  his  at¬ 
tributes  and  character.  Among  the  exploits  of 
Siva  is  recorded  his  having  cut  off,  in  a  fit  of 
anger,  one  of  the  five  heads  of  Brahma.  He 
likewise  beheaded  his  father-in-law,  Daksha,  for 
having  offended  his  wife;  but  on  the  interfer¬ 
ence  of  the  gods  he  placed  a  ram’s  head  on  the 
headless  trunk. 

SIVA-SNAKE,  the  king  cobra.  See 
Hamadryad. 

SIVAS,  se-vas,  or  RHUM,  Asia  Minor,  (1) 
Capital  of  the  vilayet  of  that  name  on  the  Kizil 
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Irmak,  170  miles  southwest  of  Trebizond,  on 
the  site  of  the  ancient  Sebastia.  It  contains 
some  fine  ruins  of  Seljuk  art,  chief  of  which 
are  the  medresses,  or  colleges  of  the  13th  cen¬ 
tury.  One  of  them  contains  the  tomb  of  Izz-ed- 
din  Kai  Kaus  I,  the  founder  ( 1210—19) .  In 
the  Armenian  convent  are  preserved  several 
relics,  among  them  the  throne  of  Senekherim. 
The  heights  (4,420  feet)  are  crowned  by  castles, 
and  the  general  view,  including  mosques, 
minarets,  colonnades,  etc.,  baths,  khans  and 
bazaars,  through  which  wind  the  narrow  streets, 
is  typically  Oriental.  There  are  Armenian 
churches,  American  and  Jesuit  schools  and 
missions,  and  manufactories.  On  the  route 
from  Bagdad  to  Diarbeker  and  Malatiyeh  and 
thence  to  the  Black  Sea,  it  is  important  com¬ 
mercially.  The  chief  manufactures  are  coarse 
cotton  cloth  and  woolen  hose.  The  inhabitants 
are  Moslems,  Armenians  and  Greeks.  Under 
Diocletian  it  became  an  Armenian  capital,  and 
was  an  emporium  of  wealth  under  Turkish 
dominion.  In  1172  it  was  captured  by  the 
Seljuk  sultan  of  Rhum.  In  1400  when 
the  city  was  taken  by  Timur  it  was  a 
metropolis  of  100,000  people;  but  never 
recovered  from  the  atrocities  perpetrated  at  that 
time.  In  1895  a  cruel  massacre  of  Armenian 
Christians  again  decimated  its  population.  Pop. 
45,000.  (2)  Sivas  is  a  large  vilayet,  and  one  of 

the  most  important  of  the  country.  Its  area  is 
32,300  square  miles.  It  has  a  productive  soil ; 
the  main  crops  are  wheat  and  barley;  fruit 
orchards  and  vineyards  are  extensively  culti¬ 
vated.  The  forests  are  extensive,  mainly  fir, 
pine,  oak  and  beech.  The  chief  mineral  de¬ 
posits  are  silver,  lead,  salt,  coal,  iron,  alum, 
arsenic  and  manganese.  The  exports  include 
grain,  flour,  textiles,  tobacco,  opium,  wool,  car¬ 
pets  and  cattle.  The  principal  imports  are  cot¬ 
ton  manufactures.  The  climate  is  salubrious. 
Pop.  1,090,000. 

SIVASH,  se-vash',  or  PUTRID  SEA, 

Russia,  a  salt  lagoon  on  the  northeast  coast  of 
the  Crimea.  It  is  separated  from  the  Sea  of 
Azov  by  a  narrow  sand  bar,  is  68  miles  long 
and  has  an  area  of  over  900  square  miles.  It  is 
very  shallow,  and  its  water  is  stagnant  and  very 
salt. 

SIVATHERIUM,  a  great  ungulate  mam¬ 
mal,  almost  as  big  as  an  elephant,  whose  re¬ 
mains  occur  in  good  condition  in  the  Pliocene 
(Siwalik)  deposits  of  India.  After  much  dis¬ 
cussion  its  place  has  been  decided  to  be  with 
the  giraffes,  although  it  has  many  similarities  to 
such  aberrant  ^antelopes®  as  the  pronghorn  and 
the  saiga.  The  male  had  two  pairs  of  horns, 
supported  on  bony  cores,  as  in  living  antelopes, 
sheep,  etc.  The  front  pair  of  horns  (on  the 
frontal  bones)  were  of  simple  form,  while  the 
larger  hinder  pair  (on  the  parietals)  were  large, 
palmated  and  much  like  those  of  a  modern 
moose,  but  less  expansive.  Murie  has  suggested 
that  the  sivatherium,  like  the  existing  prong- 
buck,  may  have  shed  the  sheaths  of  its  horns 
annually;  and  this  theory  may  account  for  the 
fact  that  the  horn-sheaths  have  never  yet  been 
found  in  a  fossil  condition.  Vishnutherium  and 
Hydraspotherium  are  closely  allied  genera. 

SIWAH,  se'wa,  or  SIVA,  Egypt,  a  small 
oasis  350  miles  west-southwest  of  Cairo.  It  lies 
below  sea-level  and  consists  of  a  valley  dotted 
by  several  lakes,  prairies,  palm  groves,  gardens 
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and  fields,  abundantly  watered  and  enclosed  by 
steep  hills.  It  is  the  easternmost  of  a  small 
chain  of  oases,  very  fertile,  has  an  abundance  of 
dates,  melons,  olives,  pomegranates,  grapes, 
beans,  barley,  wheat  and  rice,  besides  salt. 
Basket-weaving  and  agriculture  are  the  chief 
industries.  Artesian  wells  abound.  Agermih  is 
the  chief  town,  built  upon  steep  rocks,  and  con¬ 
tains  some  ruins  of  temples  and  deep  wells.  An 
Egyptian  gate  and  a  large  room  covered  with 
hieroglyphics  are  supposed  to  belong  to  an  an¬ 
cient  royal  palace.  Here  was  the  famous  tem¬ 
ple  of  Ammon,  at  least  2,300  years  old.  In  the 
vicinity  is  the  Fountain  of  the  Sun,  a  salty 
spring.  Pop.  3,750.  Consult  Hohler,  T.  B., 
(Report  on  the  Oasis  of  Siva)  (Cairo  1900). 

SIX  NATIONS  OF  THE  IROQUOIS, 
The.  The  five  Iroquois  tribes  —  the  Mohawk 
the  Seneca,  the  Onondaga,  the  Oneida  and  the 
Cayuga  —  speak  dialects  of  the  Iroquoian  stock 
of  languages.  This  stock  is  merely  one  of 
nearly  50  such  linguistic  groups  on  the  Ameri¬ 
can  continent  north  of  Mexico.  This  linguis¬ 
tic  classification  of  languages  into  stocks  does 
not  by  any  means  imply  necessarily  a  com¬ 
munity  of  blood  descent  among  the  peoples 
using  the  several  dialects  within  each  several 
stock,  so  that  homogeneity  of  blood  descent 
may  not  be  consequently  predicated  of  two 
peoples  speaking  dialects  of  the  same  stock. 
In  the  closing  decades  of  the  16th  century 
these  five  nations  or  tribes,  or  at  least  the  main 
bodies  of  them,  united  in  a  defensive*  and  offen¬ 
sive  league  or  confederation  under  a  consti¬ 
tutional  form  of  government.  It  was  a  limited 
democracy,  in  which  mother-rule  was  dominant. 

The  available  historical  data,  although  very 
meagre,  make  it  probable  that  this  act  of  federa¬ 
tion  was  the  last  of  a  series  of  attempts  to  unite 
these  and  also  other  tribes  in  a  permanent 
federal  union.  It  may  also  be  gathered  from 
these  same  sources  that  the  year  1570  a.d.  is  the 
approximate  date  of  the  founding  of  this  re¬ 
markable  league  or  confederation  of  the  five 
Iroquois  tribes  or  nations;  the  number  was  in¬ 
creased  to  six  in  the  18th  century.  At  that 
time  and  for  200  years  after  they  inhabited  the 
central,  the  northern  and  the  northeastern  re¬ 
gions  of  what  is  to-day  New  York  State. 

Early  French  explorers  and  writers  first  called 
them  the  Iroquois;  but  when  the  exact  geo¬ 
graphic  positions  of  these  tribes  became  better 
known  they  named  the  Mohawk  the  Lower,  and 
the  four  other  tribes  the  Upper,  Iroquois;  but 
English  authors,  quite  generally,  knew  them  as 
the  Five  Nations.  But,  in  1722,  the  Tuscarora, 
a  southern  tribe,  speaking  a  dialect  of  the 
Iroquoian  stock  of  languages,  became  officially 
the  sixth  tribe  of  the  federation  or  league  of 
the  Iroquois.  Thenceforth,  these  six  tribes 
(  Pnations)  were  usually  called  the  Six  Nations 
of  New  York  Indians,  often  abbreviated  to  the 
Six  Nations. 

In  1535  a.d.,  Capt.  Jacques  Cartier,  while  ex¬ 
ploring  the  Saint  Lawrence  River,  obtained, 
from  their  Huron  enemies,  meagre  but  trust¬ 
worthy  information  concerning  the  five  Iroquois 
tribes,  under  the  name  ^Troudamani®  and 
^Agouionda.^  He  learned  that  a  state  of  cruel, 
desultory  warfare  existed  not  only  among  the 
five  tribes  themselves  but  also  between  them  on 
the  one  hand  and  the  Huronian  and  other  allied 
tribes,  then  dwelling  on  the  Saint  Lawrence,  on 
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the  other.  When  Champlain,  in  exploring  the 
Saint  Lawrence  River  in  the  first  decades  of 
the  17th  century,  came  in  contact  with  the  war- 
parties  of  the  five  tribes  of  the  Iroquois,  about 
75  years  after  Cartier’s  time,  he  learned  that 
they  had  so  effectively  harassed  the  Huron 
tribes  who  had  formerly  dwelt  on  the  Saint 
Lawrence  River  as  to  compel  them  to  withdraw 
to  allied  peoples  then  living  on  the  banks  of 
Lake  Simcoe  or  to  seek  a  precarious  asylum 
among  neutral  tribes  elsewhere.  But,  these 
Saint  Lawrence  regions,  he  found,  were  in¬ 
fested  with  marauding  bands  of  the  disrupted 
and  dispossessed  Huron  peoples  and  of  the 
tribes  of  Algonquian  speech  allied  with  them. 
These  still  stoutly  disputed  the  Iroquois  con¬ 
quest  of  these  territories.  The  dispossessed 
Huron  tribes  were  sedentary,  only  leaving  their 
villages  and  fields  to  hunt  and  to  fish  at  cer¬ 
tain  seasons  of  the  year.  In  1622  Champlain 
attended  a  peace  conference,  at  which  were 
present  Huron,  Algonquian  and  Iroquois  diplo¬ 
mats  ;  it  had  been  convoked  for  the  purpose  of 
bringing  to  an  end  a  war  which  had  then  been 
waged,  it  was  declared,  for  <(more  than  fifty 
years.®  Peace  was  finally  concluded  in  1624. 
But  in  1626  these  Iroquois  tribes  were  at  war 
with  the  Mohegan  who  had  a  palisade  ((op- 
posite  Fort  Orange  (Albany,  N.  Y.),  on  Castle 
Island.®  Although  inadvertently  aided  by  the 
Dutch  the  Mohegan  were  defeated,  and  the 
Dutch  commander  and  his  men  killed.  ,It  is 
said  that  some  of  the  dead,  including  one  or 
more  of  the  Dutchmen,  were  eaten  by  the 
Iroquois.  The  peace  concluded  in  1624  with 
the  Canadian  tribes  lasted  for  only  about  10 
years,  for  in  1634  these  Iroquois  tribes,  or  five 
nations  of  Iroquois,  inaugurated  a  far-reach¬ 
ing  policy  which  enabled  them  in  subsequent 
years  to  overrun  all  Lower  Canada  and  to  take 
the  first  steps  toward  the  entire  subjugation  of 
Upper  Canada.  The  Algonquian  tribes  inhabit¬ 
ing  the  banks  of  the  Ottawa  River  were  either 
thrust  back  inland  or  entirely  dispersed.  In 
1636  the  five  tribes  or  nations  of  Iroquois  be¬ 
gan  a  systematic  raiding  of  the  four  federated 
Wendat  or  Huron  tribes  who  lived  around  the 
shores  of  Lake  Simcoe.  And  the  complete 
political  destruction  of  this  Huron  federation 
was  accomplished  during  the  summer  of  1649. 
Then  there  followed  the  defeat  and  dispersal  of 
the  Tionontate  or  Tobacco  Nation  (Tribe). 
And  in  1651  these  Iroquois  tribes  attacked  and 
utterly  defeated  the  powerful  Neuter  Nation, 
the  so-called  Attiwendaronk,  occupying  what  is 
to-day  the  southern  peninsula  of  Ontario, 
Canada,  and  what  is  to-day  western  New  York 
State  as  far  as  the  Genesee  River  watershed. 

These  conquests  made  the  five  nations  or 
tribes  of  the  Iroquois  complete  masters  of 
Upper  Canada.  And  as  a  logical  result  they 
extended  their  sway  over  the  conquered  lands, 
held  by  the  two  tribes  last  mentioned,  in  what 
is  to-day  the  State  of  Michigan.  Then,  in 
1654-55,  the  war  with  the  Erie  took  place;  it 
ended  with  the  complete  political  destruction  of 
this  intrepid  people,  for  many  of  them  became 
captives  and  were  adopted  as  citizens  of  the 
commonwealth  of  their  conquerors,  while  others 
fled  to  other  tribes  for  asylum.  These  victories 
left  the  hostile  tribes  in  the  Susquehanna  River 
Valley  the  only  formidable  enemies  of  the  five 
nations  or  tribes  at  this  time.  Then,  in  this 


region,  there  was  a  respite  from  warfare  of 
about  20  years.  In  1676  the  Iroquois  of  the 
five  nations  vigorously  attacked  the  Susque¬ 
hanna  tribes,  especially  the  Conestoga  (<(Place 
Of  Muddy  Water®),  who  although  supported 
by  the  Maryland  authorities  were  nevertheless 
completely  defeated  and  the  valley  of  the  Sus¬ 
quehanna  became  a  highway  for  troops .  of 
Iroquois  warriors  going  to  attack  the  Virginia 
and  Carolina  tribes, —  the  Tutelo,  the  Sapona, 
the  Achonechy  (preferably  Occaneechi),  the 
Catawba,  the  Cherokee  and  other  southern  tribes 
with  whom  they  had  already  been  at  war;  the 
Conoy  and  the  Shawnee  were  also  subdued  and 
brought  under  the  dominion  of  the  five  nations 
of  the  Iroquois  league  or  confederation. 

Subsequent  to  1680  the  five  nations  of  the 
Iroquois  league  attacked  and  defeated  the  Illi¬ 
nois  tribes,  driving  some  across  the  Mississippi 
River.  In  1722  the  Tuscarora  became  a  sixth 
tribe  or  nation  of  the  league  or  confederation 
of  the  Iroquois.  Thenceforth  these  six  tribes 
or  nations  were  usually  called  the  six  nations 
of  New  York  Indians,  shortened  sometimes  to 
the  six  nations. 

To  commend  and  to  secure  their  rule  in  the 
valleys  of  the  Susquehanna  and  the  Ohio  rivers 
these  six  nations  established  a  vast  colonial 
policy,  in  pursuance  of  which  they  placed  a 
vice-gerent  on  the  Susquehanna  and  another  on 
the  Ohio  to  oversee  and  to  advise  the  subject 
tribes  in  purely  local  affairs  and  to  uphold 
federal  law  and  to  maintain  federal  rights  and 
to  secure  justice  by  the  reference  of  matters 
affecting  these  to  the  federal  council  at  Onon¬ 
daga. 

The  vice-gerent  on  the  Susquehanna  River 
was  called  Swatane  by  the  Iroquois  and 
Shikellamy  by  the  Delawares.  Both  names 
signify  ((He  enlightens  us.®  The  vice-gerent 
on  the  Ohio  River  was  named  Scarouady  by 
the  Iroquois  and  Monacatuatha  by  the  Dela¬ 
wares.  The  Iroquois  name  signifies  ((Beyond 
the  Sky.®  The  meaning  of  the  Delaware  name 
is  not  definitely  known.  He  was  more  fre¬ 
quently,  however,  mentioned  as  the  Half-king. 
He  lived  first  at  Logstown,.  but  in  order  to 
avoid  the  French  influence  he  withdrew  to 
Aughwick,  Pa.  It  appears  from  the  records 
that  there  were  probably  two  in  succes¬ 
sion  who  held  this  office  in  the  Ohio  region. 
The  first  notice  of  such  an  official  occurs  in 
1728,  but  of  course  this  was  not  the  historical 
date  of  the  beginning  of  this  unique  native 
American  policy.  The  so-called  French  and 
Indian  War  in  the  fifth  decade  of  the  18th  cen¬ 
tury  brought  this  policy  to  an  end.  With 
the  defeat  of  the  Mohegan  tribes  on  their 
eastern  border  in  desultory  warfare  (1626-40) 
the  Iroquois  were  finally  able,  about  1720,  to 
bring  the  Delawares  under  subjection.  They 
adopted  them  into  the  status  of  women,  which 
by  virtue  of  the  very  dominant  civil  and  political 
position  of  Iroquoian  women  in  their  own  social 
organization  was  not  at  all  the  act  of  humilia¬ 
tion  that  most  writers  on  this  matter  have 
hitherto  maintained.  The  position  of  woman 
among  the  Iroquoian  peoples  was  rather  one  of 
power  and  respect,  being  in  some  measure 
superior  to  that  of  the  warriors  and  the  chiefs. 

Champlain  was  drawn,  largely  by  force  of 
circumstances  and  ignorance  of  the  spirit  of  the 
Iroquois  tribes,  into  committing  two  costiy 
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blunders  which  together  finally  deprived  France 
of  her  Canadian  colonies.  The  first  was  his 
joining  a  Huron- Algonquian  war-party,  in  1609, 
while  on  its  way  to  raid  the  territory  of  the 
five  nations  of  Iroquois.  On  the  shores  of 
the  lake  which  to-day  bears  his  name  he  met  an 
Iroquois  war-party,  which  he  and  his  allies  de¬ 
feated  largely  by  the  strange  firearms  of  the 
Frenchmen,  by  which  three  of  the  Iroquois 
chiefs  were  killed ;  the  second  and  more  serious 
mistake  was  made  in  1615,  when  he  led  an  in¬ 
vading  force  of  French  and  Indians  into  the 
lands  of  the  five  Iroquois  nations ;  he  ad¬ 
vanced  into  these  lands  to  the  region  about  the 
present  site  of  Syracuse,  N.  Y.  There  he  at¬ 
tacked  a  palisaded  fortification  for  four  days, 
but  after  being  severely  wounded  in  the  knee 
by  an  arrow  he  and  his  baffled  allies  —  Hurons 
and  Algonquian  warriors  —  were  compelled  to 
raise  the  siege.  This  unprovoked  overt  act  — 
the  invasion  of  Iroquois  territory  by  these 
Frenchmen  and  Indians  —  aroused  the  undying 
hostility  of  these  five  nations  of  the  Iroqouis 
League  against  the  French.  They  afterward 
consistently  opposed  the  French  at  every  step 
until  the  close  of  the  French  regime  in  Canada 
in  1764.  Thus,  these  five,  later  six,  nations 
became  the  firm  friends  of  the  English  who 
were  at  that  time  often  at  war  with  the  French. 
But  this  English  alliance  finally  became  the 
cause  of  the  disruption  of  the  unity  of  the  league 
as  pointed  out  elsewhere  in  these  pages. 
The  pretentious  raids  into  the  Iroquois  country 
by  Champlain,  De  la  Barr,  Courcelles,  Tracy, 
Frontenac,  Denonville  and  others  never  greatly 
embarrassed  the  activities  of  these  five  nations, 
so  that  they  were  never,  or  at  least  only  tem¬ 
porarily,  prevented  from  gradually  extending 
their  sway  south,  west  and  north  among  the 
native  peoples,  their  neighbors. 

Owing  to  the  fact  that  the  policies  of  this 
League  of  five  nations  or  tribes  were  formu¬ 
lated,  amended  and  executed  by  five  tribal  com¬ 
mittees  of  astute  chieftains  in  the  federal  coun¬ 
cil,  the  league  with  measurable  success  was 
able  to  weather  all  these  wars  and  changes. 
But  the  war  of  the  American  Revolution  rup¬ 
tured  the  unity  of  this  great  institution.  Some 
of  the  tribes,  true  to  their  long-standing  alliance 
with  her,  espoused  the  cause  of  Great  Britain, 
while  a  small  minority,  composed  chiefly  of 
the  Oneida  and  about  one-half  of  the  Tusca- 
rora  with  a  few  from  other  tribes,  remained 
faithful  to  the  American  colonies.  This 
peculiar  situation  resulted  from  a  decision  of 
the  federal  council  of  the  league  to  remain 
neutral  in  the  impending  conflict,  as  a  federa¬ 
tion,  but  nevertheless  to  permit  each  tribe  to 
choose  for  itself  its  own  policy  in  the  premises. 
So  that  as  a  result  of  the  defeat  of  the  English 
people  parts  of  the  league  may  still  be  found 
in  New  York  State  and  in  Canada. 

The  social  organizations  of  the  six  nations 
of  the  Iroquois  and  their  congeners  were  strik¬ 
ingly  alike,  although,  naturally,  there  were  note¬ 
worthy  differences  in  details.  On  the  whole 
many  features  of  their  social  organization  were 
not  very  different  from  those  of  like  purpose 
among  tribes  having  a  similar  social  develop¬ 
ment.  But  the  social  organization  of  the  six 
nations  of  the  Iroquois  and  their  kindred  tribes 
of  the  Iroquoian  linguistic  family  differed 
from  those  of  most  tribes  of  other  linguistic 


stocks  in  being  measurably  more  complex, 
more  expansive  and  more  cohesive  in  its  parts. 
A  noteworthy  difference  between  it  and  that 
of  most  other  tribes  is  the  dominant  position 
and  high  public  responsibility  of  the  women 
who  are  mothers.  This  feature  is  a  remarkable 
recognition  of  the  nobility  and  the  sacredness 
of  motherhood.  The  chiefship  titles,  the  lands 
and  their  products,  and  the  lodges  with  their 
belongings  are  owned  solely  by  the  mothers  of 
these  people  and  these  rights  and  prerogatives 
are  ably  administered  by  these  very  mothers. 

Every  candidate  for  a  chiefship  is  named  at 
a  conference  of  the  mothers  of  the  ohwachira 
(uterine  family)  owning  the  title,  under  the 
premiership  of  the  Matron  of  the  ohwachira. 
The  selection  is  then  submitted  for  review  and 
advice  to  the  tribal  and  to  the  federal  councils 
respectively.  If  the  nomination  is  found  satis¬ 
factory  it  is  confirmed,  but  if  it  be  rejected,  the 
mothers  aforesaid  must  again  meet  in  confer¬ 
ence  in  order  to  make  another  nomination.  If 
necessary,  this  course  must  be  repeated  until  a 
satisfactory  candidate  is  found.  The  review  is 
usually  perfunctory;  of  course,  the  nomination 
is  sometimes  rejected,  although  the  mothers 
naturally  will  present  only  such  a  candidate  as 
they  feel  will  be  a  credit  to  their  ohwachira. 
After  the  institution  of  the  league  or  federa¬ 
tion  the  candidate  had  to  be  installed  into  office 
by  federal  officers  at  a  federal  condoling  and 
installing  assembly.  This  is  a  limited  democracy 
in  which  the  suffrage  for  the  nomination  of 
chieftains  is  confined  to  the  mothers  of  the 
community. 

In  the  original  structure  of  the  league  or 
federation  of  the  five  (later  six)  nations  no 
military  officers  were  recognized.  By  amend¬ 
ment  to  the  original  instrument  two  of  the 
federal  chiefs  (the  one  Onondaga  and  the  other 
Seneca)  were  also  made  military  officers.  But 
it  must  be  understood  that  these  two  officials 
could  perform  their  military  functions  only  out¬ 
side  of  the  sessions  of  the  federal  council. 
No  federal  chief  could  go  on  the  warpath  be¬ 
fore  resigning  his  federal  chiefship,  which  he 
might  resume  on  his  return,  if  he  was  fortunate 
enough.  There  were  three  distinct  classes  of 
civil  council  chiefs  among  these  tribes;  they 
were  the  clan  civil  federal  chieftains  who 
while  members  of  their  local  tribal  council  were 
at  the  same  time  also  members  constituent  of 
the  great  federal  council  of  the  league  or  fed¬ 
eration;  and  the  two  classes  of  clan  civil  chief¬ 
tains,— the  hereditary  (the  office  but  not  the 
person)  and  the  merit  (or  so-called  ^pine-tree® 
chief),  who  were  the  members  constituent  of 
their  own  tribal  council  only.  But  it  must  be 
noted  that  there  was  no  such  officer  as  tribal 
chief  or  chief  of  the  tribe  as  an  aggregation  of 
clans  known  to  the  league,  because  the  chief¬ 
tain  primarily  represented  only  the  ohwachira 
(uterine  family)  owning  his  title,  the  ohwa¬ 
chira  being  a  constituent  unit  of  the  clan;  the 
clan  is,  therefore,  represented  in  council  only  by 
the  chiefs  of  such  of  its  ohwachira  as  may 
have  chieftaincies.  But  sometimes  there  may 
be  a  clan  in  which  no  ohwachira  may  own  a 
chiefship  title  and  so  it  may  not  have  repre¬ 
sentation  in  council. 

The  league  or  confederation  as  an  institu¬ 
tion  or  a  form  of  government  was  an  adapta¬ 
tion  of  that  of  the  separate  tribes  even  as  that 
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of  the  constituent  tribes  was  an  evolution  of 
that  of  the  several  clans  which  composed  each. 
Lastly,  the  government  of  the  clan  was  an 
adaptation  and  expansion  of  that  of  the  several 
ohwachiras  (uterine  families)  composing  .t, 
and  the  ohwachira  or  uterine  family,  strictly 
speaking,  was  composed  of  the  progeny  of  an 
ancestral  mother  and  her  female  descendants, 
reckoning  the  line  solely  through  the  female 
blood.  Persons  of  alien  blood  could  be  adopted 
only  into  such  a  kinship  group.  So  the  clan 
may  be  defined  as  a  permanent  body  of  blood 
kin,  socially  and  politically  organized,  who  de¬ 
rive  actual  or  fictional  descent  through  the 
female  line  only,  from  a  common  ancestral 
mother.  It  is  a  fact  that  the  less  complex 
units  of  kindred  surrendered  part  of  their 
autonomy  to  the  next  higher  units  of  organiza¬ 
tion  in  such  manner  that  the  whole  was  closely 
cohesive  and  interdependent.  The  institution 
of  a  higher  kinship  unit  created  new  privileges, 
duties,  rights  and  obligations.  This  was  the 
principle  of  organization  of  the  confederation 
of  the  said  five  (later  six)  Iroquois  tribes  or 
nations. 

In  nautical  matters  the  five  (later  six)  na¬ 
tions  of  Iroquois  were  measurably  inferior  to 
the  Huron  and  the  Algonquian  tribes  of 
Canada.  The  canoes  of  the  former  were  con¬ 
structed  of  elm  bark  and  were  of  clumsier 
workmanship  and  they  were  no  match  for  the 
beautiful  birch  bark  canoes  of  the  latter.  So 
it  is  found  that  in  most  of  the  canoe  fights 
mentioned  in  history  these  Iroquois  tribes  were 
usually  worsted.  After  the  establishment  of 
the  league  or  confederation  the  five  federated 
tribes  of  Iroquois  lost  no  time  in  making  their 
united  power  felt.  The  evidence  of  this  fact 
is  found  in  the  expulsion  of  the  two  Wendat 
(later  Huron)  tribes  from  their  habitat  on  the 
Saint  Lawrance  River,  about  the  close  of  the 
16th  century.  When  the  Dutch  traders  estab¬ 
lished  themselves  at  Fort  Orange  near  the 
present  site  of  Albany,  N.  Y.,  these  Iroquois 
tribes  obtained  firearms  from  them  and  were 
thereby  enabled  to  extend  their  conquests  over 
practically  all  the  neighboring  tribes,  in  such 
manner  that  their  sway  was  acknowledged  from 
the  Tennessee  to  the  Ottawa  River  and  from 
the  Kennebec  to  the  Illinois  River  and  Lake 
Michigan ;  the  Chippewa,  however,  checked 
their  westward  advance;  the  Cherokee  and  the 
Catawba  and  their  allies  effectually  barred  their 
further  advance  southward,  while  at  the  north 
they  were  much  hampered  by  the  operations 
and  machinations  of  the  French  and  their 
native  allies.  A  list  of  the  tribes  against  whom 
they  raised  the  hatchet  is  simply  startling.  In 
brief,  they  attacked  more  than  28  Algonquian 
tribes,  12  Iroquoian  tribes  and  at  least  three 
Siouan  peoples.  So  that  by  1664,  when  the 
English  displaced  the  Dutch  at  Albany,  the 
conquests  of  the  league  of  the  Iroquois  or  five 
nations  had  extended  so  far  that  the  sway  of 
these  tribes  was  supreme  over  the  native  tribes 
in  practically  the  entire  valley  of  the  Saint  Law¬ 
rence  River.  In  1666  the  five  nations  of  the 
Iroquois  league  made  peace  with  the  French 
and  their  native  allies  who  had  attacked  and 
burned  some  of  their  villages.  Both  parties  to 
this  peace  observed  it  for  a  lo'ng  period.  The 
league  was  organizing  to  push  its  conquests 


further  south  and  west  than  they  had  previously 
done. 

Their  wars  were  waged  primarily  for  the 
security  of  their  homes  and  their  hunting  lands 
and  for  the  perpetuation  of  their  independence 
and  political  life,  briefly,  for  the  preservation  of 
their  institutions  and  for  the  welfare  and  integ¬ 
rity  of  their  unique  commonwealth. 

The  French  in  the  latter  part  of  the  17th 
century  made  a  number  of  attempts  through 
the  Jesuit  missionaries  to  induce  the  people  of 
the  five  federated  Iroquois  tribes  to  break  off 
their  English  alliance  and  to  emigrate,  to  Can¬ 
ada  and  to  come  under  French  jurisdiction. 
These  attempts  were  so  far  successful  that 
numbers  from  the  different  tribes,  chiefly  the 
Mohawk  and  Onondaga,  left  their  former  alle¬ 
giances  and  formed  Catholic  settlements  in 
Saint  Regis,  the  Bay  of  Quinte,  Oka,  Lake  of 
the  Two  Mountains  and  Caughnawaga,  on  the 
Saint  Lawrence  River.  The  tribes  of  the 
league,  however,  made  repeated  unsuccessful 
efforts  to  induce  these  emigrants  to  return  to 
their  former  homes,  and  so  in  1684,  after  real¬ 
izing  the  futility  of  their  efforts,  they  declared 
these  emigrants  traitors  to  the  peoples  of  the 
league.  The  residue  of  the  peoples  of  the  five 
nations  occupied  their  original  habitats  until 
the  Sullivan  raid  in  1779  dislodged  them  and 
caused  some  to  seek  new  homes  elsewhere. 
Those  who  did  not  emigrate,  live  on  reserva¬ 
tions  in  New  York  State  and  those  who  did, 
live  in  Ontario,  Canada. 

The  constructive  principles  of  right  and 
justice,  underlying  the  institution  of  the  league 
or  confederation,  defined  primarily  the  rights 
and  the  obligations  arising  from  blood  kinship 
and  affinity.  Their  internal  and  their  foreign 
polity  was  molded  and  guided  in  consonance 
with  these  principles.  The  motive  for  the  in¬ 
stitution  of  the  league  was  avowedly  to  secure 
universal  peace  and  welfare  ( Ne *'  Sken'non> ) 
among  men  by  the  recognition  of  the  equality 
of  rights  and  obligations  among  citizens  of 
their  commonwealth  and  the  establishment  of 
righteousness  and  justice  ( Ne "  Gai‘hwi'io )  in 
directing  and  regulating  personal  and  public 
conduct  by  them ;  and  by  the  stopping  of  blood¬ 
shed  through  the  proscription  of  the  bloodfeud 
by  the  tender  to  the  aggrieved  family  of  the 
prescribed  price  for  the  killing  of  a  cotribes¬ 
man  or  cotribeswoman;  by  abstention  from 
the  eating  of  human  flesh;  and,  lastly,  by  the 
maintenance  and  the  effective  exercise  of  power 
(Ne’'  Ga’s‘hasdon‘'sa’) ,  not  only  military 
strength  but  also  the  magic  power  (the  orenda ) 
believed  inherent  in  the  forms  and  words  of 
their  ceremonial,  social  and  political  activities. 
The  tender  by  the  offender  and  his  family 
( ohwachira )  to  the  aggrieved  family  ( ohwa¬ 
chira )  for  the  homicide  of  one  of  its  members 
was  20  strings  of  wampum  —  10  for  the  dead 
person  and  10  for  the  forfeited  life  of  the  of¬ 
fender;  but,  if  the  victim  was  a  woman,  30 
strings  were  required,  as  the  value  of  a 
woman’s  life  was  held  to  be  double  that  of  a 
man. 

The  tribes  in  question  were  of  course  seden¬ 
tary  and  agricultural,  deriving  only  a  portion 
of  their  subsistence  from  their  hunting  and 
fishing  grounds.  Skill  and  adaptability  in 
lodgebuilding  and  in  the  construction  of  pali¬ 
saded  fortifications  were  marked  characteristics 
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of  these  tribes  when  first  encountered.  In 
political  organization  and  statesmanship,  in 
military  prowess  and  in  the  aptitude  to  found 
their  institutions  on  universal  principles  of 
right  and  justice  and  mercy  these  five  (later 
six)  nations  were  second  to  no  other  native 
Indian  people  north  of  Mexico.  The  astute 
diplomats  of  France  and  England  who  at  dif¬ 
ferent  times  treated  with  their  wily  leaders 
found  them  their  peers  and  exemplars  in  state¬ 
craft.  Each  tribe  was  an  independent  political 
unit  and  exercised  the  rights  of .  local  self- 
government,  but  in  all  federal  affairs  it  acted 
jointly  with  its  confederates  through  a  federal 
council,  composed  of  chiefs  who  were  members 
of  both  the  tribal  and  the  federal  councils. 
Every  tribal  (i.e.,  clan)  chief  was  not  a  federal 
officer. 

Before  the  great  principles  of  the  league  or 
confederation  of  the  five  (later  six)  nations 
were  constructively  formulated  into  a  system 
of  interdependent  federal  institutions  the 
avowed  polity  of  these  five  (later  six)  na¬ 
tions  of  the  Iroquois  was  a  narrow  tribalism 
which  naturally  regarded  and  treated  all  other 
people  as  game  or  as  animal  pests  to  be  de¬ 
stroyed  for  the  common  good.  This  harsh, 
although  orthodox,  standpoint  was  not  alto¬ 
gether.  changed  by  the  universal  principles  of 
reconciliation  and  goodfellowship  adopted  as 
the  working  forces  of  the  institutions  of  the 
league  or  federation  by  its  great  founders. 
So  in  the  warfare  of  the  league  or  federation 
prisoners  were  subjected  to  the  most  ferocious 
cruelty;  unadopted  women  and  infant  prisoners 
were  at  times  burned  as  alleged  reprisals  for 
similar  treatment  by  their  enemies.  Yet,  withal, 
they  were  not  “a  race  of  rude  and  savage  war¬ 
riors®  but  they  were  <(a  kindly  and  affectionate 
people,  .  full  of  keen  sympathy  for  kin  and 
friends  in  distress,  kind  and  deferential  to  their 
women,  exceedingly  fond  of  their  children,® 
anxiously  striving  for  the  establishment  of 
peace  and  goodwill,  righteousness  and  Justice 
and  mercy,  among  men,  and  profoundly  imbued 
with  a  just  reverence  for  the  institutions  of 
their  federal  commonwealth  and  for  its  noted 
founders  and  prophet  statesmen  and  states- 
women. 

The  religion  of  these  six  nations  or  tribes 
of  the  Iroquois  like  that  of  all  other  peoples 
of  this  linguistic  stock  consisted  in  the  recog¬ 
nition  and  the  worship  of  unseen  forces  and 
beings  whose  expressions  were  embodied  in  all 
the  environing  objects  and  powers  and  phe¬ 
nomena  and  in  many  fictions  of  mythopoetic 
fancy,  which,  directly  or-  remotely  affecting 
their  welfare  or  causing  their  illfare,  were  re¬ 
garded  as  anthropic  personages,  in  fact,  as  man- 
beings,  endowed  with  human  life,  volition  and 
peculiar  orenda  (or  magic  power,  which  is  the 
only  impersonal  concept  of  their  philosophy). 
Form  is  the  logos  or  expression  of  creative 
spirit.  This  makes  it  clear  that  the  people  of 
these  tribes  were  not  at  all  idolators  in  the 
usual  sense  of  this  much-abused  term.  This 
religion,  however,  placed  emphasis  on  the 
punctilious  performance  of  the  rituals  and  the 
strict  observance  of  the  customs  and  ceremo¬ 
nies  upon  which  these  rest,  rather  than  on  the¬ 
ories  of  morals  or  ethics  as  such.  Neverthe¬ 
less,  many  of  their  ethical  standards  express 
ideals  not  yet  attained  by  modern  culture  and 
civilization.  Some  have  been  formulated  into 


law.  The  orphan  and  the  poor  were  not  known 
as  such  in  their  polity.  The  food-supply  — 
even  the  best  of  it  —  typified  by  a  beaver’s  tail 
contained  in  a  bark-bowl  (the  most  delicious 
morsel  known  to  them)  —  was  made  free  to 
every  person.  The  most  desirable  flesh  was  of 
the  absolute  right  of  every  person  who  was  a 
citizen  of  their  commonwealth,  their  state. 

In  the  pantheon  of  the  Iroquois  the  status 
and  the  personal  relations  of  the  deities  and 
personages  thereof  were  naturally  governed  by 
regulations  and  customs,  derived  directly  from 
those  prevailing  in  the  social  and  political  or¬ 
ganizations  of  the  people,  and  so  there  is 
among  the  chief  gods  and  goddesses  of  their 
faith  a  kinship  system  identical  with  the  fabric 
of  interrelated  duties,  obligations  and  immu¬ 
nities  of  the  prototype — the  kinship  system  of 
the  people,  themselves.  This  is  the  psychology 
of  the  divine  institutions  of  Iroquois  faith. 
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SIX-PRINCIPLE  BAPTISTS.  See  Bap¬ 

tists. 

SIX-THREE-AND-THREE  PLAN.  See 

Education,  Elementary. 

SIXTEENTH  CENTURY.  This  century 
is  one  of  the  most  important  in  modern  history, 
first  as  the  terminal  phase  of  the  Renaissance, 
and,  second,  as  the  beginning  of  the  religious 
upheaval  called  the  Reformation,  or  more  re¬ 
cently  “The  Religious  Revolt  in  Germany.®  The 
still  living  spirit  of  the  Renaissance  made  the 
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century  a  period  of  great  art.  Leonardo  da 
Vinci  and  Raphael  died  not  far  apart  ( 1519— 
20).  The  great  Venetian  painters,  the  Bel¬ 
linis,  Titian,  Tintoretto,  Veronese  flourished, 
and  such  men  as  Correggio  and  Botticelli,  not  to 
mention  a  whole  host  of  lesser  lights,  lived 
from  the  preceding  century  and  did  some  of 
their  best  painting  which  has  always  been  an 
inspiration.  Architecture  decayed  to  some  ex¬ 
tent,  but  it  was  in  this  century  that  Michel¬ 
angelo  built  the  great  dome  of  Saint  Peter’s 
at  Rome,  and  some  <of  the  finest  Italian  palaces 
were  planned  and  constructed.  Sculpture  under 
the  group  of  men  from  Michelangelo  and  Ben¬ 
venuto  Cellini  to  John  of  Bologna,  achieved 
masterpieces  that  were  to  be  forever  famous. 

Italy  was  not  alone  in  this  great  development 
of  the  arts,  for  such  men  as  Jean  Goujon  and 
Germain  Pilon  were  distinguished  as  sculptors 
in  France,  and  the  chateaux  of  the  Loire  are 
enduring  monuments  of  French  architecture  and 
great  beginnings  of  French  paintings  were 
made.  German  painting  had  Diirer  and  the 
Holbeins  and  sculpture  the  Visschers  and 
Adam  Kraft.  In  Spain,  as  well  as  in  the 
Netherlands,  there  came  a  fine  initiative  for 
the  supreme  period  of  their  painting  which  was 
to  follow  in  the  next  century.  Only  England 
was  not  touched  by  the  art  spirit  of  the  time, 
though  the  response  in  literature  in  the  mag¬ 
nificent  Elizabethan  period  must  be  credited  to 
make  up  for  it.  While  it  is  not  generally 
realized,  the  Renaissance  evoked  a  great  litera¬ 
ture  as  well  as  a  great  art  in  all  the  countries 
of  Europe.  The  development  of  this  was  some¬ 
what  delayed,  and  occurs  in  the  16th  much  more 
than  the  15th  century.  It  included  Ariosto  and 
Tasso  as  well  as  Vasari,  Machiavelli,  Lorenzo 
de  Medici  and  Benvenuto  Cellini  in  Italy; 
Marguerite  of  Navarre  and  the  Pleiades,  Ron- 
sard,  Rabelais  and  Montaigne  in  France,  Cer¬ 
vantes  and  Lope  de  Vega,  with  Saint  Teresa 
and  the  great  mystical  writers  in  Spain;  and 
Camoens  in  Portugal.  The  culmination  of 
Renaissance  literature  came  in  the  Elizabethan 
period  in  England.  Michelangelo,  poet  as  well 
as  artist,  died  just  two  months  before  Shakes¬ 
peare  was  born,  and  the  two  men  are  comple¬ 
ments  of  each  other  at  the  extremes  of  cultural 
Europe.  The  Teutonic  countries  presented  a 
great  development  of  scholarship  though  not  of 
original  literature. 

The  art  of  the  16th  century  is,  however,  its 
greatest  chapter.  It  contains  all  the  work  of 
Raphael,  the  greater  part  of  that  of  Michel¬ 
angelo,  not  a  little  of  Leonardo  da  Vinci,  most 
of  Titian  and  all  of  Tintoretto  and  Veronese, 
not  to  mention  a  number  of  men  who  in  any 
other  period  would  be  looked  upon  as  of  the 
very  first  rank.  Raphael  has  been  called  the 
greatest  painter  of  all  time  and  while  modern 
art  criticism  has  discounted  that  flattery, 
scarcely  any  one  would  be  ranked  above  him. 
When  he  died  at  the  age  of  37  he  had  reached 
distinction  as  an  architect^  and  archseologist  as 
well  as  a  painter.  Narrow  specialism  was  ex¬ 
tremely  rare  in  the  Renaissance  and  many  men 
did  many  things  well.  Titian  is  one  of  Raphael’s 
great  rivals ;  some  of  his  Madonnas  are  among 
the  most  beautiful  in  the  world.  Delacroix  de¬ 
clared  that  he  came  closest  to  the  spirit  of  an¬ 
tiquity.  Another  great  painter  of  the  time  whose 
work  is  growing  in  appreciation  in  our  time  is 


Correggio.  Leigh  Hunt  declared  him  the  most 
skilful  artist  since  the  ancient  Greeks  in  the 
art  of  foreshortening.  He  was  master  of  every 
technical  device  in  painting  and  this  was  a  time 
of  fine  technique.  Tintoretto  has.  been  restored 
to  modern  estimation  by  Ruskin.  Paolo  Cag- 
liare,  known  as  Veronese,  was  a  master  of 
decoration  and  no  decorative  painter  has 
equaled  him  in  the  effective  use  of  color.  It 
is  easy  to  trace  art  decadence  in  the  century  but 
not  difficult  to  understand  it,  once  it  is  appre¬ 
ciated  that  at  the  beginning  Botticelli  was  doing 
his  famous  tondi  or  rondo,  Leonardo-da-Vinci 
was  painting  the  (Mona  Lisa)  and  Fra 
Bartolomeo  had  just  come  under  the  influence 
of  the  Venetians  and  the  spell  of  their  rich 
color.  It  would  have  been  almost  impossible  to 
expect  that  painting  could  be  maintained  on  any 
such  high  level  as  all  this  indicates. 

The  century  witnessed  the  career  of  the  man 
often  declared  to  have  been  the  finest  intellec¬ 
tual  and  artistic  genius  who  ever  lived,  Michel¬ 
angelo  Buonarotti.  He  is  the  most  distin¬ 
guished  of  sculptors  since  the  Greeks.  Some  of 
his  painting  rivals  that  of  the  very  greatest 
painters.  His  decoration  of  the  Sistine  Chapel 
made  him  forever  famous  and  has  been  the 
subject  of  reverend  study  ever  since.  As  an 
architect  he  is  undoubtedly  one  of  the  world’s 
supreme  geniuses  in  construction.  Without 
steel  or  steam  or  any  mechanical  aid  except  a 
mule  and  an  inclined  plane,  he  built  the  great 
dome  of  Saint  Peter’s,  one  of  the  architectural 
wonders  of  the  world.  Meant  to  be  seen  as  the 
first  object  visible  in  Rome  to  the  travelers 
who,  in  the  old  days,,  came  over  the  mountains 
in  carriages  or  on  horseback  20  miles  away,  it 
looks  more  like  a  work  of  the  Creator  than  of 
the  creature.  This  greatest  of  sculptors,  paint¬ 
ers,  architects,  has  written  sonnets  that  have 
only  been  equaled  by  Dante  and  Shakespeare 
and  have  never  been  surpassed.  In  every  mode 
of  aesthetic  expression,  he  was  a  master  in  the 
highest  sense  of  the  word.  After  having  worked 
hard  all  his  life,  he  lived  to  be  nearly  90  in  the 
full  possession  of  his  faculties.  His  personal 
character  is  equal  to  his  genius.  He  was  a 
deeply  religious  man  who  all  his  life  had  been 
well  known  for  his  thoughtfulness  for  others. 
He  left  a  sum  of  money  in  his  will,  the  income 
of  which  was  to  be  <(given  for  the  love  of  God 
to  the  modest  poor.®  One  of  his  sonnets  is  a 
prayer  that  he  may  not  let  himself  become  so 
occupied  with  the  mere  trifles  of  life  as  to 
forget  that  it  is  a  preparation  for  another. 
Vittoria  Colonna  declared  that  those  who  ad¬ 
mire  Michelangelo’s  works  admire  but  the 
smallest  part  of  him.  The  artist  is  often  a  dis¬ 
appointment  after  his  works ;  Michelangelo’s 
personality  had  just  the  opposite  effect.  At  the 
end  he  declared  that  <(life,  which  had  been  given 
us  without  our  asking,  had  wonderful  possibili¬ 
ties  of  good  in  it,  and  death  which  came  un¬ 
summoned  from  the  same  Providential  hand 
could  surely  not  prove  less  full  of  blessing.® 

The  period  is  famous  for  its  devotion  to  the 
arts  and  crafts.  The  furniture  is  noted  for  its 
charm  of  design  and  fine  execution  and  was 
often  designed  by  the  great  artists.  Objects  for 
church  use  were  made  the  most  beautiful 
works  of  art.  A  thurible  or  censor  made  by  a 
pupil  of  Leonardo  da  Vinci  sold  at  auction  re¬ 
cently  for  some  $60,000  because  it  was  thought 
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to  be  the  most  beautiful  piece  of  bronze  work 
of  its  kind  in  the  world.  Candelabra  for 
church  and  home  use,  cups,  plaques  and  other 
articles  were  made  with  similar  perfection. 
Some  of  Benvenuto  Cellini’s  work  of  this  kind 
is  very  precious.  Artistry  was  the  keynote  in 
every  department  of  life.  When  Aldus  pub¬ 
lished  (1501)  his  Virgil  in  italics,  the  designer 
of  the  type  was  Francia,  the  famous  painter  at 
Bologna  who  had  designed  all  Aldus’  previous 
fonts  of  type.  The  home  beautiful  was  the 
special  cult  of  the  time.  The  ladies  of  the 
Renaissance  planned  charming  private  apart¬ 
ments,  music-rooms,  art  galleries  and  reception- 
rooms  which  reflected  their  personalities  and 
are  the  most  beautiful  of  their  kind  ever 
created.  Some  of  them  have  been  reproduced 
in  modern  museums  in  the  hope  of  stimulat¬ 
ing  emulation.  The  apartments  of  Lucrezia 
Borgia  at  Ferrara  were  particularly  famous. 
Landscape  architects  made  the  gardens  sur¬ 
rounding  these  houses  beautiful  and  artists 
were  appealed  to  to  plan  details  of  all  kinds 
so  as  to  be  sure  that  all  would  be  beautiful  as 
well  as  useful. 

Painting  outside  of  Italy  flourished  wonder¬ 
fully  and  the  names  of  Albrecht  Diirer  and  the 
Holbeins  in  Germany,  of  the  Clouets,  Cousin 
and  Fouquet  in  France  and  of  Navarete,  of 
Juan  Bourgona,  of  Louis  de  Vargas  and  Pablo 
de  Cespedes  in  Spain,  as  well  as  Mabuse,  Van 
Orley,  Blondeol  and  Justus  of  Ghent  in  the 
Netherlands  all  live  in  honor  among  those  in¬ 
terested  in  the  history  of  art.  In  sculpture  there 
is  a  distinct  descent  from  the  preceding  century, 
except  for  some  great  work  of  Leonardo  da 
Vinci  and  Michelangelo,  but  the  sculptures  of 
John  of  Bologna  and  Benvenuto  Cellini  deeply 
influenced  succeeding  generations  and  are 
greatly  admired  in  our  time.  In  France,  Gou¬ 
jon’s  reliefs  for  the  Fountain  of  the  Innocents 
are  among  the  most  beautiful  works  of  their 
kind  ever  produced.  Germain  Pilon’s  group  of 
the  Three  Graces  is  a  monument  to  the  refined 
tastes  of  the  time,  and  to  the  genius  of  the 
sculptor,  even  though  it  may  show  signs  of  the 
beginning  of  decadence.  In  Germany  the  great 
group  of  figures  for  the  monument  of  the 
Emperor  Maximilian  at  Innsbruck,  executed 
early  in  the  16th  century,  shows  how  high  were 
the  standards  of  plastic  art  everywhere  at  this 
time.  Saint  Sebald’s  tomb,  executed  by  the 
Vischers,  father  and  son,  at  Nuremburg  re¬ 
mains  one  of  the  unapproached  marvels  of  a 
great  period.  There  were  many  foci  of  fine 
artistry  in  southern  Germany  during  the  period. 

The  Elizabethan  Period  in  English  litera¬ 
ture  is,  with  the  art  of  Italy,  the  twin  triumph 
of  the  century.  It  holds  all  of  Marlowe’s  writ¬ 
ing  and  up  to  the  very  flowering  of  Shakes¬ 
peare’s  genius.  It  has,  besides,  the  poetic 
beauties  of  Sidney  and  Spenser,  the  marvel¬ 
ous  English  of  Chapman’s  translations  and  the 
best  of  Ben  Jonson’s  dramatic  work.  It  is  not 
only  the  greatest  period  of  literature  in  English, 
but  one  of  the  greatest  periods  of  world  litera¬ 
ture.  The  English  people  were  extending  their 
domains  beyond  the  sea.  The  peril  from  the 
Armada  had  deeply  stirred  the  English  mind 
and  the  reaction  after  the  victory  gave  a  great 
stimulus  to  thought  and  writing.  As  is  so  often 
the  case,  when  the  country  was  growing  in 
national  importance,  intellectual  genius  bloomed 
also  and  so  ((the  spacious  times  of  great  Eliza® 


furnished  a  stimulus  that  was  well  responded  to. 
A  very  great  period  of  dramatic  literature  de¬ 
veloped  quite  unexpectedly,  continued  for  a  gen¬ 
eration  and  then  began  to  decline.  By  the  end 
of  the  second  generation  the  inspiration  had 
faded  and  only  conventional  work  was  being 
done. 

This  century  saw  a  wonderful  outburst  of 
European  literature,  culminating  in  the  latter 
part.  The  Elizabethan  period  in  England  was 
rivaled  in  other  countries.  In  Portugal 
Camoens  wrote  (Os  Lusiadas,*  the  epic  story 
of  Portuguese  exploration  of  Africa  and  Asia 
and  of  the  foundation  of  Portugal’s  In¬ 
dian  empire.  Friedrich  Schlegel  declared  it  the 
greatest  epic  of  modern  times.  In  Spain  came 
the  beginnings  of  the  careers  of  Lope  de  Vega 
and  Cervantes;  in  France  Rabelais,  at  the  be¬ 
ginning  of  the  century,  Montaigne,  at  the  end, 
did  their  work;  in  Italy  Ariosto  and  Tasso. 
Had  Shakespeare  visited  the  Continent  as  a 
young  man  he  might  have  met  nearly  all  of 
these.  The  writers  of  the  most  humanly  in¬ 
teresting  play,  ( Hamlet, }  of  the  greatest  novel 
ever  written,  (Don  Quixote, }  of  the  greatest 
modern  epic,  (Os  Lusiadas,*  of  the  greatest 
letters  (Saint  Teresa)  and  the  greatest  essays 
(Montaigne)  were  all  doing  their  work  to¬ 
gether  in  the  last  quarter  of  this  century. 
Some  of  them  were  to  accomplish  their  best 
work  only  at  the  beginning  of  the  next  century, 
but  their  inspiration  came  from  this. 

The  cultural  development  of  the  Spanish- 
American  countries  during  the  century  is  one 
of  the  surprises  of  recent  historical  research. 
Schools  were  established  in  Mexico  and  Peru 
during  the  second  quarter  of  the  century  and 
in  1551  the  universities  of  Mexico  and  Lima 
received  royal  charters.  During  the  last  quar¬ 
ter  of  the  century,  medical  and  law  departments 
were  organized  and  these  universities  had  many 
hundreds  of  students.  The  printing  press  was 
introduced  into  Mexico  (1536)  and  the  first 
book  printed  was  (La  Escale  EspirituaP  ((The 
Ladder  of  the  SpiritQ  the  following  year. 
Seven  printers  plied  their  craft  in  the  century. 
Professor  Bourne  of  Yale  declared  that  Mexi¬ 
can  scholars  before  the  end  of  this  century 
((made  distinguished  achievements  in  some 
branches  of  science,  particularly  medicine  and 
surgery,  but  especially  linguistics,  history  and 
anthropology.®  In  the  following  century  there 
were  chairs  in  all  the  sciences  and  ((some  of 
the  professors,  notwithstanding  the  vast  dis¬ 
tance,  gained  the  applause  of  the  litterati  of 
Europe.  In  range  of  studies,  in  standard  of 
attainments  by  the  officers,  the  Mexican  institu¬ 
tions  of  learning  surpassed  anything  that  ex¬ 
isted  in  English  America  until  the  19th  century.® 
(Bourne).  The  university  was  granted  by  the 
Crown  an  income  of  about  $10,000,  so  that  con¬ 
sidering  the  value  of  money,  apart  from  fees 
and  other  sources  of  revenue,  it  had  the  equiva¬ 
lent  of  an  income  of  $100,000  a  year  in  our 
time. 

The  most  fascinating  character  of  the  century 
whose  work  has  lived  on  after  him  and  has 
deeply  influenced  the  after  world  is  Ignatius 
of  Loyola.  A  Spanish  soldier,  wounded  at  the 
siege  of  Pamplona  by  the  French  in  1521,  he 
had  his  leg  rebroken  when  it  had  healed  in  bad 
position,  bearing  the  awful  pain  in  those  pre- 
anaesthetic  days,  rather  than  have  his  pride 
annoyed  by  the  deformity.  During  the  en- 
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forced  idleness  he  read,  after  exhausting  all 
the  romances  of  chivalry  at  hand,  a  life  of 
Christ  and  lives  of  various  saints,  particularly 
that  of  Saint  Francis  of  Assisi,  and  came  to  the 
conclusion  that  life  was  only  worth  living  when 
lived  in  imitation  of  the  God-Man.  Amidst 
many  almost  incredible  difficulties,  for  more 
than  a  dozen  years  he  formed  his  character  by 
spiritual  exercises,  took  up  the  study  of  gram¬ 
mar  in  a  class  with  little  boys,  supported  him¬ 
self  by  begging  as  one  of  the  beggar  students 
of  the  time,  and  gathered  around  him  at  the 
University  of  Paris  a  group  of  seven  men,  who 
in  1534  took  their  vows  with  him  as  members 
of  the  Company  of  Jesus.  With  true  Spanish 
chivalry,  their  first  object  was  to  win  over  the 
Holy  Land  from  the  infidels  by  going  to  Jerusa¬ 
lem  and  converting  it.  Prevented  by  war  from 
doing  this,  they  became  teachers  and  mission¬ 
aries  in  Italy.  Their  zeal  was  so  great  and  yet 
so  reasonable,  they  were  so  absolutely  unselfish 
and  had  a  charm  that  attracted  so  much  atten¬ 
tion,  that  they  accomplished  wonders.  The 
Pope  received  them  with  kindness  and  gave 
them  provisional  confirmation  of  their  rule. 
Pope  Paul  III  had  insisted  on  limiting  the 
number  of  religious  orders  because  of  abuses 
that  had  arisen  in  them,  but  after  reading 
Ignatius’  rule  he  declared  <(the  finger  of  God 
is  here,®  gave  them  the  fullest  confirmation 
and  in  1543  they  were  acknowledged  as  one 
of  the  religious  orders  of  the  Church. 

The  Jesuits,  thus  simply  founded,  proved  to 
be  one  of  the  creations  of  that  great  period 
most  far-reaching  in  influence.  By  the  end  of 
the  century  they  had  schools  in  nearly  every 
country  of  Europe,  with  many  thousands  of 
pupils.  A  hundred  years  later  they  had  some 
200,000  pupils.  They  went  as  missionaries  to 
China  and  Japan,  Mexico,  Peru,  Brazil,  Para¬ 
guay  and  Chile,  to  Farther  India  and  to  the 
North  American  Indians.  They  wrote  many 
thousands  of  books  and  their  bibliography  con¬ 
tains  over  11,000  authors.  The  list  of  Bellar- 
mine’s  works  fills  50  pages,  double  column,  one 
of  them  published  in  54  languages.  They  were 
discoverers  in  astronomy,  founders  in  anthro¬ 
pology  and  ethnology,  writers  on  every  scien¬ 
tific  topic,  and  Poggendorff  has  500  of  them  in 
his  ( Biographical  Dictionary  of  Science. )  The 
last  prayer  of  Ignatius  ’was  that  his  order 
should  be  persecuted.  As  Francis  Thompson 
said,  <(Most  _  singular  bequest  that  a  founder 
ever  transmitted,  it  has  been  singularly  ful¬ 
filled.®  Suppressed  by  the  Pope  in  1773,  they 
survived  in  Russia,  were  restored  in  the  early 
19th  century  and  there  are  over  20,000  Jesuits 
in  the  world  now. 

The  most  disputed  character  of  the  century 
is  Martin  Luther.  Lord  Acton  once  declared 
his  life  the  most  difficult  problem  in  historical 
writing.  The  movement  initiated  by  him  sep¬ 
arated  the  Teutonic  peoples  from  the  Pope  and 
then  made  their  monarchs  the  head  of  both 
Church  and  State  ( Cujus  regio  ejus  religio). 
There  had  been  unfortunate  abuses  within  the 
Church'  and  many  felt  that  these  could  not  be 
corrected  without  breaking  away  from  Rome. 
A  number  of  deeply  religious  people  followed 
Luther  out  of  the  Church  for  this  reason.  Po¬ 
litical  motives  and  the  confiscation  of  the  prop¬ 
erty  of  the  Church  and  of  the  religious  orders 
helped  the  movement.  Sweden  affords  a  typical 
example  of  this.  Most  of  this  property  had 


been  held  in  trust  for  the  poor  and  for  education. 
In  the  religious  conflict  which  followed,  social 
organization  for  the  benefit  of  the  poor  and 
education  suffered  severely.  Fewer  universi¬ 
ties  were  founded,  the  attendance  was  smaller, 
intellectual  life  declined  (Erasmus),  there  was 
less  academic  freedom  (Paulson).  Luther’s 
doctrine  of  liberty  of  judgment  and  personal 
interpretation  of  the  Scriptures  soon  led  to  a 
multiplication  of  sects,  each  bitterly  opposed 
to  the  others.  Calvin  in  Switzerland  and  Knox 
in  Scotland  are  as  difficult  to  estimate  properly 
as  Luther.  They  too  gathered  round  them 
many  of  those  in  their  environment  most  deeply 
interested  in  religion.  Rev.  Dr.  Briggs  sug¬ 
gested  that  there  were  other  and  greater  re¬ 
formers  in  the  century  than  these  popular 
heroes.  He  mentioned  Sir  Thomas  More, 
Erasmus  and  John  Von  Staupitz  as  <(the  three 
irenic  spirits  .  .  .  the  beacons  of  the  greater  ref¬ 
ormation  that  was  impending.®  Luther’s  move¬ 
ment  began  a  reaction  for  sadly  needed  reform 
in  the  Church  which  was  directed  by  the  Coun¬ 
cil  of  Trent  (1545-63).  Henry  VIII,  after 
having  received  the  title  of  Defender  of  The 
Faith  for  writing  against  Luther,  broke  with 
Rome  over  the  affair  of  Ann  Boleyn  and  be¬ 
came  by  act  of  Parliament  the  head  of  the 
Church  as  well  as  of  the  State.  The  Anglican 
Church  as  such  did  not  come  into  existence  un¬ 
til  under  the  boy  king,  Edward  VI  (1547-53). 
Queen  Mary  (1553-58)  restored  Catholicism. 
Anglicanism  was  firmly  established  by  Eliza¬ 
beth  (1558-1603). 

The  Protestant  Reformation  undoubtedly 
brought  about  a  great  reawakening  of  personal 
religion  and  aroused  the  clergy  to  an  ampler 
sense  of  their  duties  in  leadership  with  regard 
to  their  flocks.  Religion  had  come  to  be  for  a 
great  many  people  a  convention,  lacking  those 
personal  elements  of  relationship  between  man 
and  his  Creator  which  foster  the  spiritual  life. 
The  Renaissance  served  to  set  the  intellect  of 
Europe  rather  definitely  against  religion,  though 
its  great  leaders  were  exceptions  to  this  and  a 
profound  reawakening  of  the  spiritual  life  of 
the  people  was  needed.  The  movement  is  too 
close  to  us  even  yet  to  be  properly  appreciated 
in  its  entire  significance  though  the  World  War 
has  helped  to  its  understanding. 

The  greatest  accomplishment  of  the  century 
was  in  exploration  and  colonization.  The  ex¬ 
pedition  of  Bartholomew  Diaz  around  the 
Cape  of  Good  Hope  to  India  (1487)  and 
Columbus’  discovery  of  America  initiated  a 
great  period.  The  Cabots  touched  the  Ameri¬ 
can  continent  at  the  north  and  Vespucci  at 
the  south  just  before  the  century  opened. 
Magellan’s  vessels  sailed  around  the  world, 
though  he  lost  his  life  on  the  way.  Verrazano, 
an  Italian  with  a  French  expedition,  sailed 
along  the  coast  of  North  America  and  entered 
the  harbor  of  New  York  (1524).  By  the  mid¬ 
century  many  of  the  islands  of  the  Pacific  had 
been  discovered,  including  Australia;  the  Por¬ 
tuguese  laid  the  foundation  of  their  great 
empire  in  India,  and  Pizarro  and  Cortes  had 
founded  the  Peruvian  and  Mexican  possessions 
of  the  Spanish  Crown  on  the  American  con¬ 
tinent.  By  the  end  of  the  century  there  was 
free  European  intercourse  with  the  East  and 
the  West  and  the  riches  of  both  these  wealthy 
portions  of  the  world  were  pouring  into  Spain 
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and  Portugal,  stimulating  an  intense  national 
life  which  gave  rise  to  a  great  literature  in 
both  countries.  England  was  preying  upon  the 
commerce,  particularly  of  Spain,  enriching  her 
people  and  preparing  to  take  up  colonization 
for  herself  at  the  beginning  of  the  next  cen¬ 
tury. 

The  century  witnessed  the  foundation  of 
modern  music.  The  greatest  genius  of  it  is 
Palestrina.  He  is  to  music  what  Dante  is  to 
literature  and  art,  and  whenever  he  is  properly 
appreciated  that  generation  has  a  good  musical 
taste.  The  beginnings  of  the  century’s  music 
comes  from  Flanders.  Archadelt,  the  master  of 
Palestrina,  wrote  some  church  music  which  is 
still  used.  Claude  Goudimel,  another  Fleming, 
influenced  his  time  deeply  and  as  the  master  of 
Orlando  di  Lasso,  the  first  to  co-ordinate 
words  and  music  so  as  to  harmonize  and  bring 
out  the  meaning  of  both,  influenced  all  the  after¬ 
time.  Other  pupils  of  Goudimel  were  the 
brothers  Animuccia  who  created  the  Oratoria, 
named  in  honor  of  the  oratory  of  Saint  Phillip 
Neri,,  their  great  .  friend,  at  Rome.  Josquin 
(Josse  Despres)  in  France  and  Hans  Sachs 
in  Germany  laid  the  foundation  of  modern  pop¬ 
ular  song  music  and  foreshadowed  many  sub¬ 
sequent  developments. 

The  foundations  of  the  physical  sciences 
were  laid  broad  and  deep  in  this  period.  The 
greatest  scientific  discovery  is  that  of  Coperni¬ 
cus,  who  revolutionized  man’s  thinking  as  to 
the  universe  more  than  any  other  who  ever 
lived.  He  did  not  make  many  observations  nor 
were  those  he  made  particularly  exact,  but  he 
reached  a  magnificent  generalization,  the  Coper- 
nican  theory,  which  has  come  to  be  the  accepted 
teaching  as  to  the  universe.  His  theory  was  not 
acceptable  to  his  generation  and  practically  all 
the  mathematicians  and  astronomers  objected 
to  it.  It  was  not  generally  accepted  until  the 
generation  after  Galileo  in  the  following  cen¬ 
tury.  Copernicus’  studies  had  been  made  in 
Italy;  it  was  there,  according  to  tradition,  that 
he  first  hinted  of  his  theory,  and  when  he  pub¬ 
lished  his  book  it  was  dedicated  with  permis¬ 
sion  to  Pope  Paul  III.  Until  Galileo’s  unfor¬ 
tunate  insistence  on  teaching  the  theory  as  ab¬ 
solute  science,  there  was  no  hint  of  opposition. 
Copernicus’  greatest  scientific  contemporary 
was  Leonardo  da  Vinci,  whose  work  in  science 
belongs  to  this  century  (died  1519).  Leonardo 
discovered  capillarity  and  diffraction,  made  ob¬ 
servations  on  resistance,  on  density,  on  the 
weight  of  air,  on  dust  figures,  on  vibrating  sur¬ 
faces  and  on  friction  and  its  effects.  Duval 
has  claimed  a  place  for  him  in  the  history  of 
the  biological  sciences  for  his  original  obser¬ 
vations  in  botany,  zoology,  palaeontology  and 
physiology.  He  developed  practical  engineering, 
studied  the  problems  of  flying  and  made  a 
series  of  very  practical  inventions.  He  was  a 
zealous  dissector  and  made  sketches  of  his  work 
which,  rediscovered  in  recent  years,  show 
clearly  that  his  proposal  to  write  a  textbook  of 
human  anatomy  was  quite  serious. 

The  biological  sciences  developed  strikingly, 
beginning  with  Vesaliusoe,  the  <(father  of  mod¬ 
ern  anatomy,®  who  wrote  a  great  textbook,  mag¬ 
nificently  illustrated,  and  still  one  of  the  bibli- 
ophilic  treasures  of  medicine.  His  pupil,  Colum¬ 
bus,  working  as  a  papal  physician  at  Rome,  dis¬ 
covered  the  circulation  of  the  blood  in  the 
lungs,  and  one  of  his  successors  in  the  Papal 


University,  Caesalpino,  described  the  circula¬ 
tion  of  the  blood  in  the  body.  In  the  mean¬ 
time,  Servetus,  a  Spaniard  working  in  Paris, 
had  written  a  description  of  the  circulation  in 
a  theological  work  on  the  Trinity,  for  which, 
unfortunately,  he  was  put  to  death  by  Calvin 
at  Geneva. 

Many  other  important  discoveries  were 
made  in  Italy  at  this  time.  The  names  of 
Eustachius,  Fallopius,  Varolius,  Sylvius,  are 
forever  enshrined  in  the  history  of  medicine 
because  of  structures  named  after  them  which 
they  were  the  first  to  describe.  After  anatomy, 
botany  developed  the  most  and  Caesalpinus,  the 
anatomist,  is  called  by  Linnaeus  (<the  first  sys¬ 
tematic  botanist.®  Many  of  the  universities  had 
botanical  gardens  of  their  own  and  collections 
of  plants  for  •  study  were  made.  The  great 
names  in  botany  are  Valerius  Cordus,  Conrad 
Gesner  and  Leonard  Fuchsius.  Before  the  end 
of  the  century,  the  calendar  was  corrected 
under  Pope  Gregory  XIII  to  the  form  we 
now  have  and  some  extremely  important  de¬ 
velopments  in  practical  medicine  and  surgery 
had  been  made.  Italy  was  the  great  Mecca 
for  enthusiastic  students  of  science  and  Coper¬ 
nicus,  Linacre,  Vesalius  and  Caius  in  the  early 
part  of  the  century  as  Harvey  later  went  down 
there  to  do  special  work.  Padua  was  the  most 
famous  university  of  the  world  and  almost  no 
ambitious  young  university  man  in  another 
country  felt  that  he  could  count  himself  fortu¬ 
nate  unless  he  had  been  there. 

One  of  the  supremely  great  men  of  his¬ 
tory  was  Sir  Thomas  More  (beheaded  1535). 
A  close  personal  friend  of  King  Henry  VIII, 
he  was  sent  on  an  embassy  into  the  Netherlands 
(1516),  and  while  there  wrote  Utopia,-*  prob¬ 
ably  the  most  interestingly  practical  of  the 
books  on  ideal  republics  ever  written.  He  had 
been,  before  this,  one  of  the  group  of  men, 
including  Erasmus,  Linacre  and  Dean  Colet, 
most  prominent  in  the  Renaissance  in  Eng¬ 
land.  Erasmus  thought  him  one  of  the  great¬ 
est  minds  of  the  time.  On  the  fall  of  Wolsey, 
Henry  VIII  insisted  on  making  More,  Lord 
Chancellor.  Wolsey  declared  him  the  most  suit¬ 
able  to  be  his  successor,  but  the  post  was  ac¬ 
cepted  not  without  misgivings  on  the  part  of 
More.'  His  well-known  sympathy  for  the  poor 
and  his  sterling  uprightness  of  character  had 
made  him  popular,  so  that  his  installation  took 
place  ((to  the  joy  and  applause  of  the  whole 
kingdom.®  His  career  fulfilled  expectations.  He 
is  the  only  man  who  ever  cleared  the  docket 
of  the  Court  of  Chancery.  More  refused  to 
take  the  Oath  of  Supremacy,  that  is,  that  the 
king  was  the  head  of  the  Church.  Practically 
all  the  bishops  of  England  except  John  Fisher 
had  consented  to  take  the  oath  by  some  evasion 
of  conscience,  but  More  persisted  in  refusing. 
He  was  executed  for  treason  going  to  the 
scaffold  with  a  joke  on  his  lips.  Lord  Camp¬ 
bell  ((Lives  of  the  Lord  Chancellors5 )  says, 
^Considering  the  splendor  of  his  talent,  the 
greatness  of  his  acquirements  and  the  innocence 
of  his  life,  we  must  regard  his  murder  as  the 
blackest  crime  that  has  ever  been  perpetrated 
in  England  under  the  form  of  the  law.®  He 
adds,  <(The  mean,  sordid,  unprincipled  chancel¬ 
lors  who  succeeded  him  made  the  latter  half 
of  the  reign  of  Henry  VIII  the  most  disgrace¬ 
ful  period  in  our  annals.® 
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The  century  embraced  the  careers  of  a 
number  of  women  in  whom  interest  has  never 
died.  The  list  includes  Vittoria  Colonna  and 
Marguerite  of  Navarre  who  corresponded  with 
each  other,  Isabella  and  Beatrice  d’Este,  Saint 
Teresa,  Lady  Jane  Grey,  Mary  Queen  of  Scots, 
Queen  Elizabeth,  Margaret  More,  Charitas  Pirk- 
heimer  and  Angela  Merici,  not  to  mention  any 
but  those  whose  lives  are  still  felt.  Queen  Isa¬ 
bella  of  Spain  lived  on  into  the  century  but 
her  work  was  done  mainly  and  has  been  treated 
of  in  the  15th  century.  Vittoria  Colonna,  called 
the  Saint  of  the  Renaissance,  was  a  wonder¬ 
ful  character  of  fine  intelligence  and  broad  edu¬ 
cation  who  deeply  influenced  her  own  and 
subsequent  generations.  She  wrote  some  re¬ 
ligious  poetry  that  is  still  republished,  but  it 
was  her  personality  that  counted.  Her  deep 
impression  on  Michelangelo  in  his  old  age,  as 
demonstrated  by  his  sonnets  to  her,  some  of 
the  greatest  ever  written  to  a  woman,  reveal 
her  power.  The  contrast  to  her  would  seem 
to  be  Lucrezia  Borgia,  whose  name  has  be¬ 
come  the  byword  for  all  that  is  worst  in 
feminine  human  nature,  but  Gregorovius  has 
vindicated  her.  Her  contemporaries  deeply 
loved  and  respected  her.  Aldus,  the  great 
printer,  who  knew  her  well,  praises  her  charity 
to  the  poor,  her  unselfish  devotion  to  the  af¬ 
flicted  and  her  ability  as  a  ruler.  Chevalier 
Bayard,  sans  peur  et  sans  reproche,  declared 
<(that  neither  in  her  time  nor  for  any  years  be¬ 
fore  has  there  been  such  a  glorious  princess.® 
When  she  died  at  the  early  age  of  40,  all  of 
Ferrara,  where  the  last  20  years  of  her  life 
were  spent,  followed  her  body  to  the  tomb  as 
that  of  a  saint.  Her  popular  reputation  is  a 
lesson  of  the  fallibility  of  historical  tradi¬ 
tions  without  contemporary  documents. 

Saint  Teresa  of  Spain  has  been  called  the 
greatest  of  intellectual  women.  Her  works  are 
still  issued,  edition  after  edition,  in  many  lan¬ 
guages.  A  number  of  <Lives)  of  her  have  been 
written,  even  in  English  in  this  present  century. 
Cardinal  Manning,  himself  the  most  practical 
of  men,  declared  that  <(she  was  one  of  those 
sovereign  souls  that  are  born  from  time  to 
time,  as  if  to  show  what  her  race  was  created 
for  at  first  and  to  what  it  is  still  destined.® 
The  Spaniards  call  her  their  Doctor  of  the 
Church,  and  her  statue,  the  only  one  of  a 
woman,  is  among  the  Fathers  and  Doctors  of 
the  Church  in  Rome,  with  the  title  Mater 
S piritualium.  She  is  the  world  authority  on 
mystical  theology  and  an  unsurpassed  writer 
of  Spanish  prose.  It  has  often  been  said  that 
from  behind  her  convent  grill  she,  more  than 
any  other,  was  the  barrier  against  that  divisive 
religious  movement  which  caused  such  bitter 
dissensions  in  most  other  countries  of  Europe, 
but  spared  Spain.  In  striking  contrast  to  her 
is  Marguerite  of  Navarre,  sister  of  Francis  I 
of  France,  herself  a  queen,  whose  volume  of 
stories,  the  <Heptameron,)  is  still  popular  in 
every  language,  while  her  poems,  (Les  Mar¬ 
guerites  de  la  Reitie  Marguerite5  are  known 
to  all  lovers  of  literature.  She  had  an  ex¬ 
tremely  beautiful  character  and  radiated  the 
finest  influence  over  her  generation.  In  order 
to  neutralize  the  evil  done  by  certain  immoral 
stories  current  at  court  in  her  time,  she  retold 
them  in  literary  form,  adding  morals  to  them. 
Like  so  many  good  people,  she  had  the  idea 


that  human  passions  may  be  influenced  for  the 
better  by  sweet  reasonableness.  Instead  of  doing 
good,  her  book  has  done  harm.  Most  people 
read  the  stories  and  not  the  morals,  or  when 
they  read  both,  forget  the  morals  promptly, 
while  the  evil  suggestions  remain. 

Mary  Queen  of  Scots  is  one  of  the  much- 
disputed  characters  in  history.  After  18  years 
in  prison,  she  was  beheaded,  at  the  age  of  44. 
She  was  crowned  queen  of  Scotland  as  an  in¬ 
fant  on  the  death  of  her  father,  James  V 
(1542).  At  the  age  of  16  she  was  married 
to  the  Dauphin  of  France.  Her  husband  be¬ 
came  king  as  Francis  II  of  France  when  she 
was  17.  He  died  the  next  year  and  at  19  Mary 
returned  to  try  to  rule  the  turbulent  Scottish 
barons.  At  25  she  was  imprisoned  and 
was  released  for  two  weeks  only,  when  she 
threw  herself  on  Elizabeth’s  mercy,  who  kept 
her  in  prison  until  her  execution.  She  lived  in 
the  most  difficult  of  times,  and  this  brilliant 
intellectual  woman,  whose  heart  sometimes  led 
her  astray,  is  a  type  of  the  Renaissance.  Her 
successful  rival  for  the  throne  of  England, 
for  on  Queen  Mary’s  death  Mary  of  Scots 
had  claimed  the  English  throne  as  well  as 
Elizabeth,  is  a  greatef  genius  without  heart. 
She  had  the  discernment  to  gather  around  her 
the  men  who  laid  broad  and  deep  the  founda¬ 
tions  of  modern  England,  and  its  colonial  em¬ 
pire.  The  ((Good  Queen  Bess®  of  traditional 
history  has  .suffered  severely  from  modern 
historical  research.  She  was  a  woman  of  great 
administrative  ability,  but  of  lamentable  per¬ 
sonal  character.  Prescott  say  of  her,  ((she  was 
haughty,  arrogant,  coarse  and  irascible,  while 
with  these  fiercer  qualities,  she  mingled  deep 
dissimulation  and  strange  irresolution.  .  .  .  She 
was  desperately  selfish,  incapable  of  forgiving, 
not  merely  a  real  injury,  but  the  slightest  af¬ 
front  to  her  vanity,  and  she  was  merciless  in 
exacting  retribution.®  She  had  her  father’s 
Tudor  character,  but  his  genius  for  managing 
men. 

The  founder  of  feminine  education  in  the 
century  was  Angela  of  Merici.  A  young  woman 
of  the  lower  middle  class,  of  a  small  town  of 
Italy,  she  recognized  that  not  only  the  better 
class  women  but  all  women  needed  to  be  edu¬ 
cated  in  order  to  bring  up  their  children  prop¬ 
erly  and  influence  those  around  them  for  the 
best.  She  established  a  little  community  for 
the  teaching  of  girls.  Under  her  direction  this 
movement  spread  and  she  wrote  a  rule  for  the 
women  who  had  come  to  share  her  work.  In 
approving  this  constitution,  Pope  Paul  III  said 
to  Saint  Ignatius,  the  founder  of  the  Jesuits, 
<(I  have  given  you,  sisters.®  The  Ursuline 
schools  spread  over  Italy  in  a  single  generation 
and  they  had  houses  in  Paris  and  Bordeaux  in 
the  second  half  of  the  century.  They  opened 
a  school  in  Canada  in  1639  and  one  in  New 
Orleans  in  1726.  They  were  the  first  to  offer 
more  than  a  common-school  education  for  girls, 
in  the  northern  United  States  at  least,  though 
their  house  at  Charlestown,  Mass.,  was  burned 
do^n  by  a  mob  in  1834.  Most  of  the  pupils  at 
the  convent  at  the  time  were  from  some  of  the 
old  Puritan  families  of  New  England.  The 
Ursulines  have  taken  up  college  work  for 
women  in  our  time  very  successfully  and  they 
have  schools  all  over  the  world  with  many 
thousands  of  members  at  work. 
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The  most  important  historical  event  of  the 
16th  century  is  the  battle  of  Lepanto  (1571), 
which  marked  the  definite  defeat  of  the  Turks 
and  put  a  period  to  the  long  fight  between 
Christians  and  Mohammedans  which  had  been 
in  progress  for  nearly  a  thousand  years.  Pushed 
out  of  Spain  and  halted  in  the  Balkan  region, 
the  Mohammedans  had  gradually  acquired  do¬ 
minion  in  the  Mediterranean  Sea,  had  taken 
Cyprus  and  almost  succeeded  in  capturing 
Malta  from  the  Knight  Hospitallers  who  de¬ 
fended  it  with  a  dauntless  courage  which  finally 
gave  them  the  victory.  Something  had  to  be 
done  to  stay  their  progress.  Thousands  of 
Christians  were  being  captured  every  year  by 
Turkish  pirates  and  held  as  slaves  in  the  cities 
of  the  Barbary  Coast  or  even  being  sold  into 
the  East.  The  Turks  were  making  incursions 
on  coast  cities  with  great  destruction  and  loss 
of  life.  Under  the  inspiration  of  Pope  Pius  V, 
an  alliance  was  formed  between  the  Venetians 
and  Phillip  II  of  Spain,  whose  commerce  had 
suffered  most,  and  they  gathered  an  immense 
fleet.  Don  Juan  of  Austria,  Phillip’s  half 
brother,  just  then  the  popular  military  hero  of 
Europe  because  of  his  recent  success  in  a 
crusade  against  the  Moors,  was  in  command. 
The  Christians  met  the  Turkish  galleys  in 
the  Gulf  of  Lepanto  on  the  western  coast  of 
Greece  and  utterly  defeated  them.  This  broke 
the  power  of  the  Turks  on  the  sea  forever. 
Though  in  the  next  century,  the  Turks  ad¬ 
vanced  as  far  as  Vienna  and  besieged  the  city, 
they  were  never  the  real  danger  to  Europe  that 
they  had  been  before  Lepanto.  Besides  the 
commander-in-chief,  the  one  name  now  remem¬ 
bered  from  the  battle  is  that  of  Cervantes,  the 
author  of  (Don  Quixote.  >  He  was  wounded 
while  bravely  fighting,  though  on  the  morning 
of  the  battle  the  physicians  had  ordered  him  to 
stay  in  bed  because  he  was  suffering  from 
fever.  He  was  very  proud  of  his  wound  and 
liked  nothing  better  than  to  be  known  as  (<the 
maimed  soldier  of  Lepanto.®  He  was  after¬ 
ward  captured  and  sold  as  a  slave  among  the 
Mohammedans.  This  slave  making  continued, 
though  in  ever-decreasing  importance,  until 
the  young  American  republic,  at  the  beginning 
of  the  19th  century,  inflicted  severe  defeat  upon 
the  Mohammedan  pirates. 

The  best-known  event  of  the  century,  be¬ 
cause  of  the  endless  disputes  as  to  its  significance, 
is  the  massacre  of  Saint  Bartholomew’s  Day  in 
Paris,  24  Aug.  1572.  A  great  many  Huguenots 
were  murdered  under  the  direction  of  the  gov¬ 
ernment,  with  sad  disgrace  to  France.  Catherine 
de’Medici,  the  widow  of  Henry  II,  and  the 
mother  of  the  three  kings  who  succeeded  each 
other  rapidly  at  this  time,  Francis  II,  Charles 
IX  and  Henry  III,  is  undoubtedly  responsible 
for  it.  Since  Ranke’s  declaration  on  the  sub¬ 
ject,  most  historians  have  agreed  that  there 
was  no  deliberate  premeditation  of  the 
massacre.  Catherine  was  angered  at  Admiral 
Coligny  and  in  a  spirit  of  revenge  resolved 
to  do  away  with  him.  Assassination  by  gov¬ 
ernmental  order  was  still  not  repudiated  in 
most  countries.  Coligny’s  assassination  was 
attempted  22  August,  but  failed.  In  her  alarm 
over  the  failure,  Catherine  worked  upon  the 
fears  of  her  son,  Charles  IX,  that  the  Hugue¬ 
nots  might  in  revenge  bring  about  counter  at¬ 
tacks  and  had  him  order  a  massacre  in  which 


Coligny  would  surely  be  included.  Only  the 
leaders  of  the  Huguenots  were  to  have  been 
put  out  of  the  way,  but  in  the  mob  spirit  that 
ensued  a  great  many  others  were  killed.  Many 
rich  people  became  victims,  their  houses  being 
pillaged  regardless  of  their  religious  opinions. 
Mezeray  declared  that  to  have  money  or  en¬ 
viable  position,  avaricious  heirs  made  almost 
any  one  a  Huguenot  at  this  time.  The  number 
of  the  victims  is  not  known.  Ranke  estimated 
that  2,000  fell  in  Paris  and  larger  estimates 
than  this  are  undoubted  exaggerations.  The 
(Martyrologie  des  Huguenots*  mentions  less 
than  1,000  dead.  There  had  been  religious  wars 
in  France  between  the  Huguenots  and  Catholics 
in  1562-63,  1567-68  and  1569-70,  and  it  was 
hoped  that  this  might  put  an  end  to  the  civil 
strife,  but  it  only  inveterated  it.  Lyons, 
Toulouse,  Bordeaux  and  Rouen  all  had  mas¬ 
sacres  later  than  Paris,  Toulouse  23  Septem¬ 
ber,  Bordeaux,  3  October.  The  lack  of  simul¬ 
taneity  shows  that  the  massacre  had  not  been 
planned  but  was  a  sudden  decision.  Charles 
IX  sent  a  message  to  his  Ambassadors  through¬ 
out  Europe :  <(Coligny  and  his  followers  were 
all  ready  to  visit  upon  us  the  same  fate  that  we 
dealt  out  to  them.®  The  French  magistrates 
ordered  thanksgiving  every  year  on  24  August 
in  gratitude  for  the  timely  discovery  of  the  con¬ 
spiracy.  The  Pope,  told  that  the  French  king 
and  his  family  had  been  saved  from  a  con¬ 
spiracy,  ordered  thanksgiving,  but  when  he  • 
learned  the  truth  he  refused  to  receive  the 
man  who  had  fired  on  Coligny,  saying,  <(He  is 
an  assassin.® 

At  the  beginning  of  this  century  the  condi¬ 
tion  of  the  people  generally  may  be  judged 
from  conditions  in  England  a  generation  be¬ 
fore.  .  Fortesque,  Lord  High  Chancellor,  gives 
a  striking  picture  of  the  times  quite  incredible 
but  for  his  authority.  He  said  (<The  inhabitants 
are  rich  in  gold,  silver  and  in  all  the  necessaries 
and  conveniences  of  life.  They  drink  no  water 
unless  at  certain  times,  upon  a  religious  score, 
and  by  way  of  doing  penance.  They  are  fed  in 
great  abundance,  with  all  sorts  of  flesh  and  fish, 
of  which  they  have  plenty  everywhere ;  they  are 
clothed  throughout  in  good  woollens,  their  bed¬ 
ding  and  other  furniture  in  the  house  are  of 
wool,  and  that  in  great  store.  They  are  also 
well  provided  with  _  all  sorts  of  household 
goods  and  necessary  implements  for  husbandry. 
Everyone  according  to  his  rank,  hath  all  things 
which  conduce  to  make  mind  and  life  easy  and 
happy.®  By  the  end  of  the  16th  century  re¬ 
ligious  conflict  had  sadly  disturbed  social  con¬ 
ditions.  The  rights  of  the  people  were  trampled 
under  foot  and  the  hard  won  privileges  of  the 
Middle  Ages  were  lost.  Such  social  institutions 
as  the  guilds,  hospitals  and  various  organiza¬ 
tions  for  the  care  of  the  needy  suffered  most. 
The  decline  in  social  service  which  began  in 
this  century  reached  a  climax  that  brought  re¬ 
action  only  in  the  19th  century.  Education  suf¬ 
fered  almost  as  severely  as  social  organiza¬ 
tion  for  the  times  were  too  disturbed  to  per¬ 
mit  of  proper  attention  to  intellectual  matters 
and  religious  controversy  consumed  mental  en¬ 
ergies. 

James  J.  Walsh, 

Author  of  cThe  Thirteenth  Greatest  of  Cen¬ 
turies'* ;  iThe  Century  of  Columbus  ( 1450— 
1550), >  etc. 
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Principal  Events  of  the  Sixteenth  Century. 

1500-01.  Portuguese  discover  Brazil. 

1502.  The  island  of  Saint  Helena  discovered. 

1509.  Henry  VIII  of  England  began  to  reign. 

1515.  England  and  Scotland  at  war.  The  battle  of  Flodden. 
1517.  Martin  Luther  began  the  Reformation  in  Germany. 

1519.  Leonardo  da  Vinci  dies. 

1520.  Raphael  dies. 

1521.  Luther  at  the  Diet  of  Worms.  Turks  take  Belgrade. 
Henry  VIII  of  England  is  titled  Defender  of  the  Faith 
by  the  Pope. 

1522.  Circumnavigation  of  the  world  completed  by  Magellan. 

1524.  Verrazano  entered  New  York  Harbor.  Holbein  the 
Elder  died. 

1525.  Francis  I,  king  of  France,  taken  prisoner  at  the  battle 
of  Pavia. 

1527.  Rome  taken  and  sacked  by  the  French  under  the 
Constable  of  Bourbon. 

1528.  Diirer,  the  renowned  German  artist,  dies. 

1529.  Henry  VIII  quarrels  with  the  Pope  over  his  refusal  to 
grant  a  divorce. 

1533.  Henry  VIII  of  England  divorces  Catherine  of  Aragon 
and  abolishes  papal  authority  in  England. 

1534.  Ignatius  Loyola  founds  the  Company  of  Jesus. 

1535.  Church  of  England  founded.  Sir  Thomas  More 
beheaded. 

1536.  Printing  introduced  in  Mexico. 

1539.  The  Bible  printed  in  English.  Monasteries  suppressed 
in  England  and  Wales. 

1543.  Copernicus  published  his  theory  of  the  rotation  of  the 
earth  round  the  sun. 

1545.  The  Council  of  Trent  began  13  December  and  lasted 
18  years. 

1546.  Socianism  sprang  up  in  Italy. 

1547.  Cervantes,  the  celebrated  author  of  Don  Quixote,  bom. 
1551.  Universities  of  Mexico  and  Lima  chartered. 

1553.  Queen  Mary  restores  Roman  Catholicism  in  England. 
Servetus  burned  at  Geneva.  Rabelais  dies. 

1557.  Charles  V  of  Germany  resigns  the  crown. 

1558.  Elizabeth  becomes  queen  of  England  and  restores  the 
Protestant  Church.  France  recovers  Calais  from  the 
English. 

1560.  Presbyterianism  established  in  Scotland. 

1564.  Michelangelo,  the  most  prominent  artist  of  the 
Renaissance,  dies.  Shakespeare  bom.  Vesalius,  the 
father  of  modem  anatomy,  dies. 

1564.  Puritan  party  founded  in  England. 

1566.  The  39  articles  of  the  Church  of  England  formulated. 
1568.  Mary,  Queen  of  Scots,  imprisoned  in  England.  The 
Reformation  introduced  in  the  Netherlands. 

1571.  Benvenuto  Cellini,  the  famous  Italian  sculptor,  dies. 
Defeat  of  the  Turks  at  the  battle  of  Lepanto. 

1572.  Massacre  of  Saint  Bartholomew  in  Paris. 

1576.  Titian  dies. 

1580.  Sir  Francis  Drake  sailed  around  the  world.  Camoens 
the  great  Portuguese  poet  dies. 

1582.  Pope  Gregory  adjusts  the  Julian  calendar  and  ad¬ 
vances  5  October  to  15  October  in  Catholic  countries. 
1585.  Raleigh  established  the  first  English  colony  in  America. 

1587.  Mary  Queen  of  Scots  beheaded.  Drake  destroys  100 
sailing  ships  in  Cadiz  Bay. 

1588.  The  invincible  Spanish  Armada  destroyed  by  the 
British.  Duke  of  Guise  assassinated. 

1589.  Henry  IV  of  France  begins  to  reign. 

1590.  Battle  of  Ivry.  Jansen,  a  spectacle  maker  in  Germany, 
invents  the  telescope. 

1591.  Watches  introduced  in  England  from  Germany. 

1594.  Palestrina,  founder  of  modern  music,  dies. 

1595.  Tyco  Brahe  defines  the  obliquity  of  the  ecliptic. 

1598.  Edict  of  Nantes.  Tyrone's  rebellion  in  Ireland. 

1600.  Incorporation,  of  the  East  India  Company. 

SIXTH  CENTURY.  This  century  was  a 
time  of  sad  confusion  and  distress,  but  in  the 
midst  of  it  the  first  hints  of  the  beginnings  of 
modern  Europe  as  we  know  it  may  be  traced. 
The  Franks  succeeded  in  establishing  them¬ 
selves  under  Clovis  in  a  kingdom  which  em¬ 
braced  a  considerable  part  of  what  we  now 
call  France  and  Germany.  The  country  was 
unsettled,  and  though  Clovis  and  his.  people 
were  formally  converted  to  Christianity,  the 
process  of  real  Christianization  had  only  just 
begun.  The  Vandals,  originally  a  Germanic 
tribe  from  the  regions  near  the  Baltic  Sea, 
after  their  invasion  of  Italy,  moved  over  into 
Spain  and  conquered  a  kingdom  there,  the  word 
Andalusia  being  a  modification  of  their  name, 
but  they  were  pushed  out  of  the  peninsula  by 
the  Suevi  and  the  Visigoths  and  then  estab¬ 
lished  a  kingdom  in  northern  Africa.  Their 


original  removal  from  their  homelands  on  the 
Baltic  had  probably  been  due  to  the  intrusion 
of  Slavonic  tribes  coming  from  the  east  and 
north  of  them,  who  in  their  progress  also  dis¬ 
located  the  Lombardi  (Lombards).  These  made 
their  way  down  into  Italy  and  have  left  their 
name  on  the  northern  portion  of  it.  At  the 
close  of  this  century,  the  northwestern  part 
of  what  is  now  Spain  and  Portugal  was  the 
kingdom  of  the  Suevi,  the  rest  of  the  peninsula 
with  southwestern  France  being  the  kingdom  of 
the  Visigoths  (West  Goths).  Northern  Italy, 
Austria  and  the  northwestern  Balkan  States 
constituted  the  kingdom  of  the  Ostrogoths  (East- 
Goths),  the  Franks  held  a  kingdom  stretch¬ 
ing  along  the  Channel  and  including  northern 
and  eastern  France  and  most  of  the  Netherlands, 
while  the  kingdom  of  Burgundy  represented 
central  and  eastern  France.  The  Britons  of 
Celtic  origin,  under  separate  rulers,  occupied 
southwestern  England  and  what  is  now  known 
as  Brittany  in  France.  These  kingdoms  of  the 
barbarians  were  not,  as  might  be  supposed,  al¬ 
ways  disturbed  dominions,  for  one  of  the  great¬ 
est  rulers  of  this  century  is  Theodoric  of 
Verona  (Dietrich  of  Bern  of  the  German 
legends)  who  ruled  the  Ostrogoths  in  Italy 
(493-526)  and  gave  that  unhappy  country, 
whose  fairness  attracted  the  barbarians,  its  one 
generation  of  quiet  and  prosperity  since  the 
death  of  Marcus  Aurelius.  Before  the  6th 
century  closed,  men  told  of  Theodoric’s  reign  in 
Italy  the  same  story  that  was  told  in  England 
of  Alfred’s  time,  that  law  was  so  well  en¬ 
forced  that  gold  pieces  could  be  left  on  the 
highway  without  being  stolen.  The  kingdom 
established  by  him  lasted  scarce  a  quarter  of 
a  century  after  his  death.  It  was  overthrown 
by  the  armies  of  Justinian,  and  Italy  was  once 
more  united  with  the  Eastern  Empire  553. 

The  statesman  of  the  century  is  Cassiodorus, 
born  in  southern  Italy  about  490,  died  about 
583.  He  attracted  the  attention  of  Theodoric 
by  a  panegyric  on  that  monarch  who  in  recog¬ 
nition  appointed  him  quaestor  when  he  was 
about  21.  Cassiodorus  continued  to  be  the  coun¬ 
cillor  of  that  king  until  his  death  in  526  and  then 
became  praetorian  prefect  under  the  regency  of 
Amalswintha.  The  Goths  in  Italy  were  being 
overcome  by  the  Eastern  Empire,  however,  and 
Cassiodorus  at  the  age  of  50  decided  to  retire. 
Some  years  before  Benedict  had  founded  his 
great  monastery  at  Monte  Cassino  and  follow¬ 
ing  his  example  Cassiodorus  founded  a  mon¬ 
astery  on  his  estate  at  Vivarium.  Here  he  con¬ 
tinued  to  write  for  more  than  40  years.  He 
gathered  together  a  large  library  of  books,  en¬ 
couraged  the  monks  in  their  use,  outlined 
studies  and  by  example  as  well  as  precept 
gave  a  great  impetus  to  classical  scholarship. 
Having  during  his  public  career  tried  to  recon¬ 
cile  the  two  races,  the  Goths  and  the  Romans, 
in  his  religious  retreat  he  labored  with  greater 
success  to  harmonize  the  culture  of  the  ancient 
and  the  Christian  world.  He  had  broad,  deep 
interests  in  all  departments  of  artistic  effort  and 
deeply  influenced  the  music  of  the  time.  His 
work  Unstitutiones  Musicae)  is  particularly 
valuable  for  the  knowledge  of  the  early  be¬ 
ginnings  of  the  music  of  the  Church.  With 
his  contemporary  Boethius  he  is  the  chief  ex¬ 
ponent  of  the  theory  of  music  between  an¬ 
tiquity  and  the  early  Middle  Ages.  The  man 
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of  Theodoric’ s  reign  whose  personality  lived  on 
to  affect  men  deeply  is  Boethius  (475-524). 
He  was  the  greatest  intellectual  genius  of 
the  period  and  his  writings  widely  influenced 
the  students  of  a  thousand  years  until  the  end 
of  the  Middle  Ages.  He  was  put  to  death  by 
Theodoric  on  a  charge  of  treason,  though  it 
seems  likely  that  there  were  religious  motives 
involved  —  Theodoric  was  an  Arian  —  and 
Boethius  is  often  hailed  as  a  Christian  martyr. 
His  (De  Consolatione  Philosophy  was  the 
most  read  book  of  the  Middle  Ages.  It  was 
translated  by  King  Alfred  (9th  century)  and 
by  Chaucer  (14th  century)  and  influenced 
Dante  more  deeply  than  any  other  book  except 
the  <Summa)  of  Aquinas.  It  has  the  interest 
of  Marcus  Aurelius’  <Meditations>  and  while 
containing  no  reference  to  formal  religion  was 
a  not  unworthy  predecessor  of  Thomas  a 
Kempis. 

The  greatest  ruler  of  the  century  is  Jus¬ 
tinian  (483-565)  surnamed  the  Great,  the  By¬ 
zantine  emperor  (527-565).  His  reign  was 
stormy  partly  from  internal  dissensions,  but 
mainly  because  of  the  incursions  of  the  Per¬ 
sians  who  had  to  be  bought  off  at  first  (531). 
His  generals  surpressed  the  rebellion  at  home, 
though  not  before  Constantinople  had  suffered 
severely,  and  then  conquered  the  Vandal  and 
Ostrogoth  kingdoms  in  Africa  and  Italy,  re¬ 
storing  these  countries  as  provinces  of  the 
empire.  Belisarius  saved  the  empire  by  his 
thorough  defeat  of  the  <(Green®  party, —  the 
name  was  adopted  from  a  horse  racing  faction 
—  at  Constantinople  in  532,  overthrew  the 
African  Vandals  (534),  conquered  Sicily  (535), 
southern  Italy  (537),  recaptured  Ravenna 
(540),  defeated  the  Persians  (541-542),  rescued 
Constantinople  from  the  Bulgars  (549).  His 
victories  aroused  the  jealousy  of  Justinian  and 
Belisarius  was  imprisoned  for  a  time,  though 
the  story  that  in  old  age  he  was  obliged  to  beg 
his  bread  is  false.  Freeman  declared  him  the 
greatest  of  military  commanders  in  history,  with 
Hannibal  as  his  only  rival.  Belisarius  was 
thoughtful  of  others  in  his  hour  of  triumph  for 
his  name  is  connected  with  the  foundation  of  a 
hospital  at  Rome  about  the  middle  of  this 
century.  Pope  Symmachus  had  set  the  fashion 
for  such  foundations  by  establishing  a  hospital 
in  connection  with  the  three  most  important 
churches  of  Rome,  Saint  Peter’s,  Saint  Paul’s 
and  Saint  Lawrence’s ;  as  all  three  were  situ¬ 
ated  well  out  of  the  city  proper  they  presented 
ideal  locations  for  hospitals.  The  example  thus 
set  was  followed  in  many  cities  in  France  and 
in  various  places  in  England,  after  Saint  Au¬ 
gustine’s  missionary  work  began  to  have  its 
effect. 

Even  more  than  as  a  great  ruler  Justinian 
is  forever  famous  as  the  promulgator  of  the 
code  of  law  since  usually  called  by  his  name. 
The  (Corpus  Juris  Civilis>  (Body  of  the  civil 
law  of  Rome)  published  by  him  comprised  all 
the  law  knowledge  of  the  ancient  Romans  and 
as  we  realize  now  was  the  most  precious  legacy 
of  Rome  to  the  world.  Justinian  deserves  be¬ 
cause  of  it  the  title  of  C(law  giver  of  civilization.® 

Justinian’s  worthy  monument  and  a  striking 
symbol  of  the  creative  artistry  of  the  time  is 
the  church  of  Santa  Sophia  in  Constantinople, 
still  standing  as  unimpeachable  evidence  of  con¬ 
structive  genius  and  love  of  the  beautiful.  The 


church  is  almost  a  square  (250  by  230  feet), 
above  which  there  is  an  enormous  dome  over 
100  feet  in  diameter.  This  central  dome  repre¬ 
sents  the  solution  of  an  architectural  problem 
of  the  greatest  difficulty.  The  church  was  com¬ 
pleted  under  Justinian  (537)  and  Procopius  a 
contemporary  declared  that  the  dome  had  the 
appearance  of  being  suspended  in  the  air  <(by 
a  golden  chain  from  heaven  rather  than  of  rest¬ 
ing  upon  solid  masonry.®  The  interior  decora¬ 
tion  was  in  richly  carved  colored  marbles,  while 
mosaics  covered  the  wall  space  left  free  and 
adorned  the  vaulting  above.  The  pavement  com¬ 
posed  of  jaspar,  alabaster,  porphyry  and  serpen¬ 
tine  formed  a  veritable  carpet  of  many  colors. 
The  effect  according  to  a  contemporary  was  that 
of  ((a  garden,  its  lawns  enameled  with  flowers® 

.  .  .  ((The  altar  was  a  marvel  in  itself.  The 
mensa  was  entirely  of  gold,  sparkling  with 
jewels  and  glowing  with  enamels.  It  rested  on 
columns  also  made  of  gold,  while  over  it,  four 
columns  of  silver  supported  a  domed  canopy 
surmounted  by  a  great  golden  cross.  Around  the 
altar  hung  curtains  of  wonderful  tapestry  of 
silk  and  gold  wherein  were  depicted  Justinian 
and  Theodora  venerating  Christ  and  His 
Mother.  At  the  end  of  the  apse,  rose  up  the 
patriarchal  throne  of  silver  and  gold.® 

The  architect  of  Santa  Sophia  was  An- 
themios  of  Tralles,  sometimes  said  to  have  been 
brother  of  Alexander  of  Tralles,  the  author  of 
a  well-known  treatise  on  the  pathology  and 
therapeutics  of  _  internal  diseases  which  was 
evidently  a  compilation  of  material  gathered  for 
teaching  purposes.  It  is  one  of  the  landmarks 
of  medical  history.  Alexander  says  ((The 
physician  should  be  an  inventor  and  think  out 
new  ways  and  means  by  which  the  cure  of  the 
patient’s  affection  and  the  relief  of  his  symptoms 
may  be  brought  about.®  He  took  strong  ground 
against  the  use  of  many  drugs  and  the  rage  for 
operating.  The  prevention  of  disease  is  for 
him  the  important  part  of  the  physician’s  duty. 
Diet,  air  and  water  were  his  great  remedies ;  for 
consumption  he  recommended  milk,  strong  nu¬ 
tritious  diet  and  a  sea  voyage  or  a  stay  at  a 
watering  place. 

Pope  Saint  Gregory  I  the  Great  (540-604) 
is  one  of  the  important  characters  in  this  try¬ 
ing  time  around  whom  the  forces  of  the  new 
life  that  was  to  come  for  Europe  gathered. 
Among  his  close  friends  were  Saint  Augustine 
whom  he  sent  on  a  mission  to  England,  though 
the  story  of  the  English  boy  captives  in  Rome, 
((Angeli  non  Anglv 0 — Angles  who  looked  more 
like  angels  —  is  dubious;  and  Saint  Benedict  and 
his  sister,  Saint  Scholastica,  who  were  destined 
to  a  very  great  work,  the  influence  of  which 
was  to  be  felt  for  many  centuries,  even  down 
to  our  own  time.  Gregory  had  been  in  the 
Roman  civil  service  as  prcetor  urbanus,  but 
turned  to  the  ecclesiastical  state  and  employed 
the  fortune  left  him  at  his  father’s  death  to 
establish  a  series  of  monasteries.  As  Pope 
(590-604)  he  restored  discipline  among  the 
monks  and  clergy,  arranged  the  Gregorian  chant 
in  church  music  which  is  still  used  and  was 
zealous  in  the  spread  of  Christianity.  He 
wanted  to  go  as  a  missionary  to  Britain 
in  earlier  life,  but.  was  prevented  by  the 
Pope  who  foresaw  his  higher  destiny;  later  he 
inspired  Augustine  with  his  own  zeal.  He  and 
Pope  Leo  I  (circa  460)  are  the  great  popes 
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of  the  transition  from  ancient  to  mediaeval 
Church.  Gregory’s  friend  Benedict,  known  as 
Nursia  from  the  place  of  his  birth,  is  the 
founder  of  monasticism  in  the  West.  He  was 
the  son  of  a  Roman  noble  whose  boyhood  was 
spent  in  Rome  where  he  attended  school  until 
he  reached  the  higher  studies.  At  the  age  of 
20,  about  the  year  500,  disgusted  with  the  loose 
life  around  him,  he  withdrew  from  Rome 
to  find  a  place  of  peace  and  recollection.  At 
first  he  took  a  servant  with  him,  but  he  found 
after  a  while,  that  he  needed  manual  labor  to 
keep  him  in  good  health.  Attracted  by  his 
gentleness  and  by  the  refuge  from  the  madding 
crowd  around  them  which  his  little  retreat 
offered,  many  others  came  to  join  him,  until 
Benedict  found  that  his  own  peace  of  mind 
and  heart  was  sacrificed,  so  that  he  fled  further 
to  live  alone.  He  learned  enough  in  three  years 
of  solitude  to  make  him  appreciate  how  much 
this  retired  mode  of  life  might  mean  to  others, 
for  their  personal  development,  and  so  (when 
the  fame  of  his  gentle  saintliness  having  gone 
abroad)  he  was  asked  to  be  the  head  of  a 
monastery,  he  consented.  Here  he  drew  up  his 
famous  Rule,  which  has  served  as  the  constitu¬ 
tion  of  the  Benedictine  houses  ever  since,  and 
which  authorities  in  the  history  of  law  hail  as  a 
great  foundation-stone  of  modern  jurisprudence. 
His  monasteries  were  arranged  to  provide  op¬ 
portunities  for  prayer,  recollection,  study,  be¬ 
sides  such  labor  as  would  keep  the  body  in  good 
condition.  Men  of  all  classes,  even  of  the 
nobility  and  of  reigning  families,  joined  his 
communities  and  gave  the  example  of  laboring 
with  their  own  hands.  They  restored  the 
dignity  of  manual  labor  which  had  been  under¬ 
mined  by  the  slave  labor  which  had  absorbed 
all  manual  work  at  the  end  of  the  Roman  Em¬ 
pire.  The  monks  gave  themselves  assiduously 
to  the  copying  of  manuscripts  of  the  ancient 
authors  and  the  exchange  of  these  copies  led  to 
the  formation  of  a  number  of  monastic  libra¬ 
ries  through  which  the  classics  have  been  pre¬ 
served  for  us.  Each  monastery  had  a  school 
attached  to  it  where  the  boys*  of  the  neighbor¬ 
hood  and  sometimes  even  from  a  distance  were 
taught ;  and  sons  of  the  nobility  often  spent 
some  years  in  these  monastic  schools.  The  so¬ 
lution  of  the  social  problems  of  the  country 
places  became  the  special  task  of  the  monas¬ 
teries. 

They  were,  besides,  centres  around  which 
there  gathered  a  numerous  tenantry  who  worked 
the  lands  of  the  monasteries,  which  were  mainly 
gifts  and  bequests  from  kings  and  nobles  who 
realized  how  much  good  was  being  accomplished 
by  the.  monks,  and  who  hoped  thus  to  make  up 
for  evil  in  their  own  lives  by  foundations  which 
would  continue  to  do. good.  Monasteries,  quite 
contrary  to  the  tradition  of  ((lazy  monks,®  of  a 
generation  ago,  were,  really  hives  of  busy  in¬ 
dustry.  It  is  only  since  we  have  established 
agricultural  schools  that  the  realization  has 
come  that  the  old  monasteries  represent  an  an¬ 
ticipation  of  these  schools  (Goodell  Presidential 
Address  Massachusetts  Agricultural  School). 
For  the  tenantry  were  taught  how  to  raise  their 
crops  to  the  best  advantage;  good  breeds  of 
stock  and  seeds  which  would  grow  to  the  best 
advantage  under  the  conditions  were  provided 
for  them.  The  monastery  itself  diked,  ditched 
and  drained  the  territory,  often  brought  water 


from  a  distance  for  irrigation.  It  was  no 
wonder  that  the  tradition  arose  that  it  was 
<(happy  to  live  under  the  crozier,®  that  is  under 
the  rule  of  an  abbot  or  abbess,  for  the  conyents 
for  women  shared  all  of  the  privileges  and  ad¬ 
vantages  of  the  monasteries  for  men.  These 
monasteries  became  centres  of  trade  and  indus¬ 
try  as  well  as  of  education  and  of  letters.  They 
cultivated  particularly  architecture  and  the  arts 
of  painting  and  sculpture,  but  also  the  minor 
arts  and  crafts,  so  that  beautiful  wood  work 
and  iron  work,  as  well  as  carving  in  stone  and 
stained  glassmaking,  were  developed  to  a  high 
degree,  while  the  convents  accomplished  similar 
artistic  purposes  in  lace-making,  needle-work, 
tapestry,  book  illumination  and  like  occupations. 

The.  Benedictine  nuns  were  founded  by  the 
twin  sister  of  Benedict,  Scholastica  by  name, 
and  the  nunneries  came  to  be  refuges  for 
women  who  wished  to  pursue  an  intellectual 
and  spiritual  life,  similar  to  that  which  the 
monasteries  provided  for  the  men.  At  all  times 
in  history,  a  certain  number  of  women  do  not 
feel  the  vocation  to  be  wives  and  mothers  and 
to  assume  family  cares.  Some  provision  must 
be  made  for  them  and  the  failure  of  such 
provision  brings  serious  social  evils  in  its 
train.  For  centuries  these  Benedictine  nun¬ 
neries  provided  an  opportunity  for  these 
women  and  besides  accomplished  wonderful 
work.  Mrs.  Putnam  (dean  of  Barnard  Col¬ 
lege)  goes  so  far  as  to  say  that  the  modern 
college  for  women  has  not  as  yet  provided  op¬ 
portunities  for  the  exertion  of  woman’s  influ¬ 
ence  equal  to  those  given  her  by  the  Benedictine 
nunneries  in  the  Middle  Ages.  We  know  al¬ 
most  nothing  of  the  life  of  Saint  Scholastica, 
except  the  famous  story  told  by  no  jess  an 
authority  than  Pope  Saint  Gregory  I,  that  when 
she  came  to  die  and  her  brother,  who  was  with 
her,  was  about  to  leave,  in  order  to  keep  his 
own  rule  that  no  one  unless  compelled  should 
stay  out  of  his  monastery  over  night,  Saint 
Scholastica  prayed  that  he  might  be  kept  near 
her,  and.  a  great  storm  arose  which  prevented 
Benedictine  from  leaving  her  side  until  after 
her  passing.  Her  convents,  like  the  monasteries 
of  Saint  Benedictine,  are  still  in  existence  all 
over  the  world,  many  of  them  very  flourishing 
and  all  engaged  in  good  work.  The  word 
<(nun,®  originally  nonna  or  nanna,  was  a  form 
of  the  word  (<mother,®  because  these  women 
who  denied  themselves  personal  maternity  be¬ 
came  the  mothers  of  the  needy  all  around  them. 

As  the  result  of  the  large  number  of  slaves 
which  had  accumulated  in  Roman  times,  the 
Middle  Ages  began  with  the  very  serious  handi¬ 
cap  of  an  immense  problem  of  serfdom.  Dur¬ 
ing  the  first  century  of  the  Christian  era,  when 
Rome  had  a  population  of  about  2,000,000, 
it  has  been  calculated  that  about  1,200,000  of 
them  were  slaves.  This  state  of  affairs  grew 
worse  with  time.  The  condition  was  not  so  bad 
in  country  places,  but  opportunities  for  becom¬ 
ing  freemen  were  much  commoner  in  urban 
than  in  rural  life,  though  everywhere  progres¬ 
sive  individuals  were  able  to  secure  their  free¬ 
dom  in  one  way  or  another.  The  defeats  of 
the  barbarous  peoples  in  preceding  centuries 
led  to  the  capture  of  many  prisoners  who  were 
made  slaves,  and  these  were  distributed  through¬ 
out  the  country  places  and  their  descendants 
were  serfs.  By  this  was  meant  that  they  were 
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bound  to  a  condition  of  service,  though  their 
masters  were  bound  also  in  certain  obligations 
toward  them.  These  serfs  went  with  the  land 
whenever  it  was  transferred,  and  as  the  land 
was  divided  into  manors  or  villas  (Latin  for  a 
country  estate) ,  they  were  called  villains.  This 
word  afterward  became  villain  in  our  sense  of 
rascal,  because  serfs  who  ran  away  from  their 
masters  so  often  found  themselves  under  the 
necessity  of  making  their  living  as  best  they 
might,  by  their  wits  or  even  by  violence. 

The  serf  belonged  to  the  land  but  the  land 
owed  him  a  living.  In  a  certain  sense,  there¬ 
fore,  he  was  better  off  than  the  lowest  classes 
have  been  since  the  industrial  revolution. 
While  some  masters  were  harsh,  a  great  many 
of  them  tried  to  make  conditions  reasonable  for 
the  workers,  and  persons  of  special  talent  and 
energy  who  were  able  to  make  their  own  way 
could  usually  obtain  their  freedom.  If  a  serf 
were  absent  from  his  master’s  domain  for  a 
year  and  a  day,  the  master  had  no  further  claim 
on  him.  The  brighter  boys  from  the  country 
went  into  the  towns,  rose  from  apprentices  to 
membership  in  the  guilds  and  thus  secured  their 
rights  as  freemen.  At  this  time,  no  one  was 
supposed  to  have  any  rights  unless  they  had 
been  specifically  conveyed  to  him  by  some 
authority.  This  condition  of  villainage  con¬ 
tinued  for  centuries,  the  conditions  of  it  being 
gradually  ameliorated.  Villas  or  manors  were 
transferred  by  bequest  or  gift  to  monasteries  or 
convents  and  the  serfs  on  these  were  treated  so 
well  that  it  came  to  be  a  tradition  that  it  was 
good  to  live  on  the  domains  of  abbot  or  abbess. 
Their  children  sometimes  entered  the  convents 
and  monasteries  and  were  given  the  oppor¬ 
tunity  to  rise.  Some  of  them  became  priors  or 
abbots  and  sometimes  bishops,  and  occasionally 
the  descendant  of  a  serf  might  be  made  Lord 
Chancellor  of  the  kingdom.  The  presence  of 
all  these  serfs  or  slaves  to  whom  the  hard 
manual  labor  of  the  time  was  entrusted  made 
the  doing  of  manual  labor  by  others  seem  dis¬ 
graceful,  and  it  was  not  until  the  foundation  of 
the  monks  of  the  West  with  the  provision  of 
the  Benedictine  Rule  for  manual  labor  by  all, 
that  the  dignity  of  labor  was  restored.  It  took 
centuries  of  Christian  effort  to  bring  about  a 
definite  improvement  in  social  conditions  in 
this  regard. 

While  Benedict’s  foundation  was  gathering 
strength  the  6th  century  is  full  of  the  labors. of 
the  Irish  monks.  Zimmer  declared  (<The  Irish 
missionaries  were  instructors  in  every  known 
branch  of  science  of  the  time,  the  pioneers  who 
laid  the  corner  stone  of  Western  culture  on  the 
continent.®  The  greatest  of  them  is  Columba 
of  Iona  (521-597).  Scarcely  less  great  is  Co- 
lumbanus  of  Bobbio,  though  the  work  for  which 
he  is  best  known  was  done  in  the  next  century. 
Columba  left  Ireland  in  his  44th  year,  landing 
at  Iona  on  the  eve  of  Pentecost  563.  From 
here  he  began  the  conversion  of  the  Northern 
Piets.  He  wandered  far  and  wide  on  foot 
through  the  land  and  is  said  never  to  have  spent 
an  hour  without  study,  prayer,  writing  or  some 
similar  occupation..  He  himself  transcribed 
many  books.  In  spite  of  incessant  labors,  fast¬ 
ing  and  vigils,  sleeping,  his  scanty  sleep  often 
on  a  stone  pillow,  like  so  many  other  of  the  in¬ 
tensely  hard  workers  of  human  history, 
Columba  lived  to  the  round  old  age  of  nearly 


80.  He  was  not  only  a  great  missionary  saint 
who  won  a  whole  kingdom  to  Christ,  but  he 
was  <(a  statesman,  a  scholar,  a  poet,  the  founder 
of  numerous  churches  and  monasteries  when 
monasteries  corresponded  to  our  colleges,  and 
his  name  is  dear  to  Scotsmen  and  Irishmen 
alike.®  To  him  we  owe  a  famous  decision  as 
to  books  that  the  owner  of  an  original  had 
the  right  over  the  copies,  for  ((to  every 
cow  its  calf,®  which  represents  the  basis  of 
copyright. 

The  end  of  the  century  witnessed  the  instal¬ 
lation  of  Saint  Augustine  (Austin)  as  arch¬ 
bishop  of  Canterbury  (598).  He  was  a  Roman 
who  became  a  monk  and  a  personal  friend  of 
Pope  Gregory  the  Great.  In  his  desire  to  carry 
out  a  great  missionary  project  among  the 
Angles,  or  English, —  the  Britons  had  Chris¬ 
tianity  before  this, —  Gregory  sent  Augustine  to 
England  and  gave  him  jurisdiction  over  all  the 
bishops  on  the  island.  His  mission  was  emi-' 
nently  successful.  Aethelbert  the  king,  who 
had  married  the  daughter  of  Charibert  of  Paris 
with  the  condition  that  she  should  be  allowed  to 
exercise  her  Christian  religion  freely,  was  con¬ 
verted  and  his  people  soon  followed  him.  Quite 
contrary  to  the  spirit  sometimes  displayed,  Bede 
tells  us  that  it  was  part  of  the  king’s  policy 
(<to  compel  no  man  to  embrace  Christianity.® 
On  Christmas  Day  597  more  than  10,000  per¬ 
sons  were  baptized  by  the  first  archbishop  of 
the  English.  England  was  thus  placed  once 
more  in  touch  with  Roman  culture.  ((The 
civilization,  art,  letters,  which  had  fled  before 
the  sword  of  the  English  conquerors  returned 
with  the  Christian  faith.®  (Green). 

When  Augustine  landed  he  brought .  with 
him  Roman  customs  and  as  certain  traditions 
had  grown  up  in  the  British  and  Celtic  churches 
not  in  accord  with  those  of  Rome,  particularly 
as  to  the  date  of  Easter  and  the  form  of  ton- 
sure,  jealous  rivalry  ensued  and  it  seemed  for 
a  time  as  though  there  might  be  actual  division. 
A  synod  was  called  at  Whitby  (7th  century) 
and  through  the  influence  of  the  king  the  dis¬ 
pute  was  brought  to  an  end  and  England  was 
won  to  the  Roman  side. 

The  characters  of  the  men  among  whom 
Columba  and  Augustine  had  to  do  their  mis¬ 
sionary  work  is  well  illustrated  in  the  poem 
known  as  ( Beowulf^  the  first  English  epic 
which  was  written  probably  some  time  toward 
the  end  of  this  century.  Beowulf  was  a  kins¬ 
man  of  Hygelac  who  appears  in  Gregory  of 
Tours’  Gesta  Regum  Francorum.  He  lived 
in  the  early  part  of  this  century  and  the 
myths  that  gathered  around  Beowulf’s  name 
were  probably  put  into  nearly  the  form  in  which 
we  now  have  them  in  immediately  succeeding 
generations  and  represent  our  earliest  Old 
English  literature.  The  epic  is  pagan  and  bar¬ 
baric,  full  of  the  lust  of  blood,  and  yet  it  has  a 
stirring  appeal  to  deep  human  interests  that  ac¬ 
counts  for  its  survival.  The  prose  writers  of 
this  first  century  of  the  Middle  Ages  whose 
works  have  come  down  to  us  are  more  numer¬ 
ous  than  might  be  thought.  Procopius,  a 
Roman  historian,  is  often  spoken  of  as  the  last 
of  the  classic  writers.  The  end  of  the  century 
saw  such  well-known  historians  as  Gregory  of 
Tours,  the  father  of  French  history,  Gildas  the 
first  British  historian,  Evagrius  ecclesiastical 
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historian,  and  Cassiodorus  of  Ravenna,  the  min¬ 
ister  of  Theodoric. 

James  J.  Walsh, 

Author  of  cThe  Thirteenth  Greatest  of  Cen¬ 
turies.  > 

Principal  Events  of  the  Sixth  Century. 

510.  Clovis,  king  of  the  Franks,  makes  Paris  his  capital. 
520.  Hygelac,  the  Danish  hero  of  the  “  Beowulf  ”  epic,  killed 
by  Franks  in  a  naval  battle. 

524.  Boethius,  author  of  the  “  Consolations  of  Philosophy,” 
put  to  death  by  Theodoric. 

525.  An  earthquake  destroys  Antioch. 

526.  Death  of  Theodoric,  king  of  the  Ostrogoths. 

527.  The  Justinian  Code  published. 

529.  Belisarius  defeats  the  Persians. 

532.  Belisarius  overthrows  the  “  Green "  party  at  Con¬ 
stantinople. 

534.  Belisarius  defeats  the  African  Vandals. 

535.  Belisarius  conquers  Sicily. 

536.  Belisarius  captures  Rome  and  occupies  southern  Italy. 

537.  The  church  of  Saint  Sophia  at  Constantinople  com¬ 
pleted. 

541-542.  Belisarius  defeats  the  Persians. 

548.  Justinian  invites  the  German  Longobards  or  Lombards 
to  Italy  to  aid  him  against  the  Ostrogoths. 

549  Belisarius  rescues  Constantinople  from  the  Bulgars. 

550.  Huns  and  Slavs  invade  Italy. 

551.  The  silkworm  introduced  into  Europe. 

554.  Greek  domination  supreme  throughout  Italy. 

556.  Earthquake  devastates  Constantinople. 

563.  Columba  leaves  Ireland  and  lands  at  Iona. 

565.  Justinian  the  Great  dies. 

565.  Procopius,  the  Roman  historian,  dies. 

568.  Lombards  occupy  northern  Italy,  and  Greek  rule  is  con¬ 
fined  to  southern  Italy. 

570.  Birth  of  Mohammed. 

570.  Gildes,  the  first  British  historian,  dies. 

572.  War  between  the  Byzantines  and  Persians. 

583.  Cassiodorus  of  Ravenna,  the  former  minister  of  Theo¬ 
doric,  dies. 

590.  Gregory  the  Great  became  Pope. 

594.  Gregory  of  Tours,  the  father  of  French  history,  dies. 

597.  Columba  of  Iona  dies.  On  Christmas  Day  10,000  per¬ 
sons  were  baptized  by  Saint  Augustine. 

598.  Saint  Augustine  becomes  archbishop  of  Canterbury. 

599.  Pope  Gregory  the  Great  institutes  Church  reform. 

600.  Evagrius,  ecclesiastical  historian,  dies. 

SIXTUS,  siks'tus,  the  name  of  five  popes, 
as  follows : 

SIXTUS  I,  Saint  (also  written  Xystus). 
He  succeeded  Alexander  I,  about  119,  and  suf¬ 
fered  martyrdom  about  127,  after  10  years  rule. 

SIXTUS  II,  Saint:  d.  258.  He  succeeded 
Stephen  I  in  257,  and  according  to  some  ac¬ 
counts  was  an  Athenian  philosopher  before 
professing  Christianity.  He  was  martyred  dur¬ 
ing  the  persecution  of  the  Christians  by  Vale¬ 
rian,  and  is  the  Xytsus  commemorated  in  the 
Canon  of  the  Mass. 

SIXTUS  III,  Saint:  d.  440.  He  succeeded 
Celestine  I  in  432.  He  was  active  in  attempt¬ 
ing  to  reconcile  the  disputes  existing  in  the 
Eastern  Church,  particularly  in  the  case  of 
Cyril,  bishop  of  Alexandria,  and  John  of  An¬ 
tioch.  Several  letters  by  him  with  regard  to 
those  controversies  are  extant.  He  was  a  mu¬ 
nificent  patron  of  learning,  and  is  stated  to 
have  left  a  large  sum  to  be  expended  in  the 
adornment  of  ecclesiastical  structures. 

SIXTUS  IV  (Francesco  della  Rovere, 
fran-ches'ko  del'la  ro-va'ra)  :  b.  Savona,  21  July 
1414;  d.  12  Aug.  1484.  He  was  the  son  of  a 
Genoese  fisherman,  and  entered  the  Franciscan 
order,  where  his  learning  and1  eloquence  soon 
attracted  attention.  His  abilities  secured  him 
the  chair  of  divinity  at  Padua  and  other  Ital¬ 
ian  universities,  and  he  also  became  general  of 
his  order.  He  was  made  cardinal  by  Paul  II, 
whom  he  succeeded  in  1471  through  the  influ¬ 
ence,  it  was  supposed,  of  Cardinal  Bessarion, 
whose  close  friend  he  was.  He  was  an  en¬ 


lightened  patron  of  art  and  during  his  oc¬ 
cupancy  of  the  papal  chair  the  Sistine  Bridge 
was  erected  and  the  famous  Sistine  Chapel. 
Many  of  his  relatives  were  advanced  to  high 
places  of  profit  by  him,  and  for  this  and  certain 
acts  of  treachery  he  was  much  criticised,  but 
R.  Urban  Butler  states,  in  (The  Catholic  En¬ 
cyclopedia, }  (<the  gross  accusations  brought 
against  him  by  his  enemy  Infessura  have  no 
foundation.®  He  reformed  the  papal  coinage 
and  did  much  to  improve  and  beautify  Rome. 

SIXTUS  V  (Felix  Peretti,  fa'leks  pa- 
ret'te)  :  b.  near  Montalto,  13  Dec.  1521 ;  d.  Rome, 
27  Aug.  1590.  His  boyhood  was  spent  as  a 
swineherd;  but,  giving  early  indications  of  an 
aspiring  disposition,  he  was  admitted  to  the 
Franciscan  order  in  1534,  and  received  the 
usual  strict  education  and  instruction  of  the 
monasteries.  In  1544  he  gave  instruction  in  the 
canon  law  at  Rimini,  and  in  1546  at  Siena.  In 
1548  he  was  made  priest,  doctor  of  divinity  and 
superintendent  of  the  monastic  sdhool  of  Siena. 
In  1556  he  removed  to  Venice,  where  he  was 
appointed  superintendent  of  the  Franciscan 
school,  and  afterward  inquisitor-general.  In 
1560  he  was.  recalled  from  Venice,  owing  to  his 
severity  as  inquisitor,  and  proceeded  to  Rome, 
where  the  Pope  conferred  upon  him  several 
dignities.  Some  years  later  (1565)  he  attended 
the  papal  legate  to  Spain  as  the  theologian  of 
the  embassy,  and  while  here  acquainted  him¬ 
self  with  the  policy  of  the  Spanish  court.  In 
1570  he  was  made  cardinal  by  Pius  V.  He  was 
elected  to  the  papal  see  in  .  1585,  and  during  his 
five  years’  administration  devoted  himself  with 
great  vigor  to  the  reform  of  abuses  both  civil 
and  ecclesiastical.  Under  his  immediate  prede¬ 
cessors,  Pius  V  and  Gregory  XIII,  the  civil 
disorder  wras  excessive  in  the  states  of  the 
Church,  crimes  had  gene  unpunished  and  hordes 
of  brigands  infested  the  whole  country.  All 
this  was  now  remedied,  stern  .  justice  was  ad¬ 
ministered  on  all  hands,  the  country  cleared  of 
robbers  and  under  the  security  thus  produced 
agriculture,  commerce  and  industry  flourished 
anew.  Sixtus  founded  a  new  university  at 
Fermo,  and  new  colleges  at  Rome  and  Bologna; 
and  embellished  Rome  with  numerous  and  use¬ 
ful  structures,  among  others  the  present  build¬ 
ing  of  the  Vatican  Library.  He  published  .a 
new  edition  of  the  <Septuagint)  in  1587,  and 
one  of  the  Vulgate,*  with  improvements,  in 
1590,  besides  corrected  editions  of  the  Church 
Fathers.  He  displayed  the  same  energy  in  the 
spiritual  administration  of  the  Church,  re-estab¬ 
lished  discipline  in  the  religious  orders  and 
founded  or  reformed  several  congregations  of 
cardinals  and  other  officers.  He  fixed  the  num¬ 
ber  of  cardinals  at  70.  He  took  a  part  in  most 
of  the  great  events  that  then  agitated  Europe. 
He  encouraged  and  supported  Henry  III  against 
the  Huguenots,.  Philip  II  against  England,  and 
Archduke  Maximilian  when  he  was  a  candidate 
for  the  Polish  crown.  The  great  aim  of  his 
foreign  policy  was  the  promotion  of  the  cause 
of  Roman  Catholicism  throughout  all  Christen¬ 
dom  against  Protestantism. 

SIZAR,  a  .term  used  in  the  University  of 
Cambridge,  and  at  Trinity  College,  Dublin,  to 
denote  a  class  of  students  of  limited  means  who 
usually  receive  their  commons  free  and  are  pe¬ 
cuniarily  assisted  otherwise.  They  were  origi- 
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nally  required  to  perform  certain  duties  of  a 
menial  character,  but  this  practice  has  long  ago 
fallen  into  desuetude.  Formerly  there  was  a 
similar  class  of  students  at  Oxford  called  servi¬ 
tors  of  battelers. 

SIZE,  a  gelatinous  material  used  to  give  a 
glaze  to  a  surface.  There  are  numerous  for¬ 
mulas  for  its  manufacture,  differing  according 
to  the  purpose,  cost  of  ingredients,  etc.  Gilders 
use  a  viscous  preparation  as  a  size  to  hold  the 
gold  leaf ;  an  albuminous  printing  ink  is  made  to 
hold  bronze  powders;  house-painters’  size  may 
be  prepared  from  shreds  of  leather  boiled  and 
strained;  papermakers  use  two  kinds,  one  made 
from  hide  cuttings,  alum  and  soap,  and  a  second 
of  rosin  and  potash;  and  the  size  employed 
in  gilding,  japanning,  etc.,  is  variously  com¬ 
posed  of  linseed  oil,  copal,  red  leather,  litharge, 
Vermillion,  etc.,  with  turpentine. 

SJOSTEDT,  shes'tet,  Ernest  Adolf,  Ca¬ 
nadian  mining  and  metallurgical  engineer  and 
inventor:  b.  Sweden,  1840.  He  was  graduated 
at  the  Royal  School  of  Mines,  Stockholm,  in 
1876,  and  came  to  the  United  States  in  1877. 
He  was  assistant  chemist  at  the  Bethlehem  Steel 
Works,  Pennsylvania,  in  1877-79,  and  in  1879- 
96  he  was  connected  with  the  iron-smelting  in¬ 
dustry  in  Maine,  Georgia  and  Nova  Scotia.  In 

1896  he  established  himself  at  Montreal  as  a 
designer  of  roasting  furnaces  and  gas  pro¬ 
ducers;  and  in  1898  he  became  chief  metallur¬ 
gist  of  the  Lake  Superior  Power  Company  at 
Sault  Sainte  Marie.  He  invented  the  Davis- 
Colby  iron-ore  roaster;  the  Sjostedt  sulphide 
roaster;  the  Sjostedt  electric  smelting  furnaces, 
and  the  Sjostedt- James  electrolytic  process  for 
the  separation  of  copper  and  nickel. 

SKAGEN  (ska'gen)  CAPE,  or  THE 
SKAW,  ska,  Denmark,  the  extreme  northern 
point  of  Jutland.  It  is  a  low  sand  bar  or  nar¬ 
row  tongue  of  land  and  near  its  extremity  is 
an  important  lighthouse. 

SKAGER  RACK,  skag-er-rak,  or  SKAG- 
ERRAK,  the  broad  channel  connecting  the 
North  Sea  with  the  Kattegat,  and  separating 
Norway  from  Jutland.  It  is  about  150  miles 
long  and  100  to  125  miles  wide.  Its  southern 
part  is  shallow  and  beset  with  sand-banks,  but 
it  is  very  deep  along  the  Norwegian  coast.  Its 
navigation  is  dangerous  on  account  of  frequent 
and  violent  storms. 

SKAGWAY,  skag'wa,  or  SKAGUAY, 

Alaska,  city  at  the  northern  end  of  Chilkat  in¬ 
let,  at  the  head  of  Lynn  Canal.  It  is  at  the 
entrance  to  White  Pass  and  near  Chilkoot  Pass, 
about  270  miles  north  of  Sitka.  It  is  on  the 
White  Pass  and  Yukon  Railroad,  which  with 
other  railroads  and  with  water  routes  makes  a 
continuous  rail  and  water  route  from  Skagway 
to  Seward  Peninsula.  There  were  trading  sta¬ 
tions  in  the  vicinity,  and  it  may  be  on  the  site 
of  the  present  city,  but  they  were  established 
and  abandoned  to  suit  the  needs  of  the  traders. 
The  settlement  of  the  present  city  .  began  in 

1897  when  a  miner  from  Minneapolis,  Minn., 
opened  a  wagon  road  across  White  Pass  from 
the  Canadian  gold  fields.  From  a  town  of 
tent-cloth,  dwellings  it  has  become  a  prosperous 
little  city,  with  manufactories  and  stores  to 
meet  the  demands  of  a  large  number  of  the 
mining  camps  of  the  interior.  In  1899  a  college 
was  established  with  Dr.  La  Motte  Gordon, 
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an  Oxford  graduate,  as  president,  and  with  50 
pupils  in  attendance.  There  are  public  schools 
and  Presbyterian,  Roman  Catholic,  Protestant 
Episcopal  and  Methodist  churches.  Pop.  about 
3,500. 

SKALD,  skald  or  skold  (in  Old  Norse 
Skald,  poet),  one  of  the  Norse  poets  who  in 
primitive  times  recited  long  compositions  in 
verse,  usually  in  honor  of  the  great  and  famous. 
They  were  minstrels  of  a  high  order,  often  at¬ 
tached  to  the  court.  The  earliest  of  these  skalds 
was.  the  mythical  Starkadh  the  Old.  The  fol¬ 
lowing  are  the  most  famous  of  his  successors: 
Thjodolf,  author  of  5Ynglinga-tal> ;  and  Thor- 
bjorn  the  minstrel  and  author  of  (Haralds- 
mal,*  both  of  whom  flourished  at  the  end  of  the 
9th  century  at  the  court  of  Harold  <of  the  Bright 
Hair.  In  the  10th  century  lived  the  Norwegian 
skald  Eyvind  who  sang  the  exploits  of  the 
famous  (Hakonar-maP  ;  and  the  Icelander  Egil, 
who  gave  his  name  to  the  Egils-Saga.  More 
obscure  were  Hallfredh,  Gunlaug,  Glum,  Eyjolf, 
etc.  The  last  of  the  skalds  was  Skurla  who 
died  1284.  Consult  Grendal,  (Clavis  Poetica) 
(1864)  ;  Baldisarson,  (Islendingadrapa)  (edited 
by  Mobius,  1874)  ;  Wisen,  (Carmina  Norroena) 
(1889)  ;  Anderson,  (Norse  Mythology)  (1875). 

SKARPANTO,  skar'pan-to,  or  SCAR- 
PANTO.  See  Carpathos. 

SKAT,  an  intricate  game  of  cards  origi¬ 
nating  in  Germany  about  the  year  1800.  Thirty- 
two  cards  are  used  and  three  or  four  persons 
take  part  in  the  game,  although  but  three  are 
active  players.  The  interest  is  maintained 
largely  by  bidding  for  the  privilege  of  play. 
Each  player  holds  10  cards,  two  being  laid  aside 
for  the  ^skat.®  The  use  of  these  two  cards 
determines  the  game.  For  a  complete  descrip¬ 
tion  of  the  game  consult  Hoffman,  (Book  of 
Skat} ;  Eichhorn,  ( American  SkatP 

SKATE.  See  Ray. 

SKATES  AND  SKATING.  Ice.skates  are 
made  in  many  forms,  the  most  common  having 
a  metal  blade  or  runner,  longer  than  the  foot, 
with  some  sort  of  frame  or  mechanism  for  at¬ 
taching  to  the  shoe.  The  object  is  to  provide 
a  support  on  which  each  foot  of  the  wearer  can 
slide  or  glide  on  the  ice,  this  method  being  by 
far  the  most  rapid  means  of  travel  over  a 
frozen  surface  by  the  individual’s  own  exertions. 
Skating  is  undoubtedly  of  great  antiquity,  as 
shown  by  early  carvings.  It  is  mentioned  in  the 
Icelandic  ^dda,*  supposed  to  have  been  written 
in  the  10th  or  11th  century.  Primitive  skates  were 
made  by  tying  smooth  bones  <of  animals  to  the 
foot-coverings.  The  earlier  forms  were  mainly 
of  wood,  with  a  metal  runner.  This  runner  was 
gradually  improved  until  it  became  a  blade  of 
hard  steel  with  a  slightly  up-curved  front.  The 
wooden-bodied  skates  of  the  19th  century  were 
universally  tied  on  to  the  foot  with  leather 
straps,  passing  through  slots  in  the  wood.  As 
they  were  improved  a  sharp  point  was  placed  in 
the  rear  of  the  skate  to  cut  into  the  shoe-heel 
and  prevent  slipping;  later  a  screw  took  the 
place  of  the  point.  Then  came  the  club-skate, 
all  metal,  with  clamps  for  gripping  the  sole  of 
the  shoe  and  a  gripping  mechanism  to  engage  a 
steel  plate  permanently  fastened  on  the  heel  of 
the  shoe.  Fancy  skates  were  made  with  long 
ornamental  up-curve  of  the  runner  in  front. 
The  racers  developed  a  different  type  with  a 
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long  runner,  almost  straight,  though  slightly 
raised  above  the  level  in  front.  This  was 
found  so  superior  that  it  was  adopted  by  all 
speed  skaters  and  many  amateurs.  Finally  came 
the  skating  boot,  a  well-made  strong  boot,  with 
the  runner  directly  attached  to  the  sole.  This 
has  been  generally  adopted  by  figure  skaters  and 
racers. 

Skating  was  developed  in  the  cold  countries 
of  the  north,  both  as  a  pastime  and  as  means  of 
getting  about  rapidly.  In  the  Netherlands  the 
canals  made  convenient  highways  in  winter,  and 
have  been  used  by  skaters  for  hundreds  of 
years.  The  earliest  record  of  a  skating  club 
is  in  Edinburgh,  Scotland,  in  1642.  The  British 
National  Skating  Association  was  formed  in 
1879.  The  American  National  Skating  Asso¬ 
ciation  was  organized  in  the  United  States  in 
1884,  and  the  Canadian  Amateur  Association  in 
1886.  There  are  now  also  the  Eastern  Amateur 
Skating  Association,  the  International  Skating 
Club  of  America  and  the  International  Skating 
Union  of  America.  Matches  were  held,  how¬ 
ever,  long  before  the  time  <of  these  associations. 
The  first  recorded  English  match  was  in  1823. 
Newburgh,  N.  Y.,  furnished  the  first  American 
champion  skater,  Charles  June,  who  was  the 
recognized  speed  champion  for  many  years.  In 
those  days  the  skaters  used  a  short  runner  and 
took  long  strokes  of  10  to  12  yards.  All  this 
was  changed  by  the  Donohues  of  Newburgh, 
regarded  as  the  greatest  family  <of  skaters  in  the 
world,  having  produced  three  champions.  T. 
Donohue,  the  elder,  first  beat  all  comers  and 
educated  his  sons  to  the  sport,  and  J.  F.  Dono¬ 
hue  and  T.  Donohue,  Jr.,  in  turn  took  world’s 
records.  They  developed  the  long  runner  skate 
and  the  short  stroke,  and  J.  F.  Donohue  at¬ 
tended  the  international  meet  at  Amsterdam  in 
1891,  and  astonished  them  by  his  short  quick 
strokes  of  six  or  seven  yards,  easily  beating  all 
contestants. 

Figure  skating,  by  some  called  fancy  skating, 
appears  to  have  had  its  first  great  impetus  in 
the  London  Skating  Club  founded  in  1830.  Be¬ 
coming  favorably  known  as  a  sport,  other  clubs 
were  organized  in  Switzerland  and  northern 
Europe,  and  figure  skating  became  a  popular 
sport  of  the  well-to-do.  In  this  branch  of  skat¬ 
ing  there  is  no  attempt  at  speed,  the  object  be¬ 
ing  first  to  skim  around  in  loops,  cross-cuts, 
grapevines,  two-footed  figures  and  various  com¬ 
bined  figures  in  which  one  /of  more  pairs  of 
skaters  take  part.  It  might  be  called  the  equiva¬ 
lent  of  dancing  on  ice,  graceful  exercise  being 
the  end  sought.  The  British  style  of  figure  de¬ 
mands  an  upright  body,  and  is  considered  more 
graceful  than  the  bending  over  style,  though  the 
latter  permits  some  accomplishments  not  readily 
done  erect.  The  plain  figures  are  formed  on  one 
skate,  the  unemployed  leg  being  trailed  behind, 
either  straight  or  slightly  bent  and  used  to  steer 
and  balance. 

Records. —  Championship  matches  have  be¬ 
come  common  in  all  of  the  northern  cold  coun¬ 
tries.  Both  indoor  and  outdoor  tournaments  have 
been  held  in  the  United  States  and  Canada  for 
many  years.  Popular  tournament  places  have 
been  Montreal  and  Toronto,  in  Canada,  and 
Minneapolis,  Milwaukee,  Stamford,  Conn.,  Red 
Bank,  N.  J.,  and  Saranac  Lake  and  Newburgh, 
N.  Y.,  in  the  United  States.  The  amateur 
records  have  often  surpassed  the  professional 


records  for  shorter  distances,  probably  due  to 
the  fact  that  there  are  few  professional  racers. 
The  amateur  American  records  are :  100  yards, 
Morris  Wood,  9  3-5  seconds,  in  1903 ;  220  yards, 
Fred  J.  Robson,  18  seoonds,  1911 ;  half  mile,  Ben 
O’Sicky,  1  minute,  15  3-5  seconds,  1916;  one 
mile,  Morris  Wood,  2  minutes,  41  1-5  seconds, 
1904 ;  five  miles,  E.  Lamy,  14  minutes,  55 
seconds,  1910.  The  world’s  amateur  records 
are  in  metres,  and  from  500  to  10,000  metres, 
were  all  taken  by  O.  Mathiesen,  of  Norway,  at 
various  public  meets  in  Europe,  between  1910 
and  1914,  with  the  following  results :  _  500 
metres,  43  7-10  seconds;  1,000  metres,  1  minute, 
31  4-5  seconds;  1,500  metres,  2  minutes,  19  1-2 
seconds ;  5,000  metres,  8  minutes,  36  3-5  seconds ; 
10,000  metres,  17  minutes,  22  6-10  seconds.  The 
professional  American  records  are :  100  yards, 
John  S.  Johnson,  9  4-5  seconds,  1893;  200  yards, 
John  S.  Johnson,  17  2-5  seconds,  1893;  440 
yards,  John  S.  Johnson,  31  3-4  seconds,  1916; 
half  mile,  John  Nilsson,  1  minute,  16  1-5  seconds, 
1897 ;  one  mile,  Arthur  Staff,  2  minutes,  35 
seconds,  1916;  two  miles,  John  Nilsson,  5 
minutes,  33  4-5  seconds,  1900;  five  miles,  O. 
Rudd,  14  minutes,  24  seconds,  1896 ;  10  miles, 
John  S.  Johnson,  31  minutes,  16  1-2  seconds, 
1894  ;  20  miles,  John  S.  Johnson,  1  hour,  6 
minutes,  36  2-5  seconds,  1894  ;  25  miles,  John 
Karlson,  1  hour,  30  minutes,  15  seconds,  1916. 
All  records  from  30  miles  to  100  miles  are  held 
by  J.  F.  Donohue,  who  at  Stamford,  Conn.,  in 
1893,  made  the  100  miles  in  7  hours,  11  minutes, 
38  1-5  seconds.  Consult  Browne,  G.  H..  hand¬ 
book  of  Figure  Skating)  (Springfield,  Mass., 
1913)  ;  Meagher,  G.  A.,  (Lessons  in  Skating5 
(1900).  See  Roller  Skate 

SKEAT,  sket,  Walter  William,  English 
scholar  and  philologist:  b.  London,  21  Nov. 
1835;  d.  7  Oct.  1912.  He  was  graduated  from 
Christ  College,  Cambridge,  in  1858,  and  two 
years  later  became  a  Fellow  of  his  college  and 
curate  of  East  Dereham,  in  Norfolk.  In  1862 
he  went  to  Godaiming,  in  Surrey,  as  curate. 
He  was  appointed  a  mathematical  lecturer  of 
Christ’s  College  in  1864  and  since  1878  held 
the  Erlington  and  Bosworth  professorship  of 
Anglo-Saxon  in  the  university.  Skeat’s  work 
in  the  philology  of  the  English  language,  es¬ 
pecially  in  its  older  forms,  is  of  the  utmost 
value  and  has  contributed  much  to  stimulate 
interest  in  such  studies.  His  chief  original  pub¬ 
lications  in  this  department  are  (A  Mceso-Gothic 
Glossary5  (1868)  ;  ( Etymological  Dictionary  of 
the  English  Language5  (1879-84;  revised  1910), 
his  most  important  work;  ( Concise  Etymologi¬ 
cal  Dictionary  of  the  English  Language5  (1882; 
new  ed.,  rewritten  and  rearranged,  1901 )  ; 
Principles  of  English  Etymology5  (two  series, 
1887  and  1891)  ;  Primer  of  English  Etymology5 
0892),  smaller  work  based  upon  the  preced¬ 
ing,  but  dealing  only  with  the  native  element; 
(The  Chaucer  Canon,  with  a  Discussion  of  the 
Works  associated  with  the  name  of  Geoffrey 
Chaucer5  (1900)  ;  Place  Names  of  Cambridge¬ 
shire5  (1901)  ;  and  (Notes  on  English  Etymol¬ 
ogy  >  ^  (1901).  Among  numerous  editions  of 
English  texts  which  he  has  edited  for  various 
societies  and  publishers  may  be  cited  Pancelot 
of  the  Laik5  (1865)  ;  cHavelok  the  Dane-* 
(1868)  ;  (The  Vision  of  William  concerning 
Piers  the  Plowman5  (1886),  giving  the  three 
texts  arallel,  with  notes,  glossary,  etc. ; 
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^fric’s  Lives  of  Saints*  (1882-98) ;  Chatter- 
ton’s  (Poems)  (1871);  <The  Works  of  Chau- 
cer)  (with  notes,  glossary,  etc.,  1894-95;  with 
a  supplemental  volume  of  spurious  Chaucerian 
pieces,  1897)  ;  and  <The  Student’s  Chaucer) 
(1895).  He  founded  the  English  Dialect  So¬ 
ciety  in  1873,  and  was  its  chief  member  during 
the  23  years  of  its  existence.  For  it  he  pre¬ 
pared  several  provincial  glossaries  and  upon 
these  and  other  publications  of  the  society  the 
ilew  ( Dialect  Dictionary*  is  based.  .  (A  Stu¬ 
dent’s  Pastime)  (1896)  consists  of  articles  con¬ 
tributed  by  him  to  (Notes  and  Queries.*  He 
has  also  translated  Uhland’s  ( Songs  and  Bal- 
lads>  (1864). 

SKEE.  See  Ski. 

SKEED.  See  Skid. 

SKELETON,  the  more  or  less  hard  struc¬ 
tures,  mainly  of  bony  nature,  which  form  the  in¬ 
ternal  axis  of  support  of  the  soft  parts  in  the 
higher  or  vertebrate  animals.  The  term  is  used 
in  comparative  anatomy  to  designate  support¬ 
ing  parts  not  only  of  internal,  but  also  of  ex¬ 
ternal  nature.  Anatomists  thus  speak  of  an  en- 
doskeleton  as  proper  to  the  vertebrates,  but  both 
vertebrates  and  invertebrates  may  have  certain 
hard  parts  developed  on  the  exterior  of  their 
bodies  (for  example,  shell  of  lobster,  scales  of 
fishes,  etc.),  and  to  the  latter  class  of  struc¬ 
tures  is  applied  the  name  exoskeleton.  The 
parts  of  any  endoskeleton  may  generally,  be 
grouped  uiltler  the  two  heads  of  the  spinal 
or  axial  skeleton  and  the  appendicular  parts. 
The  former  includes  the  skeleton  of  the  head 
and  trunk,  the  latter  that  of  the  limbs.  The 
spinal  skeleton  involves  the  consideration  of  the 
skull  (q.v.),  spinal  or  vertebral  column,  com¬ 
posed  of  its  various  vertebrae  and  of  the  thorax 
(q.v.)  or  chest  and  pelvis  (q.v.).  The  com¬ 
position  of  the  skull  forms  a  subject  of  great 
intricacy  and  involves  many  highly  technical 
considerations.  The  more  general  characters 
of  the  skull  are  noted  in  a  separate  article  (see 
Skull).  The  vertebrae  or  component  parts  of 
the  spine  or  backbone  consist  each  of  a  solid 
piece  or  body,  attached  to  which  are  various 
processes.  The  spinal  arches  spring  from  the 
posterior  part  of  each  vertebra  and  unite  to 
form  the  spinous  process;  the  spinal  cord  itself 
being  protected  within  the  canal  formed  by 
the  apposition  of  the  arches  of  the  vertebrae. 
In  man  seven  cervical  or  neck  vertebrae,  12 
dorsal  and  five  lumbar  vertebrae  exist  as  sep¬ 
arate  bones.  The  sacrum  (q.v.)  and  coccyx, 
forming  the  terminal  part  of  man’s  spine,  are 
composed  of  united  vertebrae.  Thirty-three 
vertebrae  are  found  in  the  human  foetus 
normally,  but  in  the  adult  five  of  these  unite 
to  form  the  sacrum;  while  the  other  four  (more 
or  less)  form  a  short  tail  piece  or  coccyx,  the 
latter  being  below  the  junction  with  the  pelvis. 
The  heavy  pelvic  bone  in  man  makes  a  base 
for  the  spine  and  head  sockets  for  the  femurs 
or  leg-bones.  The  ribs  in  man  correspond  in 
number  with  the  dorsal  vertebrae.  The  limbs 
consist  of  homologous  or  corresponding  parts 
and  are  attached  to  a  series  of  bones  constitut¬ 
ing  the  <(arch**  or  support  of  the  fore  and  hind 
limbs  respectively.  The  scapulae  or  shoulder- 
blades  and  collar-bones  or  clavicles  constitute 
the  shoulder-girdle  (see  Shoulder- joint),  or 
arch  supporting  the  fore  or  upper  limb,  while 


the  lower  limb  is  attached  to  the  pelvic  arch 
or  pelvis.  The  upper  limb  or  arm  in  man  con¬ 
tains  31  bones;  the  humerus  or  bone  of  the 
upper  arm;  the  radius  and  ulna,  or  bones  of 
the  forearm;  the  carpal  or  wrist  bones;  the 
metacarpal  bones,  or  those  of  the  palm;  and 
the  phalanges,  or  bones  of  the  fingers.  The 
lower  limb  or  leg  in  man  contains  30  bones: 
the  femur  or  thigh-bone;  the  tibia  (shin) 
and  fibula  or  bones  of  the  leg;  the  tarsal  bones 
or  those  of  the  ankle,  corresponding  to  those 
of  the  wrist ;  the  metatarsus  or  instep ;  and  the 
phalanges  or  bones  of  the  toes.  (See.  the  illus¬ 
tration  of  the  human  skeleton  under  anatomy, 
Vol.  I).  The  character  and  appearance  of  the 
bones  changes  materially  with  advancing  years. 
The  bones  of  a  child  at  birth  are  soft  and  in¬ 
complete.  They  grow,  ossify  and  fuse  together 
in  a  most  interesting  manner,  so  that  the  dis¬ 
sector  can  judge  approximately  of  the  age  of  an 
individual  by  the  condition  of  the  bones. 

Invertebrates. —  Shell  fish  have  exoskeletons 
or  shells  composed  mainly  of  lime  or  flint,  which 
is  absorbed  and  utilized.  The  corals  (q.v.) 
produce  a  formation  that  is  their  skeleton.  The 
arthropods  or  snails  have  a  horny  little  house 
or  exoskeleton,  the  cuticle  forming  from  the 
epidermis  with  an  organic  base  of  chitin  on 
which  carbonate  of  lime  is  deposited.  In  the 
lobster,  scorpion  and  many  crabs,  the  skeleton 
is  partly  interior.  Most  mollusks  leave  shells 
in  which  the  carbonate  of  lime  occurs  along 
with  an  organic  base  of  conchiolin;  in  the 
cuttlefish  there  is  a  pronounced  development 
of  cartilage  about  the  nerve  centres  of  the 
head,  suggesting  a  basis  for  a  skull. 

Vertebrates. — In  a  primitive  vertebrate,  as 
the  lancelet  ( Branchiostoina  Lanceolatum) ,  the 
body  is  supported  by  a  median  dorsal  axis ; 
and,  disregarding  slight  bony  supports  for  the 
mouth,  the  pharynx  and  the  median  fin,  that  is 
the  active  skeleton  or  framework.  The  median 
dorsal  axis,  which  in  the  lancelet  has  not  even 
the  solidity  of  cartilage,  is  the  notochord,  a 
constant  characteristic  of  all  skeletons  of 
vertebrates.  This  notochord  may  be  likened 
to  an  elastic  rod  that  in  the  embryo  is  formed 
under  the  neural  canal,  consisting  of  a  longi¬ 
tudinal  axis  for  separating  the  dorsal  nervous 
tube  from  the  ventral  alimentary  passage.  This 
notochord  in  the  lancelet,  the  hog  and  the 
young  lamprey  is  an  unsegmented  rod  with  a 
simple  sheath.  In  the  adult  lamprey  there 
form  above  the  notochord,  rudimentary  arches 
of  cartilage  that  maintain  the  spinal  cord. 
Cartilaginous  arches  appear  both  above  and 
below  the  notochord  in  the  sturgeon,  the  chimera 
and  the  dipnoi,  but  there  are  no  true  vertebrae. 
These  are  noted  first  in  the  elasmobranch 
fishes,  in  which  the  notochord  is  more  or  less 
constricted  by  the  encroachment  of  its  sheath, 
and  divided  into  vertebrae.  In  the  bony  ganoid 
fishes,  the  vertebrae  are  ossified,  as  in  higher 
vertebrates.  The  notochord,  therefore,  appears 
a  provisional  structure  or  scaffolding  around 
which  a  backbone  can  be  built.  Each  verte¬ 
brae  usually  consists  of  the  centrum  or  substan¬ 
tial  body,  the  neural  arches  that  form  a  tube 
for  the  spinal  cord  and  meet  above  in  a  neural 
spine,  the  transverse  processes,  which  project 
and  are  commonly  connected  with  ribs  and  the 
articular  processes  which  bind  the  vertebrae 
together  into  a  strong  but  flexible,  backbone 
Birds  and  mammals  and  many  reptiles  have  a 
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breast  bone  or  sternum,  to  which  the  ribs  unite 
ventrally. 

The  pectoral  or  shoulder-girdle  consists  of  a 
dorsal  shoulder-blade  or  scapula,  a  ventral  cora¬ 
coid  with  the  articulation  for  the  arm  or  fore¬ 
leg  between  them  and  of  a  forward  growing  col¬ 
lar-bone  or  clavicle.  The  pelvi-c  or  hip  girdle  in 
each  side  consists  of  a  dorsal  ilium,  a  ventral 
ischium  with  the  articulation  of  the  leg  be¬ 
tween  them,  and  of  a  pubic  portion.  From 
amphibians  upward,  the  forelimb  is  a  humerus 
articulating  with  the  girdle,  a  lower  arm  com¬ 
posed  of  radius  and  ulna  side  by  side,  a  wrist 
or  carpus  of  several  elements,  a  hand  with  meta¬ 
carpal  bones  in  the  palm,  and  with  fingers  com¬ 
posed  of  several  joints  or  phalanges.  The  hind 
limb  consists  of  a  femur  articulating  from  the 
girdle,  a  lower  leg  of  tibia  and  fibula  side  by 
side,  an  ankle  region  or  tarsus  of  several  ele¬ 
ments,  a  foot  with  metatarsal  bones  in  the  sole, 
and  with  toes  of  several  joints  or  phalanges. 
Digits  in  vertebrates  tend  to  a  regular  sup¬ 
pression  toward  the  lower  types.  The  pollex 
goes  first,  then  the  minimus  index  and  annu¬ 
laris,  so  that  some  animals,  as  the  horse,  have 
one  digit  (the  hoof)  remaining.  In  many  of 
the  vertebrates  the  phalanges  are  more  numer¬ 
ous  than  in  man,  as  where  the  hand  is  modified 
to  form  a  paddle,  notably  in  the  ichthyosauri 
and  the  cetacea. 

In  reptiles  the  ilium  projects  rearward,  the 
ischia  are  often  found  meeting  ventrally,  a 
cartilage  or  bone  projects  rearward  from  the 
symphysis,  supporting  the  anterior  lip  of  the 
cloacal  orifice,  forming  a  hypoischium.  In 
birds  the  projection  of  the  ilium  is  both  for¬ 
ward  and  rearward  and  it  fuses  with  the 
vertebral  column  in  the  backbone..  No  union 
or  symphysis  is  formed  by  the  ischia  and  pubes 
in  birds,  with  the  exception  of  the  ostrich  and 
rhea.  The  ilium  in  mammals  projects  forward 
and  symphysis  of  the  ischia  and  pubes  is  com¬ 
mon.  In  the  marsupials  and  monotremes  a 
portion  of  the  external  oblique  muscle  ossifies 
to  form  marsupial  bones. 

The  patella  is  first  noted  in  the  Reptilia, 
though  not  common  to  all.  All  mammals  and 
birds  have  this  bone  excepting  a  few  bats.  In 
the  marsupials  it  commonly  remains  in  the 
cartilaginous  stage.  In  birds  the  fibula  is  often 
absent  or  fuses  with  the  tarsal  bones,  and  no 
ankle  joint  remains.  In  the  marsupials  the 
enlarged  upper  end  of  the  fibula  may  articulate 
with  the  femur.  Consult  any  standard  work 
on  anatomy;  Reynolds,  (The  Vertebrate  Skele¬ 
ton)  (1897)  ;  Dwight,  Thomas,  Clinical  Atlas) 
(Philadelphia  1907)  ;  Fraser,  J.  S.  S.,  ( Anatomy 
of  the  Human  Skeleton)  (1914).  See  Anat¬ 
omy;  Bone;  Osteology;  Skull. 

SKELTON,  John,  English  poet:  b.  ap¬ 
parently  in  Norfolk,  about  1460;  d.  London,  21 
June  1529.  He  studied  at  both  Oxford  and 
Cambridge,  and  from  both,  as  well  as  from 
the  court,  he  received  the  laureateship.  In  1498 
he  took  holy  orders,  and  subsequently  was  ap¬ 
pointed  to  the  benefice  of  Diss  in  Norfolk. 
In  an  epistle  dedicated  to  him  by  Erasmus,  that 
writer  declared  him  to  be  the  lumen  et  decus 
of  British  letters.  In  the  pulpit  he  was  re¬ 
markable  for  his  buffooneries  and  according 
to  Anthony  a  Wood  was  esteemed  ^fitter  for 
the  stage  than  for  the  pew  or  pulpit.®  There 
were  three  objects  at  which  he  delighted  to  aim 


his  satire  —  the  mendicant  friars,  Lily  the  gram¬ 
marian  and  Cardinal  Wolsey.  His  attacks  on 
Wolsey  at  length  aroused  the  resentment  of 
that  prelate  and  an  order  being  issued  for  his 
apprehension,  he  took  refuge  in  the  sanctuary 
at  Westminster,  where  the  abbot  afforded  him 
protection  until  his  death,  not  long  before  the 
fall  of  Wolsey.  His  works  comprise  among 
others  the  drama  or  morality  of  (Magnyfy- 
cence) ;  a  satire  on  Wolsey,  entitled  (Why  come 
ye  not  to  Courte?);  the  (Tunnynge  (what  is 
the  brewine)  of  Elynoure  Rummynge,)  a  hu¬ 
morous  picture  of  low  life,  and  the  (Book  of 
Phylyp  Sparrow,)  an  elegy  on  the  sparrow  be¬ 
longing  to  the  ((goodly  maid®  Jane  Scroope, 
which  was  killed  by  a  cat.  The  last  is  the  most 
poetical  of  his  pieces.  It  is  said  that  his  own 
opinion, 

Though  my  ryme  he  ragged, 

Tatter’d  and  jagged,  .  . 

It  hath  in  it  some  pyth. 

is  reasonably  just.  The  best  edition  of  his  works 
is  by  the  Rev.  Alexander  Dyce  (1843). 

SKENE,  sken,  Alexander  Johnson  Chal¬ 
mers,  American  physician  and  pioneer  gynecolo¬ 
gist  :  b.  Fyvie,  Aberdeen,  Scotland,  17  June  1837 ; 
d.  High  Mount,  N.  Y.,  4  July  1900.  He  came 
to  America  in  1856,  was  graduated  at  the  Uni¬ 
versity  of  Michigan  in  1861  and  at  the  Long 
Island  College  Hospital  in  1864.  He  was  a 
surgeon  in  the  United  States  army  in  1863-64, 
and  later  was  engaged  in  practice  in  Brooklyn. 
He  was  appointed  adjunct  professor  at  the 
Long  Island  College  Hospital  in  1864,  pro¬ 
fessor  of  gynecology  there  in  1872  and  from 
1886  he  was  dean.  He  was  consultant  at  many 
hospitals  and  dispensaries;  and  was  notable 
among  the  American  pioneers  in  gynecology. 
He  was  author  of  many  treatises  and  text¬ 
books. 

SKENE,  William  Forbes,  Scottish  his¬ 
torian  and  Celtic  scholar :  b.  Inverie,  Inverness- 
shire,  7  June  1809;  d.  Edinburgh,  29  Aug.  1892. 
He  was  educated  at  Saint  Andrews  and  Edin¬ 
burgh  Universities.  In  1832  he  became  a  writer 
to  the  Signet ,  and  was  for  some  40  years  the 
head  of  a  prominent  legal  firm.  From  an  early 
age  he  devoted  his  leisure  to  archaeological  and 
historical  research.  His  chief  works  include 
(The  Highlanders  of  Scotland,  their  Origin, 
History  and  Antiquities>  (1837)  ;  (The  Four 
Ancient  Books  of  Wales)  (1868),  and  ( Celtic 
Scotland,  a  History  of  Ancient  Alban)  (1876- 
80).  Besides  the  above  he  edited  (The  Dean 
of  Lismore’s  Book,  with  Introduction  and 
Notes1*  (1861)  ;  ( Ancient  Gaelic  Poetry) ; 

( Chronicles  of  the  Piets  and  Scots',  and  other 
Early  Memorials  of  Scottish  History)  (1867)  ; 
and  Fordun’s  ( Chronicles  of  the  Scottish  Na¬ 
tion)  (1871).  In  1881  he  was  appointed  his¬ 
toriographer  royal  for  Scotland. 

SKERRETT,  Joseph  Salathiel,  American 
naval  officer:  b.  Chillicothe,  Ohio,  18  Jan.  1833; 
d.  ^Washington,  D.  C.,  31  Dec.  1896.  He  was  ap¬ 
pointed  a  midshipman  in  the  navy  in  1848  and 
served  with  the  African  squadron  engaged  in 
the  extermination  of  the  slave  trade  and  was  on 
the  Saratoga  when  she  captured  the  Night¬ 
ingale,  the  last  of  the  American  slavers,  with 
1,000  slaves  on  board.  He  was  promoted  lieu¬ 
tenant-commander  in  1862  and  as  commander 
of  the  gunboat  Aroostock  of  the  Western  Gulf 
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squadron,  successfully  attacked  the  Confederate 
fortifications  at  the  mouth  of  the  Brazos  River, 
Texas.  He  was  made  commander  in  1867,  and 
in  command  of  the  Portsmouth  in  1873  averted 
the  threatened  revolution  in  Honolulu.  While 
in  charge  of  the  Richmond  of  the  Asiatic 
squadron  in  1881-84  he  settled  the  trouble  in 
which  the  United  States  consul  at  Samoa  had 
become  involved.  He  was  on  duty  at  the  Naval 
Asylum  in  Philadelphia  in  1884-86,  commander 
of  the  Pacific  station  in  1892-93  and  in  1893 
became  commander  of  the  Asiatic  squadron. 

SKERRYVORE,  sker-i-vor',  Scotland,  a 
dangerous  reef  lying  about  12  miles  southwest 
from  the  Isle  of  Tyree  on  the  west  coast  of 
Scotland,  in  the  fairway  of  vessels  making  for 
the  Clyde  and  Mersey.  The  reef  was  long  a 
danger  to  navigation  until  the  completion  of 
the  celebrated  Skerryvore  lighthouse  in  1844. 
The  tower  designed  and  erected  by  Alan  Steven¬ 
son  is  137  feet  11  inches  in  height,  42  feet  in 
diameter  at  base,  decreasing  to  16  feet  at  top. 
For  26  feet  in  height  the  tower  is  solid.  Above 
the  solid  the  interior  is  12  feet  in  diameter, 
divided  into  nine  stories,  surmounted  by  a  light- 
room  and  lantern.  Operations  were  commenced 
on  the  rock  in  1838  and  the  light  was  exhibited 
in  February  1844;  it  has  a  range  of  18  nautical 
miles.  The  apparatus  is  dioptric  revolving,  the 
light  attaining  its  greatest  brilliance  once  in  a 
minute ;  the  machinery  which  drives  the  ap¬ 
paratus  is  also  employed  to  toll  fog  bells.  The 
total  cost  of  the  work  was  $434,885. 

SKETCH  BOOK,  The.  <The  Sketch 
Book  of  Geoffrey  Crayon,  Gent,*  the  -work  by 
which  Washington  Irving  is  best  known,  was 
published  at  New  York  in  seven  numbers  dur¬ 
ing  1819  and  1820.  The  collected  edition  brought 
out  in  1820  in  London  contained  two  earlier 
essays — (Traits  of  Indian  Character1*  and 
(Philip  of  Pokanoket* — which  have  been  in¬ 
cluded  in  all  subsequent  editions.  The  entire 
collection  was  revised  and  given  its  final  form 
in  1848.  <(I  have  preferred,®  Irving  later  ex¬ 

plained,  ^adopting  the  mode  of  sketches  and 
short  tales  rather  than  long  works,  because  I 
choose  to  take  a  line  of  writing  peculiar  to  my¬ 
self.®  More  explicitly,  he  wrote  brief  pieces 
to  keep  himself  from  the  contagious  and  over¬ 
whelming  influence  of  Scott.  In  a  miscellany 
like  (The  Sketch  Book)  Irving  could,  and  did, 
attempt  several  varieties  of  manner.  (The 
Wife,1*  (The  Broken  Heart,1*  (The  Widow  and 
Her  Son,1*  and  (The  Pride  of  the  Village1*  fell 
in  with  a  lachrymose  tendency  of  the  day  and 
were  long  popular  but  have  since  lost  most 
of  their  power  to  move.  (Rural  Life  in  Eng¬ 
land,1*  *The  Country  Church,1*  (Rural  Funerals, * 
and  (The  Angler1*  are  based  upon  actual  ob¬ 
servation;  while  not  without  sentimentalism 
they  h?ve  still  a  pleasant  faded  charm.  The 
charm  has  not  faded  from  such  essays  as 
(Westminster  Abbey1*  and  Stratford-on-Avon,1* 
clear,  affectionate  pictures  of  honorable  places. 
But  Irving  is  at  his  best  as  essayist  when,  his 
eye  keenly  on  the  object;,  he  discards  sentiment¬ 
alism  and  speaks  in  his  natural  idiom  —  humor : 
this  he  does  in  (The  Boar’s  Head  Tavern,  East- 
cheap^  (Little  Britain,1*  (John  Bull,1*  and  above 
all  in  the  dainty  series  recounting  the  Christ¬ 
mas  ceremonies  at  Bracebridge  Hall.  About 
the  whole  book  there  is  a  delicate  flavor  of  the 
past  which  has  led  some  readers  to  think  that 


past  and  present  were  confused  in  Irving’s 
mind.  The  truth,  however,  is  merely  that  his 
imagination  was  highly  susceptible  to  history 
and  tradition,  and  he  was  as  naturally  a  maker 
of  legends  as  a  humorist.  This  is  borne  out 
by  the  tales  in  (The  Sketch  Book®  :  ^The 
Spectre  Bridegroom,1*  a  merry  parody,  even  to 
its  bungling  plot,  of  the  horrific  narratives 
then  lately  brought  from  Germany;  and  the 
masterpieces  of  the  volume,  (Rip  Van  Winkle1* 
and  (The  Legend  of  Sleepy  Hollow.1*  The  cen¬ 
tral  incidents  of  ^ip*  and  the  <Legend)  Irving 
did  not  invent;  one  came  from  a  German,  one 
from  an  American,  source.  Yet  the  two  stories 
are  as  firmly  localized  in  the  Hudson  Valley 
as  if  they  had  been  founded  on  indigenous  folk 
legends.  Both  are  ascribed  to  Diedrich  Knick¬ 
erbocker.  Both  are  mellow  and  rich  in  style, 
kindly  and  chuckling  in  humor,  happy  in  char¬ 
acterization,  and  picturesque  in  description;  the 
plots  move  with  the  accomplished  ease  of  per¬ 
fect  leisure,  and  the  landscapes  have  the  golden 
look  of  perpetual  autumns.  Easily  the  two 
best  short  stories  in  English  for  the  first  three 
decades  of  the  19th  century,  they  still  unques¬ 
tionably  stand,  after  a  hundred  years  busily 
given  to  the  development  of  the  short  story 
type,  among  its  undimmed  triumphs. 

Carl  Van  Doren. 

SKETCHLEY,  skechTi,  Arthur.  See  Rose, 
George. 

SKI,  or  SfKEE,  a  wooden  snow-shoe,  or 
runner  of  wood,  from  five  to  10  feet  long,  five 
inches  wide  and  an  inch  or  more  thick  at  the 
middle,  but  thinner  toward  the  ends,  and  curved 
up  at  the  front;  a  ridge  or  more  frequently  a 
slight  groove  is  made  longitudinal  of  the  under 
surface,  to  resist  side  slipping.  The  ski  is 
popularly  worn  in  Norway,  Sweden,  Lapland, 
Finland,  etc.,  and  has  been  adopted  in  other 
countries  for  sport.  The  fastening  of  the  ski 
to  the  foot  consists  of  a  loop  for  the  toe  and  a 
band  which  passes  from  this  around  the  heel 
of  the  shoe,  binding  the  ski  and  the  foot  as 
firmly  as  possible,  which  is  necessary  in  order 
to  steer  well,  while  full  freedom  is  allowed  the 
heel  to  rise  from  the  ski  at  every  movement. 
When  first  putting  on  the  ski,  a  balancing  stick 
is  necessary,  and  it  is  indispensable  for  some 
time;  the  most  skilful  runners  need  but  a  small 
stick.  An  ordinary  ski  runner  can  maintain 
a  speed  of  eight  to  nine  miles  an  hour  for 
quite  a  length  of  time  as  his  down  hill  travel 
is  all  coasting.  The  uphill  work  is  zigzag. 
The  longest  race  on  skis,  the  distance  being 
nearly  140  miles,  was  run  in  less  than  22  hours, 
rests  included.  A  race  in  Christiana  won  by  a 
peasant  in  less  than  5  hours  covered  32  miles, 
laid  over  hilly  ground  including  all  kinds  of 
difficulties  calculated  to  test  the  competitors’ 
skill.  A  Swiss  soldier  ((skieur®  made  a  record 
of  25  kilometers  in  90  minutes  in  a  rolling 
country,,  covering  one  elevation  of  1,550  feet. 
Leaps  of  75  feet  are  no  longer  unusual,  and 
more  than  twice  this  distance  has  been  recorded. 
For  jumping,  a  hillside  is  selected  with  a  large 
steep  slope,  and  a  short  rise  is  built  as  the  place 
for  the  leap.  As  the  skiman  attains  this  he 
stoops  and  adds  his  own  jumping  effort  to  the 
force  which  flings  him*  on  into  space.  He 
must  land  on  his  feet  without  falling  to  make 
a  successful  jump.  The  annual  tournaments 
held  in  the  principal  cities  of  Sweden  and 
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Norway  are  the  great  sporting  events  of  the 
year,  the  great  feature  of  the  sport  being  the 
ability  to  take  long  flying  leaps.  These  proved 
so  popular  that  the  sport  spread  to  other  coun¬ 
tries,  and  has  been  common  in  the  northern 
United  States  and  Canada.  There  have  been 
numerous  ski  tournaments  in  Montreal  and 
Minnesota;  and  the  number  of  runners  in  the 
United  States  has  increased  to  an  extent  that 
has  warranted  the  organization  of  a  National 
Association.  Consult  Rickmers  <Ski-ing)  (New 
York  1909)  ;  and  Cauldfield,  (How  to  Ski) 
(New  York  1914). 

SKIASCOPE,  an  apparatus  for  making 
observations  of  the  influence  of  the  Rontgen 
rays  on  a  fluorescent  screen.  A  well-known 
form  consists  of  a  tapering  light-tight  box,  pro¬ 
vided  at  the  narrow  end  with  a  closely-fitting 
open  cap  of  black  velvet  or  other  soft  dark- 
colored  material  into  which  the  face  will  fit 
closely  and  exclude  light,  and  at  the  other  end 
is  fixed  the  fluorescent  screen.  On  looking 
through  the  instrument  toward  an  excited 
Crookes  tube  placed  near  it  the  screen  ex¬ 
hibits  fluorescence  where  the  Rontgen  rays  are 
not  interfered  with  by  objects  sufficiently  dense 
to  obstruct  their  passage.  When  objects  that 
are  opaque  to  the  Rontgen  rays,  such  as  glass,’ 
bones  and  most  of  the  metals,  are  intervened 
a  shadow  of  them  appears  on  the  screen.  Thus 
if  the  human  hand  is  placed  between  the  tube 
and  the  screen  the  Rontgen  rays  will  penetrate 
the  flesh  but  be  obstructed  by  the  bones,  pro¬ 
ducing  a  shadow  picture  of  the  bones  of  the 
hand. 

SKID,  one  of  a  pair  of  logs  or  beams  laid 
lengthwise  as  a  support  in  rolling  logs,  barrels 
or  the  like.  When  a  line  of  parallel  logs  is 
thus  laid  to  form  a  roadway  along  which  logs 
can  be  hauled,  it  is  termed  a  skidway.  To  move 
logs  on  it  is  ^skidding.® 

SKIDDAW,  skid'a,  one  of  the  highest 
mountains  of  England,  in  Cumberland,  distin¬ 
guished  for  its  grand  and  romantic  scenery,  as 
well  as  for  the  lakes  in  its  different  hollows 
and  near  its  base ;  height,  3,054  feet.  It  is  three 
miles  north  of  Keswick. 

SKIFF,  Frederick  James  Volney,  museum 
director:  b.  Chicopee,  Mass.,  5  Nov.  1851;  d. 
Chicago,  24  Feb.  1921.  He  engaged  in  newspaper 
work  in  the  West  and  was  manager  of  the 
Denver  Tribune,  1881-85.  In  1889  he  was  ap¬ 
pointed  commissioner  of  immigration  and  sta¬ 
tistics  for  Colorado.  Represented  Colorado  at 
the  Inter-State  Expositions  of  Chicago  and 
Saint  Louis,  1889-90.  In  1890  President  Harri¬ 
son  appointed  him  one  of  the  national  com¬ 
missioners  to  the  World’s  Columbian  Exposi¬ 
tion;  subsequently  resigned  and  was  appointed 
chief  of  the  Department  of  Mines  and  Mining 
and  later  became  deputy  director-general.  At 
the  close  of  the  Chicago  Fair  he  became  director 
of  Field  Museum  of  Natural  History,  Chicago, 
which  position  he  held  till  his  death.  He  organ¬ 
ized  the  Jury  System  of  the  Nashville  Exposi¬ 
tion  of  1897 ;  was  director-in-chief  for  the 
United  States  Commission  at  the  Paris  Exposi¬ 
tion  of  1900;  was  director  of  exhibits  Saint 
Louis  Exposition  1904.  President  Roosevelt 
appointed  him  commissioner-general  for  the 
United  States  to  the  Japanese  Exposition  of 
1912.  In  1911  he  accepted  position  of  director- 


in-chief  of  the  Panama-Pacific  Exposition  at 
San  Francisco,  1915. 

SKILTON,  James  A.,  American  lawyer 
and  scientist :  d.  Brooklyn,  N.  Y.,  4  March  1904. 
He  is  best  known  as  the  friend  of  Herbert 
Spencer,  to  whom  he  gave  much  practical  aid, 
and  spent  thousands  of  dollars  in  the  purchase 
and  distribution  of  Spencer’s  publications.  He 
was  a  close  friend  of  Henry  Ward  Beecher,  an 
active  worker  in  Plymouth  Church  for  45  years 
and  an  able  writer  on  economic  conditions  and 
the  government  of  great  cities. 

SKIMMER,  or  SCISSORS-BILL,  an 

American  sea-bird  ( Rhynchops  nigra),  related 
to  the  gulls,  and  distinguished  by  the  long, 
thin,  knife-like  bill.  See  Shearwater.' 

SKIMMIA,  a  Japanese  name  for  genus 
of  evergreen  shrubs,  of  the  Rutacece,  native  to 
India  and  Japan,  with  green  branches,  alter¬ 
nate,  entire,  coriaceous  and  pellucidly  dotted 
leaves,  crowded  at  the  ends  of  the  branches,  and 
small  four-  to  five-merous  flowers,  in  much- 
branched  white  and  odorless,  terminal  panicles. 
S.  japonica  and  S.  fortunei  are  dwarfed  holly¬ 
like  shrubs,  not  entirely  hardy  in  the  northern 
United  States,  but  valuable  for  planting  in 
warmer  countries,  especially  in  cities,  as  they 
are  among  the  best  smoke-enduring  evergreens. 
They  are  also  valued  for  winter  gardens,  and 
for  Christmas  decorations,,  since  they  are  cov¬ 
ered  with  bright  red,  berry-like  fruits,  which 
hang  on  during  the  winter,  and  contrast  hand¬ 
somely  with  the  dark,  shining  leaves. 

SKIMlftlNGTON  (also  SKIMMER- 
TON),  a  word  formerly  used  in  England,  in 
the  phrase,  ((To  ride  skimmington,®  or  C(To  ride 
the  skimmington,®  a  burlesque  procession  in  rid¬ 
icule  of  a  man  who  allowed  himself  to  be  hen¬ 
pecked.  The  man  rode  behind  the  woman,  with 
his  face  to  the  horse’s  tail. 

SKIN-GRAFTING,  the  surgical  procedure 
of  covering  over  areas  of  the  body  denuded  of 
skin  with  live  skin  freshly  taken  from  another 
part  of  the  patient’s  body  or  from  another  in¬ 
dividual.  It  may  be  rendered  imperative  by 
the  great  extent  of  surfaces  so  denuded,  or  by 
disabling  or  disfiguring  contraction.  Reverdin’s 
method  consists  in  applying  to  the  raw  clean 
surface  small  points  of  superficial  epithelium. 
From  these  centres  a  new  skin  is  formed. 
Thirsch’s  method  consists  in  covering  the  raw 
surface  with  strips  of  surface  skin  of  variable 
length  and  width.  These  quickly  adhere  to  the 
raw  surface  and  if  the  operation  is  successful 
are  taken  into  the  epidermis  of  the  patient.  In 
this  manner  large  surfaces  as  of  burns  and  old 
sores  have  been  healed  over. 

SKIN  AND  SKIN  DISEASES.  The 

skin  is  the  group  of  organs  which  form  the 
outer  covering  of  the  body.  It  may  be  regarded 
as  an  extensive,  complex,  uninterrupted  mem¬ 
brane,  actively  functionating,  and  merging  into 
the  mucous  membranes  at  the  natural  orifices 
of  the  body.  Beneath  it  stands  in  the  most 
intimate  structural  relationship  to  the  under¬ 
lying  tissues ;  externally  it  is  exposed  to 
varied  and  innumerable  contacts  with  the  outer 
world.  By  reason  of^  this  unique  position  as 
the  boundary  of  the  living  organism,  the  skin 
has  important  functions  to  perform,  all  of  which 
are  contributory  to  the  well-being  of  the  in- 
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dividual,  while  some  are  essential  to  his  con¬ 
tinued  existence. 

To  the  touch  the  skin  in  general  is  approxi¬ 
mately  smooth,  soft,  supple  and  movable  upon 
the  underlying  tissues.  In  certain  localities  — 
those  subject  to  special  contacts,  as  the  palms 
and  soles  —  it  is  more  dense  and  less  pliable 
than  elsewhere.  Inspection  discloses  the  pres¬ 
ence  of  various  surface  markings  in  the  form 
of  minute  pores  and  intersecting  lines,  furrows, 
and  ridges.  There  is  also  seen  an  extensive  but 
variable  growth  of  hair,  and  at  the  end  of 
the  dorsal  portions  of  the  fingers  and  toes  are 
the  horny  structures  known  as  the  nails.  The 
pores  represent  the  combined  openings  of  the 
sebaceous  glands  and  the  hair-follicles,  and  as 
such  give  exit  to  the  hair-shafts.  The  lines  and 
furrows  of  the  skin  are  primarily  the  product 
of  its  elasticity.  They  are  fine,  intermediate 
and  coarse.  The  last  type  is  best  seen  about 
the  joints,  or  upon  the  palms,  where  by  reason 
of  great  latitude  of  movement,  the  skin  is  often 
thrown  into  folds ;  the  other  types  occur  upon 
those  parts  less  subject  to  wide  range  of  mo¬ 
tion.  The  ridges  are  best  observed  upon  the 
palms  and  soles,  appearing  in  curved  and 
straight,  more  or  less  parallel  formations,  said 
to  be  characteristic  in  each  individual.  Hair 
is  quite  generally  distributed  over  the  body 
surface,  though  certain  parts  are  free ;  the 
amount  and  quality  vary  greatly  with  the  loca¬ 
tion.  The  nails,  though  unlike  the  skin  in 
texture  and  appearance,  are  entirely  derived 
from  the  dermal  tissues. 

Anatomy  of  the  Skin. —  Technically  in  de¬ 
scription  the  term  skin  includes  only  the  cellu¬ 
lar  aqd  connective-tissue  layers,  with  their 
blood-vessels  and  nerves.  The  highly  differen¬ 
tiated  structures  which  by  derivation,  function, 
and  position  are  a  part  of  the  skin,  as  the  se¬ 
baceous  and  sweat  glands,  hairs,  hair-follicles, 
and  nails,  are  termed  appendages  of  the  skin. 
From  within  outward  the  skin  proper  is  made 
up  of  three  layers :  the  subcutaneous  tissue 
or  hypoderm;  the  corium  or  true  skin,  called 
also  the  cutis  or  derma ;  and  the  epidermis, 
cuticle,  or  scarfskin.  The  hypoderm  can  scarely 
be  considered  a  distinct  layer;  it  is  more  prop¬ 
erly  a  connecting  bond  between  the  body  tissues 
internally  and  the  corium  externally.  It  is 
loose  in  texture,  and  is  composed  of  inter¬ 
lacing  fibrils  and  bundles  of  connective  tissue, 
more  or  less  obliquely  directed,  within  the  wide 
meshes  of  which  are  deposited  masses  of  fat. 
This  fatty  tissue  in  the  hypoderm  forms  the 
panniculus  adiposus,  and  to  it  is  due  the  rounded 
contour  of  the  well-nourished  body.  Its  dis¬ 
appearance  by  absorption  following  prolonged 
illness,  and  in  old  age,  produces  angularity  of 
feature  and  wrinkling  of  the  skin.  Besides 
blood-vessels,  lymphatics,  and  nerves,  this  layer 
contains  sweat-glands,  deep  hair-follicles,  and 
special  nerve-endings.  The  corium,  cutis,  or 
derma,  is  made  up  in  general  of  a  more  or  less 
dense  network  of  fibrous  and  elastic  tissue, 
carrying  within  it  vessels,  nerves,  glands,  hair, 
and  hair-follicles.  It  is  divided  into  two  layers ; 
the  pars  reticularis  and  the  pars  papillaris ; 
but  the  dividing  line  between  the  two  is  not 
clear-cut.  The  pars  reticularis  is  the  layer 
in  contact  with  the  subcutaneous  tissue.  It  is 
well  described  by  its  name  —  a  reticulum  of 
loose  connective  tissue.  The  pars  papillaris 


is  relatively  much  thinner,,  but  more  dense 
than  the  pars  reticularis,  and  lies  external  to 
the  latter.  It  derives  its  name  from  the  fact 
that  its  outermost  portion  presents  innumer¬ 
able  papilla-like  projections,  which  interdigitate 
with  corresponding  downward  prolongations 
from  the  innermost  layer  of  the  epidermis.  The 
total  number  of  papillae  upon  the  body  surface 
is  enormous;  an  estimation  of  approximately 
64,000  to  the  square  inch  has  been  made.  The 
curved  and  parallel  ridges  previously  mentioned 
as  seen  upon  the  palms  are  due  to  an  arrange¬ 
ment  of  papillae  in  rows.  Each  papilla  is 
provided  with  a  vascular  loop  or  a  special 
nerve-ending;  rarely  both  are  pre'sent.  The 
proportion  of  the  vascular  to  the  nervous 
variety  is  about  four  to  one;  hence  it  is  that 
the  especially  sensitive  areas  of  the  skin  con¬ 
tain  the  greater  number  of  papillae. 

The  epidermis  or  cuticle  is  the  portion  of 
the  skin  intervening  between  the  corium  and 
the  external  world.  Though  structurally  in 
most  intimate  relation  with  the  true  skin,  by 
derivation  it  is  totally  distinct  from  it,  being 
developed  from  the  epiblast  of  the  embryo, 
whereas  the  corium  springs  from  the  meso- 
blast.  As  the  epidermis  is  avascular,  nourish¬ 
ment  is  provided  by  means  of  juice-spaces  in 
the  deeper  portions.  The  lower  cells  are  there¬ 
fore  soft  and  succulent,  and  the  extent  of  the 
change  necessary  to  transform  them  into  the 
dry,  horny,  and  flat  cells  of  the  skin  surface 
is  readily  apparent. 

For  purposes  of  description  the  epidermis 
is  divided  from  within  outward  into  four 
layers,  the  stratum  mucosum,  the  stratum 
granulosum,  the  stratum  lucidum,  and  the  stra¬ 
tum  corneum.  The  stratum  mucosum,  called 
also  the  rete  mucosum  or  Malpighii,  the  mucous 
or  prickle  layer,  consists  of  several  superim¬ 
posed  strata  of  cells,  which  fill  in  the  inter- 
papillary  spaces  of  the  corium,  and  present  an 
undulating,  plane  surface  to  the  layer  next 
above.  The  cells  in  general  are  rich  in 
protoplasm,  have  clearly  defined  nuclei,  are 
columnar  and  polygonal  in  shape,  becoming 
flattened  as  the  surface  is  approached,  and  are 
provided  with  radiating,  spine-like,  protoplasmic 
processes  or  ^prickles,®  which  anastomose  and 
interdigitate  one  with  another.  A  viscid  inter¬ 
cellular  cement-substance  is  present,  permeated 
by  channels  for  the  passage  of  nutritive  fluids. 
The  layer  of  cells  in  immediate  contact  with  the 
corium  has  been  aptly  termed  the  stratum 
germinativum,  since  it  is  by  multiplication  of 
these  that  both  physiologic  exfoliation  and 
pathologic  loss  of  the  epidermis  are  restored. 
The  pigment  which  gives  color  to  the  skin  is 
found  in  this  layer,  and  nerve  fibrils  are 
abundantly  present  between  and  within  the  cells. 
The  stratum  granulosum  is  a  narrow  band  of 
cells  distinguished  by  the  appearance  of  granules 
within  the  cell  protoplasm.  These  are  highly 
refractile,  and  are  composed  of  keratohyalin,  a 
substance  believed  by  some  to  be  the  antecedent 
of  keratin,  the  horny  material  in  the  cells  of 
the  skin  surface.  The  stratum  lucidum  is  also 
narrow,  and  is  made  up  of  more  or  less  flattened 
cells,  with  faint  nuclei  and  a  homogeneous  and 
lucid-appearing  protoplasm.  The  granules  of 
the  preceding  layer  have  totally  disappeared, 
and  instead  a  substance  called  eleidin  is  found 
diffused  throughout  the  cell  body.  This  is  re- 
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garded  by  some  as  a  solution  of  the  keratohyalin 
in  the  cell  protoplasm.  Others  consider  it  a 
totally  distinct  body  and  not  related  to  the 
product  keratin.  The  stratum  corneum  is  the 
most  superficial  layer.  It  is  relatively  thick, 
and  its  component  cells  are  flat,  dry,  horny, 
and  resistant,  from  the  presence  of  keratin. 
Nuclei  are  absent  or  very  faintly  outlined.  By 
special  treatment  the  remains  of  the  ((prickles® 
may  be  detected.  A  well-grounded  assertion 
has  been  made  that  the  succulent  protoplasmic 
spicules  of  the  rete,  by  desiccation  and  other 
change,  give  origin  to  the  keratin  of  the  cor¬ 
neum.  Constant  exfoliation  of  the  superficial 
cells  of  the  skin  is  in  progress,  the  loss  of 
substance  being  compensated  by  growth  from 
below. 

The  vascular  supply  of  the  skin  is  abun¬ 
dant.  The  numerous  arterial  branches  emerg¬ 
ing  from  the  deeper  tissues  divide  and  sub¬ 
divide  to  form  an  intricate  horizontal  network 
of  vessels  in  the  subcutaneous  tissue.  A 
second  plexus  is  formed  by  division  of  radicles 
from  the  first  at  about  the  level  of  the  papillary 
bases.  From  these  arterioles  capillary  loops 
extend  into  the  papillae.  The  distribution  of 
veins  and  venules  for  the  return  of  the  blood  is 
practically  the  same  as  that  of  the  vessels  for 
the  arterial  flow;  the  venous  channels,  how¬ 
ever,  are  considerably  larger.  For  the  passage 
of  lymph,  juice-spaces  and  lymph-vessels  exist. 
The  former  are  mere  excavations  in  the  inter¬ 
cellular  cement-substance,  communicating  with 
one  another,  and  eventually  emptying  into 
lymphatic  vessels.  These  latter  are  channels 
with  definite  endothelial  walls ;  they  appear 
first  at  the  bases  of  the  papillae  as  blind 
terminals,  and  by  anastomoses  from  dense 
plexuses  in  the  corium  and  subcutaneous 
tissues.  The  vessels  receive  the  lymph  from 
the  juice-spaces  through  openings  between  the 
vascular  endothelia,  and  eventually  discharge 
their  contents  into  the  veins.  The  lymph  which 
nourishes  the  epidermis  flows  from  the  papillary 
apices,  percolates  between  the  cells  of  the  rete, 
and  returns  by  way  of  the  interpapillary  spaces. 

The  nerves  of  the  skin  are  (sensory) 
medullated  and  (vegetative)  non-medullated. 
The  latter  form  a  dense  plexus  immediately 
beneath  the  rete  mucosum ;  thence  fibrils  as¬ 
cend,  penetrating  as  far  as  the  granular  layer, 
and  terminating  either  within  or  between  the 
cells  of  the  rete.  Special  nerves  of  non- 
medullated  variety,  known  as  vaso-motor 
nerves,  are  distributed  to  the  muscle-fibres  of 
the  vessel-walls.  The  medullated  nerves  are 
confined  to  the  papillary  and  subcutaneous 
layers,  and  are  peculiar  in  that  they  terminate 
in  special  end-organs.  Three  varieties  of  these 
are  found  in  man :  the  corpuscles  of  Krause, 
the  corpuscles  of  Meisner,  and  the  Paccinian 
corpuscles.  While  these  differ  in  minute  struc¬ 
ture,  in  general  all  may  be  described  as  round 
or  oval  bodies,  made  up  of  concentric  layers 
of  connective  tissue,  enclosing  the  blunt  or 
coiled  termination  of  a  nerve  which  enters  at 
one  pole  of  the  mass.  The  first  two  kinds  are 
found  within  and  beneath  the  papillae,  especially 
in  sensitive  parts,  while  the  Paccinian  corpuscles 
occur  in  the  subcutaneous  tissue  throughout 
the  body.  Trophic  nerves  are  present  in  the 
skin,  they  belong  to  the  vegetative  system  and 
are  non-medullated.  Muscle-fibres  of  the 


smooth  or  unstriped  variety  are  found  in  the 
corium  of  certain  parts,  especially  the  face. 
The  principal  muscular  structures  in  the  skin, 
however,  are  the  arrectores  pilorum.  These 
are  smooth  muscle-bundles  which  arise  from 
the  lower  portion  of  the  walls  of  the  hair-fol¬ 
licles  and  extend  obliquely  upward  to  be  in¬ 
serted  into  the  pars  papillaris  of  the  corium. 
Contraction  of  these  muscles  produces  erection 
of  the  hair,  or  on  the  glabrous  skin  the  condi¬ 
tion  known  as  ((goose  flesh.®  The  pigment  of 
the  skin  resides  in  the  lower  cells  of  the  rete 
mucosum.  It  appears  as  black  granules  of 
melanin  within  the  cell  protoplasm,  chiefly  about 
the  nuclei.  In  the  dark  races  the  pigment  is 
found  in  the  superficial  cells,  in  some  cases  even 
in  the  corneum.  The  tint  of  the  skin  is  also 
influenced  by  vascularity.  Many  theories  have 
been  advanced  as  to  the  origin  of  the  skin  pig¬ 
ment;  it  seems  most  probable  that  it  is  derived 
from  the  coloring  matter  of  the  blood  in  the 
corium,  and  thence  carried  to  the  rete  by  wan¬ 
dering  cells.  Two  kinds  of  glands  exist  in 
the  skin;  the  sweat,  or  sudoriparous  glands, 
and  the  sebaceous  or  oil  glands.  The  sweat- 
glands  are  found  in  the  hypoderm  and  lower¬ 
most  portion  of  the  corium.  Each  consists  of 
a  single  long  tubule,  with  a  blind  extremity, 
coiled  many  times  upon  itself  to  form  a  round 
or  oval  mass,  from  the  upper  part  of  which 
the  excretory  duct  ascends.  This  is  merely  a 
straight  portion  of  the  tube  slightly  modified; 
it  enters  the  rete  opposite  an  interpapillary 
space,  and  after  an  irregular  and  spiral  course 
through  the  epidermis  opens  upon  the  free  sur¬ 
face  of  the  skin,  forming  the  sweat-pore.  Be¬ 
sides  the  single  layer  of  secretory  cells,,  an  in¬ 
vesting  membrane,  unstriped  muscle  fibres  and. 
nerve  filaments  compose  the  tubule,  and  many 
blood-vessels  are  distributed  in  and  about  the 
coils.  The  duct  has  a  lining  of  several  layers 
of  cells,  and  a  more  distinct  investing  mem¬ 
brane  ;  in  the  rete  these  disappear^  and  through 
the  corneum  no  definite  lining  exists.  The 
sebaceous  or  oil  glands  are  usually  found  in 
connection  with  the  hair-follicles,  but  may 
occur  where  hair  is  absent,  as  on  the  lips.  Their 
seat  is  the  corium ;  each  consists  of  one  or 
several,  sometimes  many,  pear-shaped  lobules, 
lined  with  epithelium  and  invested  with  fibrous 
tissue.  All  the  lobules  open  into  a  common 
gland-cavity,  which  in  turn  discharges  into  the 
upper  portion  of  a  hair-follicle.  The  product 
of  the  gland,  called  sebum,  is  formed  by  fatty 
degeneration  of  the  epithelial  cells  within  the 
lobules;  its  extrusion  is  favored  by  the  con¬ 
traction  of  the  arrector  pilorum,  which  com¬ 
presses  the  gland  against  the  hair  root. 

Hairs, ^  though  quite  generally  distributed, 
are  absent  on  the  palms,  soles,  the  dorsum  of 
the  last  phalanges  of  the  fingers  and  toes,  and 
the  lips.  They  vary  greatly  in  amount,  quality, 
and  distribution, _  these  being  influenced  by  age, 
sex,  climate,  racial  and  individual  peculiarities. 
A  separation  of  hairs  into  three  classes  may  be 
made:  long  hairs,  over  two  inches  in  length, 
found  on  the  scalp,  axillae,  pubes,  and  bearded 
portion  of  the  face;  bristle  hairs,  short  and 
stiff,  as  those  comprising  the  eyebrow  and  eye¬ 
lashes;  and  downy  hairs  of  lanugo,  short,  fine 
and  soft,  found  on  parts  of  the  face,  the  trunk 
and  the  extremities.  Each  hair  may  be  divided 
into  two  parts:  the  shaft,  or  portion  projecting 
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above  the  skin  surface,  and  the  roots,  or  part 
imbedded  in  the  skin.  The  shaft  is  made  up 
of  the  cuticle,  a  single  layer  of  imbricated  cells 
covering  the  exterior;  the  cortex  or  main  body 
of  the  hair,  composed  of  spindle-cells,  massed 
into  elongated  bundles ;  and  the  medulla  or 
pith,  of  irregular  cells  containing  air-vesicles. 
The  color  of  hair  is  due  to  the  presence  of 
granular  and  diffuse  pigment  in  the  cortical  sub¬ 
stance,  and  to  air  in  the  cortex  and  the  medulla. 
The  hair-root  is  seated  within  the  hair-follicle; 
its  extremity  is  expanded  into  the  hair-bulb, 
which  is  invaginated  by  the  hair-papillae  carry¬ 
ing  a  vascular  supply.  In  the  hair-root  the  cells 
comprising  the  layers  mentioned  are  softer,  and 
more  nearly  aporoach  the  character  of  the  rete- 
cells,  from  which  the  hair  is  derived.  The 
hair-follicle  is  the  elongated  pouch-like  depres¬ 
sion  which  receives  the  hair-root.  It  is  usually 
obliquely  set,  and  in  detail  of  structure  is  rather 
complex.  A  better  understanding  of  its  for¬ 
mation  may  be  had  if  it  be  remembered  that 
the  follicle  is  merely  an  invagination  of  the 
skin-layers ;  the  outer  portion,  therefore,  is 
made  up  of  the  derma,  while  the  inner  layers 
are  furnished  by  the  epidermis.  Hence  a  dermic 
coat  and  an  epidermic  coat  are  distinguished. 
Each  of  these  is  further  divided  into  layers; 
the  dermic  coat  into  three,  namely  an  exter¬ 
nal,  fibrous  and  vascular;  a  middle,  fibrous, 
possibly  muscular  in  part ;  and  an  internal,  thin 
and  hyalin.  The  epidermic  coat  has  several 
layers,  the  nomenclature  of  which  is  not  en¬ 
tirely  fixed.  These,  too,  are  quite  complex  in 
structure  and  for  practical  purposes  a  division 
without  description  into  the  outer  root-sheath, 
the  inner  root-sheath  and  the  cuticle  of  the 
root-sheath  will  suffice.  The  first  two  are  by 
some  regarded  as  a  p&rt  of  the  hair  proper. 
These  strata  are  derived  entirely  from  the  rete 
mucosum  by  differentiation;  the  corneum  does 
not  enter  the  follicle  beyond  the  opening  of  the 
sebaceous  gland. 

The  horny  formations  upon  the  distal  por¬ 
tions  of  the  dorsum  of  the  fingers  and  toes  are 
strangely  unlike  the  general  skin  in  appearance, 
yet  they  are  derived  directly  from  the  cells  of 
the  rete  mucosum.  For  description,  the  nail  is 
divided  into  two  parts:  the  nail-body,  or  un¬ 
covered  portion,  and  the  nail-root,  or  portion 
imbedded  in  the  tissues.  The  entire  nail  rests 
upon  the  nail  bed  or  couch.  The  part  beneath 
the  nail-root  is  known  as  the  matrix.  The  de¬ 
pression  into  which  the  nail  is  set  posteriorly 
and  laterally  is  the  nail-groove.  The  skin  over- 
lying  the  imbedded  portions  is  the  nail-fold 
and  the  adherent  film  extending  onto  the  nail- 
body  from  the  nail-fold  is  termed  the  nail-skin. 
The  lunula,  the  white  curved  border  seen  at  the 
base  of  the  nail  represents  the  distal  border  of 
the  matrix.  The  tissues  beneath  the  nail  are 
dense  and  vascular,  but  are  poorly  supplied  with 
nerves.  The  papillae  are  numerous  and  their 
arrangement  in  rows  produces  the  longitudinal 
striae  seen  on  the  surface  of  the  nail.  The 
hypoderm  is  devoid  of  fat  and  is  closely  ad¬ 
herent  to  the  periosteum  of  the  phalanx,  thus 
presenting  a  solid  foundation  upon  which  the 
nail  may  rest.  Growth  takes  place  from  the 
matrix  ;  although  the  rete  mucosum  underlies 
the  entire  nail,  only  the  rete-cells  of  the  matrix 
undergo  the  transformation  into  horny  nail- 
substance. 


Physiology  of  the  Skin.—  The  complex  his¬ 
tological  structure  of  the  skin  and  its  append¬ 
ages  is  necessitated  by  physiological  require¬ 
ments.  As  the  living  encasement  of  the  body, 
its  functions  are  necessarily  related  to  external 
and.  internal  factors.  Thus  it  protects  the  or¬ 
ganism  from  harmful  influences. from  without; 
it  provides  a  sense-organ  that  is  necessary  to 
a  correct  interpretation  of  the  external  world; 
it  contributes  largely  to  the  regulation  and  con¬ 
servation  of  body  heat;  and  it  removes  from 
the  organism  quantities  of  waste  and  harmful 
material.  All  the  dermal  structures  participate 
in  the  protective  function  of  the  skin.  The 
connective  and  adipose  tissue  of  the  hypoderm ; 
the  dense  fibrous  and  elastic  meshwork  of  the 
corium;  and  the  horny  cells  of  the  epidermis, 
rendered  unctuous  by  glandular  secretion,  are 
together  admirably  adapted  to  guard  the  deeper 
structures  from  injury  by  mechanical  violence, 
to  prevent  undue  loss  of  heat  and  fluids  from 
within,  and  to  resist  the  penetrating  or  destruc¬ 
tive  action  of  fluids  from  without.  The  hair  in 
man,  especially  on  certain  parts,  is  protective 
from  violence  and  thermal  change,  but  not  to 
the  same  degree  as  in  animals ;  in  them  it  is 
obvious  that  the  fur,  composed  of  densely  set 
hairy  filaments  distributed  over  the  entire  body, 
must  act  as  a  potent  agent  in  turning  aside 
harmful  encroachments  from  the  exterior,  and 
in  conserving  body  heat.  The  cutaneous  nerves 
contribute  to  protection  in  that  the  sensibility 
of  the  skin  may  warn  the  individual  of  pos¬ 
sible  dangerous  contacts,  often  in  time  to  pre¬ 
vent  harm. 

Sensation  in  the  skin  is  provided  for  by  the 
presence  in  abundance  of  nervous  filaments  and 
special  nerve  end-organs.  Although  many  kinds 
of  sensations  are  perceived  through  the  skin, 
the  exact  part  performed  by  each  of  the  several 
varieties  of  nerve  terminations  is  not  fully 
known  as  yet.  By  means  of  the  tactile  sense 
the  individual  is  able  to  judge  the  shape  of  an 
object  in  contact  and  the  portion  of  the  skin 
touched  by  it :  he  can  appreciate  its  weight  and 
recognize  whether  it  is  hot  or  cold.  These 
varieties  of  tactile  sense  —  locality  sense,  pres¬ 
sure  sense  and  temperature  sense  —  are  not 
resident  in  one  and  the  same  variety  of  nerve 
or  nerve-termination.  Pain  has  been  consid¬ 
ered  an  overstimulation  of  sensory  fibres ;  ex¬ 
perimentation,  however,  seems  to  show  that 
special  nerves  are  concerned  when  pain  is  felt. 
The  skin  through  perception  of  pressure  and 
tension,  is  in  part  responsible  for  muscular 
sense,  by  means  of  which  the  individual  is 
cognizant,  without  the  aid  of  the  eye,  of  the 
position  of  his  body  with  reference  to  surround¬ 
ings.  Special  sensations,  as  itching,  burning, 
tickling,  creeping,  etc.,  are  perceived  through  the 
skin;  the  nerves  concerned  in  their  reception 
and  conduction  are  known  chiefly  as  belonging 
to  the  vegetative  system. 

The  skin  plays  an  important  role  in  the  reg¬ 
ulation  of  bodily  temperature.  The  action  of 
excessive  heat  from  within  or  without,  upon  the 
vasomotor  nerves  distributed  to  the  blood-ves¬ 
sels  of  the  skin,  causes  the  latter  to  dilate.  An 
increased  amount  of  blood  is  thus  brought  to 
the  skin,  where  it  is  cooled  by  conduction  and 
radiation  and  also  by  evaporation.  The  latter 
effect  results  from  the  increase  of  moisture  on 
the  skin,  following  an  acceleration  of  sweat- 
gland  secretion,  due  to  augmented  blood-supply. 
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On  the  other  hand,  cold,  acting  upon  the  vaso- 
motors,  leads  to  contraction  of  the  vessels ;  a 
diminished  amount  of  blood  enters  the  skin; 
evaporation  is  reduced  by  the  checking  of  sweat 
secretion ;  and  bodily  heat  is  conserved. 

The  secretory  and  excretory  functions  of 
the  skin  are  carried  on  by  the  sebaceous  and 
sweat  glands.  The  product  of  the  former,  a 
fatty,  unctuous  material,  cannot  be  strictly  re¬ 
garded  as  a  secretion.  Its  purpose  rather  is  to 
anoint  the  hair  and  skin,  thus  keeping  the  lat¬ 
ter  soft  and  preventing  heat  loss  by  evapora¬ 
tion,  and  maceration  of  the.  epidermis  by 
moisture.  The  sweat,  however,  is  a  true  excre¬ 
tion  and  as  organs  for  the  removal  of  waste 
products  the  sweat-glands  are  most  important. 
Various  estimations  have  been  made  of  the 
amount  of  sweat  produced  in  24  hours ;  the 
average  is  probably  about  one  and  one-half 
pounds.  This  can  be  greatly  increased  by  mus¬ 
cular  activity,  by  high  external  temperature  and 
by  the  use  of  certain  drugs ;  it  is  obvious,  there¬ 
fore,  that  considerable  material  can  be  removed 
from  the  body  through  the  skin,  a  fact  of  great 
importance  in  the  treatment  of  certain  diseases. 
The  sweat  itself  is  about  99  per  cent  water ;  the 
remaining  1  per  cent  represents  a  number  of 
complex  fatty  bodies  and  mineral  salts.  It  may 
be  alkaline  or  acid  in  reaction ;  acidity  is  in  part 
due  to  admixture  of  fatty  acids  from  the  seba¬ 
ceous  secretion.  It  has  been  claimed  that  the 
sweat-glands  produce  no  fat,  but  it  is  generally 
accepted  now  that  this  is  not  true,  since  the 
secretion  in  the  palm,  a  part  devoid  of  sebaceous 
glands,  unquestionably  contains  fatty  products. 

The  skin  possesses  a  respiratory  function, 
but  it  is  comparatively  insignificant.  Carbonic 
acid  gas  is  given  off  and  oxygen  absorbed,  the 
relative  amounts  of  each  as  compared  with  those 
from  the  lungs,  being  1-220  of  the  former,  and 
1-135  of  the  latter.  The  interchange  probably 
takes  place  through  the  sweat-pores.  The  skin 
also  exhibits  a  certain  degree  of  absorptive 
power.  This  is  but  slight  in  the  undamaged 
skin.  If  the  horny  layer  be  removed,  or  if  the 
substance  be  forced  into  the  glandular  ducts, 
absorption  may  take  place  readily,  especially  of 
certain  substances. 

Diseases  of  the  Skin. — Abnormal  or  dis¬ 
eased  conditions  of  the  skin,  as  of  other  or¬ 
gans,  are  recognized  by  manifestations  called 
symptoms.  These  are  all  referable  to  one  of 
two  categories:  subjective  symptoms  and  ob¬ 
jective  symptoms.  By  the  former  is  meant  those 
whioh  are  appreciated  only  by  the  patient  him¬ 
self  ;  by  the  latter,  those  which  may  be  de¬ 
tected  by  the  examining  physician.  Subjective 
symptoms  in  purely  cutaneous  diseases  are,  in 
many  instances,  wanting;  when  present  they  are 
manifested  in  some  form  of  abnormal  sensa¬ 
tion,  as  burning,  prickling,  tingling,  smarting, 
creeping  or  itching;  in  diminished  sensibility 
or  anaesthesia;  in  increased  sensibility  or  hyper- 
aesthesia;  or  in  pain,  which  latter  may  be  burn¬ 
ing,  shooting,  boring  or  aching.  Of  all  subjec¬ 
tive  symptoms,  itching  or  pruritus  is  most  com¬ 
mon  ;  it  is  constantly  present  in  many  condi¬ 
tions,  though  often  in  varying  degree. 

Objective  symptoms  are  vastly  more  impor¬ 
tant.  To  the  person  afflicted  they  often  seem 
the  visible  manifestations  of  disfiguring,  repul¬ 
sive  disease,  and  their  appearance  is  therefore 
dreaded;  to  the  dermatologist  they  stand  for 
facts  and  principles  which,  when  aggregated, 


constitute  the  major  portion  of  his  special 
knowledge,  and  which  he  must  know  and  under¬ 
stand  most  thoroughly  if  he  shall  hope  to  be 
proficient.  Any  alteration  from  the  normal  in 
the  texture  and  appearance  of  the  skin  is  termed 
a  lesion.  Lesions  are  variable  in  appearance, 
character  and  manner  of  evolution,  which  fact 
is  the  basis  of  their  subdivision  into  two  gen¬ 
eral  classes :  elementary  or  primary  lesions  ;  and 
consecutive  or  secondary  lesions.  These  terms 
are  self-explanatory;  the  former  are.  lesions 
which  at  their  inception  present  a  certain  type; 
the  latter  are  those  which  are  produced  by  pro¬ 
gressive  alteration  from  a  previously  existing 
type.  The  classification  is  not  entirely  accurate, 
however,  for  under  certain  conditions  a  lesion 
of  a  primary  type  may  appear  as  secondary. 
Briefly  described,  the  objective  cutaneous  char¬ 
acters  which  are  considered  primary,  eight  in 
number,  are:  (1)  Macules  (spots  or  stains), 
circumscribed  alterations  in  the  color  of  the 
skin,  without  elevation  or  depression  of  the  sur¬ 
face.  They  are  variable  in  size,  shape,  color,  dura¬ 
tion  and  as  to  cause  of  the  dvschromia.  A 
familiar  example  is  the  “freckle.®  (2)  Papules 
(pimples),  small,  usually  superficial,  pinhead  to 
pea-sized,  circumscribed,  solid  elevations  of  the 
skin.  These,  too,  differ  in  size,  shape,  color, 
duration  and  cause.  The  “pimples®  or  papules 
of  acne  in  young  persons,  illustrate  this  type  of 
lesions.  (3)  Tubercles  (nodules),  solid,  fairly 
circumscribed,  pea-sized,  deep-seated  elevations, 
usually  persistent  in  character.  These  are  in 
reality  large  papules,  or  more  properly,  inter¬ 
mediate  lesions  between  the  papule  and  the 
tumor,  to  be  next  described.  In  severe  acne 
tubercles  are  sometimes  found.  (4)  Tumors, 
soft  or  firm,  more  or  less  circumscribed  eleva¬ 
tions  of  the  skin,  varying  in  size  and  shape,  and 
seated  deeply,  in  the  corium  and  subcutaneous 
tissues.  As  the  papule  merges  into  the  tubercle, 
so  the  tubercle  passes  over  into  the  tumor;  thus 
at  one  extremity  of  the  series  stands  the  pin¬ 
head-sized  papule,  at  the  other,  the  egg-sizea  or 
larger  tumor.  (5)  Wheals,  circumscribed,  red¬ 
dish-white,  oedematous  elevations  of  variable 
size  and  shape,  usually  evanescent  in  character. 
This  form  of  lesion  occurs  typically  in  the  con¬ 
dition  known  as  urticaria  (q.v.)  or  nettle-rash. 
It  is  angioneurotic  in  origin  and  is  always  ac¬ 
companied  with  subjective  symptoms,  especially 
itching.  (6)  Vesicles  (little  blisters),  cir¬ 
cumscribed  elevations  of  the  horny  layer  of  the 
epidermis,  pin-point  to  pea-sized,  with  limpid, 
lactescent  or  sanguinolent  contents.  This  form 
of  lesion  may  at  times  be  secondary,  since  it  can 
develop  on  a  previously  existing  papule,  as  il¬ 
lustrated  in  smallpox.  (7)  Pustules,  pin-point 
to  filbert-sized,  circumscribed  cutaneous  ab¬ 
scesses,  having  an  epidermal  roof-wall.  The 
skin  surrounding  the  base  usually  shows  an  in¬ 
flammatory  areola.  They  are  developed  very 
frequently  from  vesicles,  less  often  from 
papules.  It  is,  in  fact,  somewhat  questionable  to 
class  the  pustule  as  a  primary  lesion.  They  are 
seen  commonly  in  acne.  (8)  Blebs  (large  blis¬ 
ters),  irregularly  shaped  elevations  of  the  epi¬ 
dermis,  varying  in  size  from  a  pea  to  a  goose 
egg,  containing  clear  or  opaque  fluid.  This 
lesion  is  well  illustrated  by  the  blister  following 
a  severe  burn. 

.The. secondary  or  consecutive  lesions  of  the 
skin,  six  in  number,  are:  (1)  Excoriations 
(abrasions,  scratch-marks),  variously  sized  and 
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shaped  areas,  representing  loss  of  superficial 
cutaneous  tissue,  the  result  of  mechanical  vio¬ 
lence.  (2)  Fissures,  linear  cracks  or  wounds 
of  variable  size,  involving  the  epidermis,  or  the 
epidermis  and  corium,  due  to  disease  or  external 
injury.  These  are  seen  not  infrequently  in  the 
palms  or  about  the  angles  of  the  mouth,  when 
from  any  cause  the  parts  have  become  inelastic. 

(3)  Scales,  dry,  laminated,  masses  of  epider¬ 
mis  which  have  separated  from  the  un¬ 
derlying  tissue  as  the  result  of  some  morbid 
process.  They  may  lie  in  masses  upon  the  skin, 
or  be  constantly  exfoliated  from  the  surface. 
Variations  occur  in  color,  consistency  and  form. 

(4)  Crusts  (scabs),  dried,  effete  masses  of  ex¬ 
udation,  mixed  with  epithelial  debris,  varying  in 
size,  shape  and  color.  (5)  Ulcers,  variously 
sized  and  shaped  losses  of  cutaneous  substance, 
the  result  of  preceding  disease.  In  this  form 
of  lesion,  differences  are  found  in  size,  outline, 
depth,  condition  of  floor,  margins,  etc.  A  famil¬ 
iar  example  is  the  leg  ulcer  in  old  people.  (6) 
Scars,  new  connective-tissue  formations  replac¬ 
ing  loss  of  substance  in  the  corium  or  deeper 
tissues. 

Besides  recognizing  the  presence  and  detailed 
appearance  of  the  lesions  upon  the  skin,  the 
diagnostician  must  also  note  their  distribution 
upon  the  body  surface,  their  general  arrange¬ 
ment  and  their  configuration  when  grouped  to¬ 
gether.  All  these  considerations  help  to  eluci¬ 
date  the  condition  present. 

In  the  etiology  of  skin  diseases  many  fac¬ 
tors  are  operative.  For  convenience  of  descrip¬ 
tion  these  may  be  classed  as  internal  causes  and 
external  causes.  Among  internal  causes,  hered¬ 
ity  may  be  mentioned  first.  While  not  many 
cutaneous  diseases  are  inherited,  the  predisposi¬ 
tion  to  them  may  undoubtedly  be  passed  on  to 
the  child.  This  predisposition  probably  is  due 
to  some  form  of  tissue  vulnerability  to  influences 
which  otherwise  might  not  suffice  to  produce 
disease.  Disorders  of  internal  organs  are  fre¬ 
quently  effective.  Their  exact  relation  to  the 
skin  disorder  may  not  be  entirely  clear ;  but  the 
joint  association  of  internal  and  cutaneous  dis¬ 
ease  in  many  instances  is  too  regular  and  fre¬ 
quent  to  be  a  mere  coincidence.  Thus,  gastro¬ 
intestinal  derangements  may  produce  erythema, 
eczema  or  urticaria ;  whether  these  are  due  to 
the  intestinal  disorder  or  both  due  to  a  more 
primary  emotional  disturbance  is  still  an  open 
problem;  kidney  disease  may  cause  an  ec¬ 
zema  or  pruritus ;  diabetes  is  not  infrequently 
accompanied  with  boils,  carbuncles,  gangrene, 
dermatitis,  urticaria  or  pruritus.  _  Syphilis  is 
attended  with  many  forms  of  eruption ;  gout  is 
frequently  associated  with  eczema  or  psoriasis, 
and  rheumatism  with  erythema  and  purpura. 
Asthma,  eczema  and  urticaria  are  often  found 
together.  Lastly,  emotional  derangements  may 
produce  an  array  of  functional  disturbances  in 
the  skin  and  through  reflex  action  on  the  vaso¬ 
motor  nerves  may  be  the  determining  factor  in 
the  development  of  cutaneous  lesions.  The  sex¬ 
ual  system  unquestionably  exerts  an  influence  on 
skin  diseases.  The  prevalence  of  acne  in  the 
young,  following  puberty,  is  well  known,  and 
various  cutaneous  derangements  are  associated 
with  physiological  crises  and  pelvic  disorders  in 
women.  Food  may  produce  skin  eruptions. 
Urticaria  is  not  uncommon  after  ingestion  of 
shell-fish,  cheese  or  strawberries  and  the  list  of 
skin-irritating  articles  could  be  greatly  extended. 


Eczema,  acne  and  inflammatory  conditions  are 
greatly  influenced  by  quantity  and  kind  of  food 
taken.  Alcohol  in  inflammatory  lesions  is  es¬ 
pecially  harmful. 

Any  of  the  many  types  of  skin  eruptions  may 
develop  following  the  use  of  certain  drugs,  the 
list  of  which  is  very  extensive.  Among  those 
in  most  common  use  which  may  disturb  the 
near  tissues  and  hence  the  skin,  are  quinine, 
belladonna,  morphine,  arsenic,  potassium  bro¬ 
mide  and  iodide. 

Climate  may  be  considered  an  external  fac¬ 
tor.  Warmth  and  moisture  found  in  tropical  and 
subtropical  countries  are  especially  favorable  to 
the  growth  of  certain  parasites  in  the  skin. 
Cold  and  moisture  tend  to  induce  eczematous 
conditions.  Certain  diseases  are  distinctly  prev¬ 
alent  in  certain  countries,  but  the  fact  is  not 
always  due  to  climatic  influence  alone.  The  sea¬ 
sons  differ  also  in  their  effect.  Winter  aggra¬ 
vates  pruritus,  eczema  and  psoriasis ;  summer 
improves  them.  Light,  heat  and  cold  are 
capable  of  producing  inflammatory  conditions. 
On  the  other  hand,  light  is  distinctly  ameliora¬ 
tive  in  certain  diseases,  as  psoriasis.  Clothing 
when  improper  in  amount,  harsh  of  quality, 
poorly  fitting,  or  uncleanly,  can  give  rise  to  in¬ 
flammation  of  the  skin.  Irritants  of  various 
sorts,  whether  mechanical,  chemical  or  medici¬ 
nal,  can  likewise  awaken  inflammation.  Scratch¬ 
ing  and  other  traumatism  are  frequent  causes 
of  hyperaemia  and  dermatitis.  Parasites,  both 
vegetable  and  animal,  are  the  most  important  of 
all  external  causes.  A  very  large  number  of 
cutaneous  diseases  are  traceable  to  them. 
Among  the  more  common  diseases  produced  by 
vegetable  organisms  are  boils,  carbuncles,  vari¬ 
ous  pus  infections  and  the  different  forms  of 
ringworm ;  by  animal  parasites,  scabies  and 
dermatitis  from  pediculi. 

The  number  of  cutaneous  disorders  under 
classification  is  about  170,  but  this  does  not 
include  all  tropical  diseases.  Of  this  seem¬ 
ingly  large  number,  many  are  rare,  others  are 
seen  but  seldom,  while  a  few  are  very  common. 
Dermatologists  have  not  agreed  upon  a  uniform 
classification  of  skin  diseases;  their  differences, 
however,  largely  concern  minor  distinctions. 
The  following  general  classes  are  usually  given 
as  a  basis  for  further  subdivision :  (1)  hyper- 
semias;  (2)  inflammations;  (3)  hemorrhages; 
(4)  hypertrophies;  (5)  atrophies;  (6)  new 
growths;  (7)  neuroses;  (8)  diseases  of  the 
appendages;  (9)  parasitic  affections.  By  some 
authorities  diseases  of  the  appendages  are  con¬ 
sidered  among  the  other  classes,  as  inflamma¬ 
tions,  hypertrophies,  etc.  The  difference  in  the 
classification,  however,  is  not  essential,  being 
rather  one  of  convenience. 

Bibliography. —  For  further  discussion  of 
the  subject  the  following  authorities,  among 
others,  may  be  consulted:  Hartzel,  ( Diseases  of 
the  Skin*  (Philadelphia  1917)  ;  Ormsby,  dis¬ 
eases  of  the  Skin1*  (ib.  1915)  ;  Pusey,  Prin¬ 
ciples  and  Practice  of  Dermatology*  (New 
York  1917)  ;  Shamberg,  (Diseases  of  the  Skin 
and  the  Eruptive  Fevers*  (Philadelphia  1915)  ; 
Stelwagen,  ( Diseases  of  the  Skin*  (ib.  1916)  ; 
Sutton,  diseases  of  the  Skin)  (Saint  Louis 
1917). 

Ernest  L.  McEwen,  M.S.,  M.D., 
Assistant  Professor  in  Dermatology ,  Rush 
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SKINK  — SKIPPER 


SKINK,  a  genus  ( Scincus )  of  lizards  of  the 
cosmopolitan  family  Scincidce,  characterized  by 
a  conical  head,  with  well-developed  eyelids,  and 
covered  with  symmetrical  shields.  The  body 
is  protected  by  bony  plates  underlying  the 
scales.  No  thigh  pores  exist  and  in  some  genera 
the  limbs  may  be  hidden  beneath  the  skin.  In 
the  genus  Scincus  itself  the  scales  are  of  thin 
and  smooth  texture  and  the  tail  is  rounded 
and  tapering  and  is  unprovided  with  spines. 
The  body  is  somewhat  spindle-shaped  and  is 
flat  below.  Five  toes  exist  on  each  foot  and  the 
toes  are  of  flattened  shape  and  fringed  on  the 
sides.  The  palate  is  grooved  longitudinally  and 
is  provided  with  teeth.  The  common  skink 
( Scincus  officinalis )  occurs  in  North  Africa  and 
in  India.  It  inhabits  sandy  places  and  when 
alarmed  burrows  swiftly  beneath  the  sand.  Its 
specific  name  is  derived  from  the  fact  that  for¬ 
merly  it  was  thought  to  possess  valuable  medic¬ 
inal  properties  and  among  savage  tribes  it  is 
regarded  as  an'  antidote  to  poison.  In  classic 
ages  its  virtues  were  much  reputed  and  the  head 
and  feet  of  these  lizards  were  imported  to  Rome 
in  large  quantities  preserved  in  white  wine.  Its 
color  is  a  variable  reddish,  marked  above  with 
cross  bands  of  darker  hue,  while  below  it  is  of 
a  white  color,  tinged  with  silvery  lustre.  The 
average  length  is  from  six  to  seven  inches.  The 
family  is  represented  in  the  United  States  by 
several  genera,  of  which  Eumeces  is  the  most 
prominent  and  is  represented  by  several  well- 
known  species.  Consult  Holbrook,  ( North 
American  Herpetology1*  (Philadelphia  1848)  ; 
Cope,  (Crocodilians,  Lizards  and  Snakes* 
(Washington  1900)  ;  Gadow,  ( Amphibia  and 
Reptiles )  (New  York  1901). 

SKINNER,  Aaron  Nichols,  American  as¬ 
tronomer  :  b.  Boston,  Mass.,  10  Aug.  1845 ;  d. 
14  Aug.  1919.  He  was  educated  at  Beloit  Col¬ 
lege,  Wis.,  and  at  the  University  of  Chicago, 
was  assistant  at  the  Dearborn  Observatory, 
Chicago,  in  1867-70,  and  assistant  astronomer  at 
the  United  States  Naval  Observatory  in  1870- 
98.  After  1898  he  was  professor  of  mathematics 
in  the  United  States  navy.  He  was  retired 
from  active  service  in  1907  with  the  rank 
of  commander;  he  determined  the  position 
of  8,824  stars  in  the  zone  declination  — 14° 
to  — 18°  as  a  contribution  to  the  great  star 
catalogue  of  the  Astronomische  Gesellschaft 
from  declination  — 23°  to  +  80°  which,  was  pub¬ 
lished  as  ((Washington  Zone  Observations®  and 
also  as  a  <(Zone  Catalogue®  conducted  the  ex¬ 
pedition  of  the  Naval  Observatory  to  Sumatra 
to  observe  the  total  .solar  eclipse  of  17  May 
1901. 

SKINNER,  Charles  Rufus,  American  legis¬ 
lator  and  educator:  b.  New  York,  4  Aug.  1844. 
He  was  educated  at  Clinton  Liberal  Institute, 
and  in  1870-74  he  was  manager  and  city  editor 
of  the  Daily  Times,  Watertown,  N.  Y.  He 
served  in  the  New  York  assembly  in  1877-81, 
and  in  Congress  in  1881-85.  He  was  New  York 
State  deputy  superintendent  of  public  instruc¬ 
tion  in  1886—92 ;  and  superintendent  in  1895— 
1904.  He  was  president  of  the  National  Edu¬ 
cation  Association  in  1897.  In  1906-11  he  was 
assistant  appraiser  of  the  port  of  New  York. 
Author  of  (New  York  Question  Book1*  (1890)  ; 
( Manual  of  Patriotism  for  the  Schools1*  (1900)  ; 
(The  Bright  Side*  (1909),  etc. 


SKINNER,  John,  Scottish  song  writer:  b. 
Balfour,  Aberdeenshire,  3  Oct.  1721 ;  d.  Aber¬ 
deen,  16  June  1807.  He  was  educated  at  Mari- 
schal  College,  Aberdeen;  taught  school  for  a 
time;  took  orders  in  1742  in  the  Scottish  Epis¬ 
copal  Church  and  settled  at  Longside,  Aber¬ 
deenshire.  He  suffered  during  the  period  of 
persecution  of  Jacobite  ministers  after  1745-46 
and  in  1753  spent  six  months  in  prison  for 
preaching  in  his  own  house.  He  is  remembered 
for  his  songs,  which  placed  him,  in  the  estima¬ 
tion  of  Burns,  as  one  of  the  foremost  of  Scot¬ 
tish  song  writers.  Among  these  are  (Tulloch- 
gorum) ;  (Ewie  wi  the  Crookit  Horn)  ;  (John 
o’  Badenyon) ;  (The  Marquis  of  Huntly’s  ReeP  ; 
<Lizzie  Liberty*  ;  and  (The  Old  Man’s  Song.1* 
His  prose  included  (A  Preservative  against 
Presbytery)  (1746);  dissertation  on  Job’s 
Prophecy)  (1/57)  ;  ( Ecclesiastical  History  of 
Scotland1*  (1788)  ;  His  ( Songs  and  Poems* 
edited  by  Reid  appeared  in  1859. 

SKINNER,  Otis,  American  actor:  b.  Cam¬ 
bridge,  Mass.,  1858.  He  made  his  debut  Nov. 
1877  as  Jim  in  (Woodleigh)  at  the  Philadelphia 
Museum;  New  York  debut  at  Niblo’s  Theatre 
1879.  Assumed  important  roles  with  Lawrence 
Barrett,  Augustin  Daly  and  Madame  Modjeska. 
After  1902  he  was  prominent  as  a  star  in  plays 
of  varied  character  under  his  own  management 
and  in  conjunction  with  Charles  Frohman. 

SKINNER,  William,  American  manufac¬ 
turer  :  b.  London,  England, .  1824 ;  d.  Holyoke, 
Mass.,  28  Feb.  1902.  He  came  to  the  United 
States  in  1845  and  settled  in  Northampton, 
Mass.,  where  he  engaged  in  the  silk  business. 
He  became  a  partner  in  a  silk  manufacturing 
firm  in  1848  and  in  1851  established  a  business 
at  Williamsburg,  Mass.  His  factories  being 
destroyed  by  the  Mill  River  flood  in  1874,  he 
rebuilt  them  in  the  same  year  at  Holyoke.  He 
was  actively  engaged  in  philanthropic  work, 
was  a  generous  benefactor  of  Vassar,  Smith 
and  Holyoke  colleges,  built  a  gymnasium  for 
Dwight  L.  Moody’s  school  in  Northfield,  Mass., 
was  president  of  the  local  city  hospital  and 
also  of  the  Manufacturers’  Association  of 
Holyoke. 

SKINNERS,  bands  of  marauders,  adherents 
to  the  American  cause  who  infested  what  was 
considered  neutral  ground  along  the  Hudson 
River  in  New  York  State,  during  the  American 
War  of  the  Revolution.  The  Skinners  carried 
on  a  vigorous  guerrilla  warfare,  being  opposed 
by  the  Cow-boys,  as  the  marauding  adherents 
to  the  British  cause  were  called.  In  some  in¬ 
stances  the  Skinners  did  serviceable  work  for 
the  American  army,  harassing  small  detach¬ 
ments  of  British  soldiery,  scouting  and  foraging 
parties,  and  acting  as  scouts  for  the  Americans 
when  occasion  demanded.  It  was  a  party  of 
three  Skinners  who  intercepted  Andre  (q.v.)  on 
his  way  back  to  New  York,  after  receiving 
treasonous  papers  from  Benedict  Arnold  (q.v.) 
at  West  Point.  This  was  the  chief  service  per¬ 
formed  by  the  Skinners,  who,  like  the  Cow¬ 
boys,  operated  principally  in  Westchester 
County  and  were  not  particularly  scrupulous  as 
to  the  party  to  which  their  victims  belonged. 

SKIPPER,  a  butterfly  of  the  family  Hes- 
peridce.  The  body  is  short  and  thick,  head 
large,  eyes  prominent,  antennse  short,  with  the 
knob  curved  like  a  hook  or  bent  to  one  side, 
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legs  six,  and  the  four  hindmost  shanks  armed 
with  two  pairs  of  spurs.  Skippers  are  generally 
rich  brown,  marked  with  yellow  spots.  The 
species  are  quite  numerous,  and  expand  from 
one  and  one-half  to  two  and  one-half  inches. 
They  owe  their  name  to  their  jerky  flight.  The 
cheese-mite  has  also  been  termed  skipper. 

SKIRMISHERS  are  soldiers  acting  in 
loose  array  in  front  and  on  the  sides  of  an 
army,  in  fighting  carried  on  in  an  open  country. 
It  is  the  duty  of  the  skirmishers  to  cover  the 
line  of  advance  of  an  army  and  to  guard  its 
flanks,  so  as  to  protect  against  surprise  by  the 
enemy.  The  skirmishers  usually  operate  con¬ 
siderably  in  advance  of  the  main  body,  from  a 
mile  to  five  miles,  advancing  in  files  of  two 
men,  front  and  rear,  with  a  distance  of  about 
six  paces  between  them.  Skirmishers  fire  in¬ 
dependently  and  at  their  own  discretion  and  in 
modern  warfare  do  not  adhere  strictly  to  the 
rules  of  the  tactics,  either  as  to  their  disposi¬ 
tion  or  as  to  alternating  between  the  files,  in 
firing.  Skirmishers  were  frequently  used  in 
the  United  States  Civil  War  to  draw  on  a  battle 
or  to  cover  the  movement  of  the  main  body 
in  their  rear.  When  attacked  by  cavalry  in 
open  ground  the  skirmishers  are  supposed  to 
close  up  ranks,  forming  what  are  known  as  rally 
squares.  The  manual  of  infantry  tactics  pro¬ 
vides  that  every  company  of  skirmishers  shall 
have  a  small  reserve,  whose  duty  it  is  to  fill 
vacant  places  and  furnish  the  line  with  car¬ 
tridges,  and  to  relieve  the  fatigued.  In  trench 
fighting  the  strategy  is  quite  different. 

SKIRRET,  a  hardy  perennial  umbelliferous 
plant  (Sium  sis  arum)  about  four  feet  high,  with 
pinnate  leaves  and  tiny  white  flowers  in  com¬ 
pound  umbels.  It  is  indigenous  to  Asia,  and 
has  been  cultivated  in  rich,  moist  soil,  for  its 
edible,  fleshy  tubers,  which  are  about  as  thick 
as  a  finger  and  grow  in  clusters,  united  at  the 
base  of  the  stem,  and  are  long,  cylindrical,  and 
somewhat  jointed.  They  have  a  sweetish  taste, 
resembling  parsnips,  are  somewhat  floury,  and 
are  quite  tender,  except  for  a  woody  core, 
which  must  be  removed  before  cooking.  It  is 
a  winter  vegetable,  boiled  and  served  like  sal¬ 
sify,  but  is  of  minor  importance  at  present. 
SKITSUISH.  See  Salishan  Indians. 

SKITTLES,  a  favorite  game  in  England 
much  resembling  the  American  game  of  Bowls 
(q.v.).  It  is  played  in  a  covered  skittle-alley, 
usually  indoors.  From  four  to  nine  skittles  or 
large  wooden  pins  about  a  foot  high  with  flat 
bottoms  are  set  upright  at  one  end  of  the  alley 
a  foot  apart.  They  are  arranged  in  a  square, 
and  one  angle  of  this  square  is  turned  toward 
the  player,  or  thrower,  who  stands  at  the  other 
end  of  the  alley,  21  feet  away.  The  thrower 
uses  a  large  wooden  ball,  about  a  foot  in  diam¬ 
eter,  and  which  is  not  always  round,  which 
he  throws  along  the  floor  of  the  alley  with 
sufficient  force  to  bowl  over  the  pins  at  the 
other  end;  the  thrower  is  allowed  to  advance 
but  one  step  in  the  act  of  throwing.  The  ob¬ 
ject  of  the  game  is  to  knock  down  all  or  as 
many  of  the  skittles  as  possible,  each  throw 
counting  so  many  points,  and  the  one  who 
makes  the  greatest  number  of  points  in  a  given 
number  of  throws  wins  the  game.  The  game 
of  skittles  was  introduced  into  England  under 
the  name  of  Kails  in  the  14th  century,  having 
been  brought  over  from  the  French.  It  is 


Still  popular  and  has  developed  in  some  places 
under  the  name  of  nine-pins,  from  the  number 
of  skittles  used.  In  chess  play,  skittles  is  a 
rapidly  played  game,  without  effort  at  analysis 
of  position. 

SKLALLAM.  See  Salishan  Indians. 

SKOBELEFF,  sko'be-lyef,  Mikhail  Dimi- 
trievich,  Russian  general :  b.  near  Moscow,  29 
Sept.  1843;  d.  Moscow,  7  July  1882.  He  en¬ 
tered  the  army  and  served  in  Poland  in  the  sup¬ 
pression  of  the  insurrection  of  1863-64;  and 
later  in  the  campaigns  in  the  Caucasus  and  in 
Central  Asia.  In  1873  he  was  attached  as 
colonel  to  General  Kaufmann’s  staff  when  the 
city  of  Khiva  was  taken,  and  in  1875  com¬ 
manded  the  expedition  against  Khokand.  This 
province  being  annexed  in  1876  with  its  name 
changed  to  Ferghana,  Skobeleff  was  appointed 
military  governor;  but  at  the  outbreak  of  the 
Turkish  war  he  hastened  to  the  front,  crossing 
the  Danube  on  horseback.  He  held  no  com¬ 
mission  until  the  second  attack  on  Plevna  in 
1877  when  he  led  three  regiments,  but  was 
forced  to  sacrifice  the  advantage  he  had  gained 
for  lack  of  support.  Being  appointed  lieu¬ 
tenant-general,  he  commanded  the  famous  16th 
division,  with  whom  he  turned  back  the  left 
flank  of  the  Turkish  army,  capturing  36,000 
men,  at  the  passage  of  the  Balkans  at  Senova 
after  Mirsky  and  Raditsky  had  failed.  He  led 
the  advance  upon  Adrianople  in  1878.  His  last 
military  exploit  was  as  commander  of  the  ex¬ 
pedition  against  the  Tekke-Turkomans  in  1880- 
81  and  the  conquest  of  Gok-Tepe  on  12  Janu¬ 
ary.  He  was  promoted  to  the  rank  of  general 
after  the  campaign. 

SKODA  GUN.  See  Ordnance. 
SKOKOMISH.  See  Salishan  Indians. 

SKOPTZI,  or  SKOPTSY,  a  religious  sect 
founded  in  Russia  in  the  latter  part  of  the  18th 
century  by  Kondratiy  Seliwanoff.  His  follow¬ 
ers  practise  castration  in  the  belief  that  it  will 
purify  their  souls  and  render  them  fit  to  enter 
heaven.  Since  1869,  when  their  practices  were 
discovered  by  the  Russian  government,  attempts 
have  been  made  to  suppress  the  sect  by  penal 
measures,  but  it  is  still  believed  to  include  a 
number  of  influential  persons  in  its  following. 
See  also  Religious  Sects. 

SKOWHEGAN,  skow-he'gan,  Me.,  town, 
county-seat  of  Somerset  County,  on  the  Kenne¬ 
bec  River,  and  on  a  branch  of  the  Main  Central 
Railroad,  33  miles  north  of  Augusta.  The  first 
settlement  in  this  vicinity  was  made  in  1792; 
Skowhegan  was  at  first  a  part  of  the  town  of 
Canaan,  but  was  separately  incorporated  in 
1823  under  the  name  of  Milburn;  in  1836  it 
was  given  its  present  name,  which  is  the  ancient 
Indian  name  for  the  place.  In  1856  the  village 
of  Skowhegan  was  incorporated.  The  town  of 
Bloomfield  was  annexed  in  1861.  The  Kennebec 
here  has  a  perpendicular  fall  of  30  feet,  and 
this  furnishes  excellent  water  power.  The  town 
has  an  area  of  50  square  miles  and  has  a  fine 
public  park,  hospital  and  courthouse.  The  in¬ 
dustries  include  lumber,  pulp,  flour  and  woolen 
mills,  shoe  factories,  and  manufactories  of 
scythes,  axes,  etc.,  and  oil-cloth.  There  are 
several  banks  and  newspapers.  The  town  has 
a  high  school,  and  a  public  library  (founded 
1867).  Pop.  (1920)  5,981. 
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SKRINE,  John  Huntley,  English  clergy¬ 
man  and  author:  b.  Somerset,  England,  4  April 
1848.  He  was  educated  at  Oxford,  ordained 
a  priest  in  the  Church  of  England  in  1874,  and 
in  1873-87  was  assistant  master  at  Uppingham. 
He  was  warden  of  Trinity  College,  Glenalmond, 
in  1888-1902  and  in  1897  he  was  appointed 
canon  of  Perth  Cathedral.  He  has  published 
(Margaret  of  Anjou)  (1870);  (Under  Two 
Queens, }  lyrics  (1884)  ;  (A  Memory  of  Edward 
Thring)  (1890)  ;  (The  Queen’s  Highway,* 
lyrics  of  the  war  (1900)  ;  (Pastor  Agnorum, 
A  Schoolmaster’s  After-thoughts *  (1901)  ;  (The 
Mountain  Mother, >  sermons  (1902),  etc. 

SKUA,  or  JiEGERS,  a  large  gull  of  the 
genera  Stercorarius  and  Megalestris,  and  es¬ 
pecially  of  the  latter,  the  former  being  more 
often  called  ^jaeger.**  They  are  usually  classed 
as  a  sub-family  of  Laridce  (q.v.).  They  are 
predatory  birds,  rarely  fishing  for  themselves, 
and  generally  pursue  smaller  gulls  and  terns, 
and  compel  them  to  drop  or  disgorge  their 
prey.  Only  one  species  of  true  skua  ( Megales¬ 
tris  skua )  enters  the  North  American  fauna 
and  this  is  rare.  The  related  jaegers  are  re¬ 
markable  in  the  possession  of  a  cered  bill  and  a 
pair  of  elongated  middle  tail  feathers,  though 
the  latter  character  is  less  pronounced  than  in 
the  true  jaegers.  It  is  a  large,  robust  bird,  espe¬ 
cially  when  adult,  and  is  remarkable  for  its 
vigorous  and  varied  flight  and  piratical  habits. 
It  breeds  in  the  far  north,  making  a  flimsy  nest 
on  the  ground  and  lays  two  or  three  deeply 
blotched  eggs.  This  species  is  more  common  on 
northern  European  coasts  and  three  species  of 
jaegers  are  also  common  to  the  two  continents 
and  range  even  much  more  widely.  They  are 
the  pomarine  jaeger  ( Stercorarius  pomarinus) , 
21  inches  long,  dusky  and  mottled  above,  brown¬ 
ish-white  below;  the  Arctic  or  parasitic  jaeger 
(S.  parasiticus) ,  about  20  inches  long,  occurring 
under  two  different  plumages,,  one  entirely 
sooty,  the  other  with  white  under  parts,  and 
.S'.  longicaudus,  the  longtailed  jaeger,  about  14 
inches  long,  upper  part  of  head  black,  upper 
surface  brownish-gray,  under  surface  white. 
The  middle  tail-feathers  in  this  species  pro¬ 
ject  10  inches,  and  the  bird  is  called  ((marlin- 
spike®  by  sailors.  Consult  Selous  (Bird  Watch- 
ing)  (London  1900). 

SKULL,  the  skeleton  of  the  head;  the  bony 
or  cartilaginous  framework  of  the  head  in 
vertebrates;  a  superior  expansion  of  the  verte¬ 
bral  column.  Its  shape  differs  in  various  ani¬ 
mals.  In  man  it  is  somewhat  ovoid,  the  larger 
portion  being  at  the  top  (the  dome)  ;  and  the 
whole  is  composed  of  flat  and  irregular  bones  — 
eight  bones  enclosing  the  cranial  cavity  and  14 
forming  the  face.  The  skull  rests  and  nods 
upon  the  first  vertebra  (atlas).  .  It  also  rests 
upon  a  tooth-like  process  (odontoid  process)  of 
the  axis,  or  second  bone  of  the  spinal  column, 
which  projects  upwards  through  the  atlas  and 
forms  a  pivot  or  swivel,  upon  which  the  head 
rotates,  the  atlas  also  turning  with  it.  The  pre¬ 
ponderance  of  the  cranial  portion  of  the  skull 
over  the  face  portion  i§  most  pronounced  in 
man,  because  of  the  higher  development  of 
the  brain.  The  cranial  portion  (cranium)  is 
composed  of  the  occipital,  frontal,  sphenoid 
and  ethmoid  bones,  and  the  two  parietal  and 
temporal  bones.  These  bones  are  united  either 
by  sutures  (dovetail  joints)  or  beveled  edges. 


The  upper  bones  of  the  skull  of  a  baby  do  not 
usually  unite  until  months  after  birth,  their 
condition  allowing  the  brain  to  grow.  The 
dovetail  joints  later  in  life  fasten  these  bones 
together  very  firmly.  This  jointure,  together 
with  the  strong  buttresses  in  the  temporal  bones 
and  the  tie-beam  function  of  the  sphenoid, 
adapts  an  adult  for  carrying  considerable  weight 
upon  the  head  without  injury.  If  the.  upper 
cranial  bones  of  a  baby  are  united  at  birth  or 
soon  after,  the  child  is  usually  an  imbecile  or 
idiot.  The  tissue  of  the  flat  bones  of  the  skull 
is  arranged  in  layers ;  the  outer  one  was  likened 
by  the  ancients  to  wood,  the  middle  one  to 
leather,  and  the  inner  one  to  glass..  The  cranial 
cavity  contains  the  brain  and  proximal  portions 
of  the  cranial  nerves.  See  Brain  ;  Cranial 
Nerves. 

The  principal  opening  of  the  skull  is  the 
foramen  magnum  for  the  transmission  of  the 
beginning  of  the  spinal  cord,  the  spinal  ac¬ 
cessory  nerves,  and  the  vertebral  arteries. 
Other  openings  to  the  orbits,  the  interior  of  the 
temporal  bones,  etc.,  transmit  the  optic,  audit¬ 
ory,  and  other  nerves,  as  well  as  blood-vessels, 
and  are  so  arranged  that  these  nerves  and  ves¬ 
sels  are  not  easily  injured. 

The  bones  of  the  face  are  the  inferior  maxil¬ 
lary,  and  the  vomer,  the  two  nasal,  superior 
maxillary,  lacrimal,  malar,  palate,  and  inferior 
turbinated.  The  inferior  maxillary,  or  lower 
jaw,  forms  the  chin  (a  distinctive  feature  of 
man),  moves  in  mastication  and  speech,  and  is 
joined  to  the  temporal  bone  by  a  ball-and-socket 
joint.  The  lacrimal  bones  are  small  bones  form¬ 
ing  part  of  the  inner  wall  of  the  orbit,  one  of 
the  principal  openings  in  the  face.  The  malar 
bones  are  the  cheek-bones.  The  palate-bones 
assist  in  the  formation  of  the  outer  wall  of  the 
nose,  the  roof  of  the  mouth,  and  the  floor  of 
the  orbit.  The  nasal  bones  form  the  bridge  of 
the  nose;  the  vomer  forms  part  of  the  septum 
of  the  nose,  separating  one  nasal  cavity  from 
the  other.  The  superior  maxillary  bones 
(maxilla,  the  jawbone)  form  the  upper  jaw 
and  a  large  part  of  the  roof  of  the  mouth,  the 
outer  wall  of  the  nasal  fossae,  and  the  floor  of 
the  orbit..  The  inferior  turbinated  bones  ex¬ 
tend  horizontally  along  the  outer  wall  of  the 
nasal  fossae.  The  principal  external  openings 
of  the  skull  in  the  face  portion  are  the  orbits, 
the  mouth,  and  the  nasal  opening;  in  the  cranial 
portion,  the  foramen  magnum,  and  the  external 
auditory  canal.  See  Anatomy;  Head;  Me¬ 
dulla  Oblongata;  Spine;  Spinal  Cord. 

SKULL-CAP,  any  one  of  the  labiate  genus 
Scutellaria,  bitter  herbs,  having  square  stems, 
simple,  opposite  leaves,  and  blue  or  violet 
flowers,  in  terminal  or  axillary  racemes.  The 
flowers  have  exserted  ascending  corollas,  curved, 
with  arched,  upper,  and  spreading  lower  lips. 
The  calyx  is  campanulate,  gibbous,  and  two¬ 
lipped,  the  upper  one  with  a  crested  protuber¬ 
ance  on  top,  that  causes  it,  when  in  fruit,  to 
very  much  resemble  an  ancient  helmet,  with 
the  visor  down,  and  to  which  the  common  name 
obviously  refers.  This  skull-cap  covers  four 
nutlets,  which  are  ejected  by  the  upspringing 
of  the  pedicel,  if  bent  down  by  an  animal,  for 
instance ;  and  it  is  said  that  the  visor  directs 
these  seeds  on  to  the  animal’s  coat,  when  they 
escape  from  between  the  lips.  However,  the 
lid  soon  falls  off.  Several  species  are  culti- 
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vated,  as  the  Siberian  (S.  baicalensis) ,  pro¬ 
ducing  during  the  summer  many  dark-blue 
flowers  an  inch  long;  and  the  whole  genus  is 
one  of  the  handsomest  of  the  many  American 
mints,  excepting  (S.  galeriulata) ,  which  is  not 
showy.  The  madwort  (S.  lateriflora )  is  a  com¬ 
mon  slender  herb  in  wet  places,  with  ovate 
leaves  and  violet  flowers,  and  was  at  one  time 
supposed  to  be  a  cure  for  hydrophobia. 

SKUNK,  a  representative  of  several  genera 
of  small  carnivorous  mammals  of  the  weasel 
family  (Mystelidce) ,  of  which  they,  with  the 
badgers,  constitute  the  sub-family  Melince , 
characterized  by  having  elongated  toes  with 
blunt  non-retractile  claws  and  no  webs.  The 
true  skunks  are  notorious  for  the  large  size 
of  the  anal  glands,  and  the  offensive  odor  of 
their  secretion.  They  are  always  black,  marked 
by  variously  arranged  and  sharply  contrasting 
bands  and  spots  of  white,  and  are  exclusively 
American.  Three  genera  are  recognized. 
Mephitis  includes  the  common  typical  skunks 
of  relatively  large  size,  with  the  skull  arched 
above  and  the  face  short  and  truncated.  There 
are  34  teeth  with  the  following  formula :  i. 
f,  c.  |,  p.  f,  m.  £.  The  body  is  elongated, 
and  usually  much  arched;  the  tail  long  and 
thickly  covered  with  long,  fine  hair;  the  head 
small,  with  thick,  blunt  snout;  the  legs  short, 
and  the  paws  comparatively  large,  with  five  in¬ 
completely  divided  toes.  The  power,  charac¬ 
teristic  in  some  degree  of  all  the  Mustelidce, 
of  forcibly  discharging  the  fetid  secretion  of 
the  anal  glands  is  enormously  developed.  Ten 
species  have  been  differentiated  in  North  Amer¬ 
ica  ranging  throughout  the  continent,  but  as 
they  differ  little  in  habit,  the  common  skunk 
{M.  mephitica)  may  be  taken  as  typical  of  the 
whole  genus.  This  species,  as  now  limited,  is 
confined  to  the  Eastern  States,  where  it  is  ex¬ 
ceedingly  common,  particularly  in  the  farming 
districts  of  New  England.  It  is  about  the  size 
of  a  cat  and  has  fur  ot  a  glossy  black;  on  the 
forehead  is  a  patch  of  white  diverging  into 
two  lines  which  extend  the  whole  length  of  the 
back  and  meet  again  in  the  beautiful  bushy 
tail.  The  tip  of  the  tail  is  also  white,  and,  as  it 
is  usually  carried  erect,  the  white  is  regarded 
by  some  naturalists  as  a  ((warning  color.®  Thus 
Belt  writes :  ftThe  skunk  goes  leisurely  along, 
holding  up  his  white  tail  as  a  danger  flag  for 
none  to  come  within  range  of  its  nauseous 
artillery.®  It  chiefly  frequents  high-lying,  bushy, 
or  rocky  districts  and  the  banks  of  the  rivers, 
usually  remaining  concealed  in  its  burrow  by 
day,  but  emerging  at  dusk  in  search  of  the 
worms,  insects,  birds,  small  mammals,  and 
their  young  and  the  eggs  of  ground  birds  which 
form  its  food.  At  times  it  becomes  quite  de¬ 
structive  to  poultry,  but  offsets  this  by  clear¬ 
ing  out  houses  of  rats  and  mice. 

Its  movements  are  slow  and  leisurely.  It 
never  attempts  to  run  away  if  pursued,  for, 
feeble  and  defenseless  as  it  looks,  it  is  most 
efficiently  protected  by  the  possession  of  a 
nauseous  fluid,  the  discharge  of  which  neither 
man  nor  beast  will  wittingly  provoke.  When 
attacked  the  skunk  turns  its  back,  erects  its 
tail,  and,  by  means  of  a  muscular  contraction, 
ejects  the  contents  of  its  anal  pouches  from 
the  protruding  orifices  of  a  pair  of  ducts  with 
a  force  that  carries  them  to  a  distance  of  10  or 
15  feet.  So  penetrating  is  the  evil  ordor  of  this 


fluid  that  it  may  sometimes  be  perceptible  a 
mile  off,  and  so  persistent  is  it  that  clothes 
defiled  by  it  can  rarely  be  entirely  purified. 
The  fluid  will  excite  severe  inflammation  of  the 
eyes,  and  cases  are  cited  of  Indians  who  have 
thus  lost  their  eyesight.  Few  carnivorous  animals 
care  to  _  attack  the  skunk,  and  this  immunity 
results  in  a  life  of  comparative  ease,  with  a 
loss  of  agility  and  an  assumption  of  corpulency 
in  striking  contrast  to  the  slender  and  active 
weasels.  The  skunk  is  hunted  for  its  fur,  which 
is  in  considerable-  demand.  During  the  fall  and 
winter  skunk-hunting  is  an  industry  of  con¬ 
siderable  importance  in  Maine,  and  that  State 
alone  yields  annually  between  100,000  and 
200,000  skins,  most  of  which  are  shipped  to 
Philadelphia  where  they  are  prepared  for  ship¬ 
ment  to  Paris,  chiefly  in  the  guise  of  <(monkey® 
skins.  Skunk-farming  has  become  established 
as  a  regular  business  in  some  parts  of  New 
England  and  the  Middle  States,  and  is  re¬ 
garded  as  quite  profitable.  The  animals  become 
used  to  attendance  and  rarely  annoy  by  dis¬ 
charging.  They  are  killed  when  grown,  the 
bodies  used  as  fertilizer,  and  the  foul  smell 
of  the  skins  removed  by  heat  and  smoke. 
Skunks  are  trapped,  killed  with  clubs  or  by 
means  of  dogs  especially  trained  to  pounce 
upon  them  before  the  fluid  can  be  discharged. 
Their  bodies  yield  an  oil  used  in  making 
liniments,  and  the  flesh  is  sometimes  eaten 
and  reported  as  being  very  sweet  and  tender. 

Skunks  usually  raise  from  6  to  10  kittens  in 
a  season.  If  taken  young  they  are  easily  tamed 
and  make  pretty  pets,  for  they  are  cleanly  in 
habit  and  rarely  emit  their  offensive  secretion 
save  when  provoked.  The  families  remain  to¬ 
gether  for  about  a  year,  and  during  the  coldest 
months  of  winter  they  all  hibernate  together  in 
the  same  burrow.  It  seems  to  be  fully  estab¬ 
lished  that  the  skunk  is  affected  with  a  disease 
similar  to  canine  rabies  and  that  fatal  cases  of 
hydrophobia  have  resulted  from  the  bite  of 
even  apparently  healthy  animals. 

The  skunks  of  the  genus  Spilogale  are 
smaller  and  differ  in  the  depressed  skull,  un¬ 
arched  above.  The  white  stripes  are  more 
numerous  and  often  incomplete.  The  12  de¬ 
scribed  species  are  mostly  confined  to  the 
western  and  southern  portions  of  the  United 
States  and  to  Mexico.  One  species,  the  little 
striped  skunk  (N.  ringens),  is  abundant  from 
Florida  to  Virginia  and  westward  to  Mississippi. 
It  is  about  14  inches  long,  with  a  broad-  white 
patch  on  the  forehead,  four  white  parallel 
dorsal  stripes  much  broken  behind,  and  a 
white  tip  to  the  tail.  The  third  genus  ( Conepa - 
tus )  has  only  32  teeth,  one  of  the  upper  pre¬ 
molars  being  absent,  and  differs  in  other  re¬ 
spects  from  the  foregoing.  C.  mapacito  is  the 
typical  skunk  of  South  and  Central  America 
and  this  or  a  closely  related  species  extends 
through  Mexico  into  Texas.  Except  that  it 
does  not  hibernate  its  habits  are  essentially  like 
those  described  for  the  common  skunk.  Con¬ 
sult  Coues,  ( Fur-bearing  Animals)  (Washing¬ 
ton  1877)  ;  Merriam,  (North  American  Fauna, 
No.  4)  (Washington  1890)  ;  Ingersoll,  (Wild 
Neighbors }  (New  York  1897)  ;  Halbrook,  F. 
M.,  ( Skunk  Culture  for  Profit-*  (Chicago 

1915). 

SKUNK-CABBAGE,  a  common  plant 
( Spathyema  fcetida )  of  the  order  of  Aracece, 
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found  in  colonies  in  bogs  in  eastern  North 
America,  and  also  in  Asia.  It  begins  to  bloom 
in  winter  and  the  spathes,  which  are  pushed 
through  the  mud  thus  early,  are  cowl-like,  hav¬ 
ing  a  twisted  point  overhanging  the  orifice ; 
they  are  fleshy,  curiously  mottled  with  purples, 
greens  and  yellows,  and  protect  a  round 
spadix  in  which  four-merous  perfect  flowers 
are  imbedded.  These  are  purplish  and  are  the 
first  pollen-bearers  to  be  visited  by  bees. 

SKUPSHTINA,  skupsh'ti-na,  the  national 
assembly  of  the  Servians.  See  Servia. 

SKY.  See  Astronomy;  Atmosphere; 
Clouds. 

SKY-ROCKET.  See  Projectiles. 

SKYE,  ski,  Scotland,  the  largest  island  of 
the  Inner  Hebrides,  off  the  western  coast  of 
Inverness,  covers  an  area  of  643  square  miles. 
Its  longest  dimension  is  48^4  miles  but  no  point 
is  over  five  miles  from  the  salt  water.  Its 
scenery  is  celebrated.  The  deeply  indented 
coast  is  lined  by  bold  and  lofty  cliffs  or  basaltic 
pillars ;  the  interior  is  mountainous  moorland, 
interspersed  with  lochs.  The  Cuillin  Hills  at 
the  south  form  the  highest  points  of  land, 
Banachdioh  being  the  highest,  3,234  feet,  while 
toward  the  east,  Blavin  reaches  an  elevation  of 
3,042  feet.  The  Red  Hills  (2,403  feet)  rise 
toward  the  northeast.  The  acreage  under  culti¬ 
vation  is  very  small  and  there  are  few  trees. 
The  climate  is  variable  and  moist.  Much  of  the 
land  consists  of  pasturage.  Sheep  and  cattle 
are  raised,  and  fishing  is  a  chief  occupation. 
The  famous  castles  of  Armadale,  Duntulm  and 
Dunnegan  draw  many  summer  visitors.  Loch 
Coirnisg,  lauded  by  Sir  Walter  Scott  in  ‘The 
Lord  of  the  Isles,5  is  a  small  fresh-water  lake 
near  the  Bay  of  Scavaig.  Portree,  the  chief 
town  on  the  east  coast,  has  a  good  harbor  and 
is  the  southern  terminus  of  a  steamer  line. 
Seals  are  sometimes  still  seen  on  the  most  iso¬ 
lated  rocks,  and  formerly  there  were  walrus. 
There  is  a  distillery  at  Carbost,  where  a  well- 
known  brand  of  whisky  is  produced.  The 
eastern  end  of  the  island  is  very  close  to  the 
mainland  at  two  points,  where  there  are  ferries. 
The  greatest  population  was  attained  in  1841, 
being  23,082 ;  it  has  since  steadily  diminished,  a 
recent  estimate  being  13,000.  Gaelic  is  spoken 
more  than  English. 

SKYE  TERRIER.  See  Terrier. 

SKYLARK,  a  European  lark  ( Alauda  ar- 
vensis),  one  of  the  most  popular  European  cage 
birds  from  the  variety  and  power,  rather  than 
the  quality,  of  its  song,  and  the  ease  with  which 
its  health  is  preserved  in  captivity.  It  inhabits 
all  of  Europe,  many  migrating  south  in  winter. 
The  adult  male  is  about  seven  inches  long; 
crown  dark  brown  with  paled  edges,  forming 
a  crest,  upper  parts  brown,  each  feather  with  a 
spot  of  darker  hue;  throat  and  upper  part  of 
breast  grayish-brown,  spotted  with  dark  brown, 
abdomen  yellowish-white,  deepening  into  pale 
brown  on  the  flanks,  tail  feathers  various 
shades  of  brown.  The  female  is  a  little  smaller 
than  the  male. 

The  bird  is  famous  wherever  English  is 
spoken  and  English  poetry  is  read,  for  its  flight- 
song,  begun  in  early  spring,  and  continued  all 
through  the  summer.  When  it  first  rises  from 
the  earth,  its  notes  are  feeble  and  interrupted; 
as  it  ascends,  however,  they  gradually  swell 


to  their  full  tone,  and  long  after  the  bird  has 
reached  a  height  where  it  is  lost  to  the  eye,  it 
still  continues  to  charm  the  ear  with  its  melody. 
It  mounts  perhaps  more  perpendicularly  than 
any  other  bird,  and  by  successive  springs,  and 
descends  in  an  oblique  direction,  still  chanting 
its  rippling  music. 

The  female  forms  her  nest  on  the  ground 
within  some  depression,  which  serves  to  hide 
and  shelter  it  —  often  in  grainfields.  She  lays 
four  or  five  dirty  white  eggs,  blotched  and 
spotted  with  brown ;  and  she  generally  produces 
two  broods  in  a  year.  These  prolific  birds  live 
on  seeds  and  insects;  they  are  most  abundant 
in  the  more  open  and  highest  cultivated  situa¬ 
tions  abounding  in  grain.  In  winter  they  as¬ 
semble  in  vast  flocks,  grow  very  fat,  and  are 
taken  in  great  numbers  for  the  table,  especially 
in  the  Mediterranean  region.  Consult  Boubote, 
‘Birds  of  Great  Britain5  (1907). 

SKYROS,  ski'ros,  Greece,  an  island  of  the 
.TEgean  Archipelago,  25  miles  northeast  of  Eu- 
ropos,  and  about  100  miles  west  of  the  main¬ 
land  of  Asia  Minor.  It  is  18  miles  long  by 
seven  wide.  There  is  a  large  mountain  at 
either  end,  Olympus  on  the  north,  1,207  feet, 
and  then  a  comparatively  level  isthmus  to 
Kokhila  on  the  south,  2,608  feet.  The  higher 
grounds  are  densely  wooded,  but  Olympus  has 
fertile  slopes.  The  products  are  wheat,  wine, 
oil  and  oranges.  The  raising  of  livestock  — 
especially  goats  —  is  a  considerable  industry ; 
also  a  species  of  small  horses.  A  Greek  mon¬ 
astery  occupies  the  greater  part  of  the  modern 
Skyros.  Theseus,,  the  hero  of  Athens,  died 
here  and  his  bones  were  carried  to  that  town 
when  under  Kimon  the  Athenians  took  Skyros. 
The  only  town  is  also  named  Skyros  and  its 
population  is  about  4,000. 

SLADEN,  Douglas  (Brook  Wheelton), 
Anglo- Australian  author:  b.  London,  5  Feb. 
1856.  He  was  graduated  at  Trinity  Col¬ 
lege,  Oxford,  and  became  professor  of 
history  in  the  University  of  Sidney.  He 
traveled  extensively  in  Egypt,  Sudan,  Japan, 
China,  Australia,  Canada,  United  States 
and  southern  Europe.  He  won  the  Spencer 
Cup  for  rifle  shooting  in  1874  and 
collected  hunting  trophies  and  curios  from 
all  over  the  world.  He  made  extensive  com¬ 
parative  studies  in  architecture  during  his 
travels.  Among  his  numerous  published  works 
are  (Frithjof  and  Ingebjorg)  (1882)  ;  Aus¬ 
tralian  Lyrics5  (1882);  (Poetry  of  Exile) 
(1883)  ;  ‘A  Summer  Christmas5  (1884)  ;  ‘In 
Cornwall  and  Across  the  Sea)  (1885)  ; 
‘Edward  the  Black  Prince)  (1886)  ;  ‘The 
Spanish  Armada 5  (1888)  ;  Australian  Ballads 
and  Rhymes  >  (1888)  ;  ‘A  Century  of  Australian 
Song5  (1889);  Australian  Poets)  (1889); 
‘Lester  the  Loyalist  (1890)  ;  ‘Younger  Aus¬ 
tralian  Poets)  (1891);  <The  Japs  at  Home5 
(1892)  ;  ‘On  the  Cars  and  OfP  (1895)  ;  A 
Japanese  Marriage)  (1895);  (Brittany  for 
Britons>  (1896);  ‘The  AdmiraP  (1898); 
‘Trincolox5  (1898);  (In  Sicily5  (1901);  ‘Play¬ 
ing  the  Game)  (1904)  ;  A  Sicilian  Marriage5 
(1905);  Carthage  and  Tunis>  (1906);  ‘The 
Secrets  of  the  Vatican5  (1907);  ‘Egypt  and 
the  English )  (1908);  ‘The  Tragedy  of  the 
Pyramids5  (1909);  ‘Oriental  Cairo5  (1910); 
‘The  Unholy  Estate>  (1912);  ‘The  Curse  of 
the  Nile>  (1913)  ;  ‘Germany’s  Great  Lie5 
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(1914)  ;  ( Twenty  Years  of  my  Life)  (1915)  ; 
(His  German  Wife>  (1915);  (The  Douglas 
Romance)  (1916)  ;  (Grace  Lorraine*  (1917)  ; 
(In  Ruhleben*  (1917);  <The  Shadow  of  a 
Great  Light)  (1917).  He  has  also  collaborated 
with  Norman  Lorimer,  Eustache  de  Lorey, 
Mrs.  E.  N.  Humphry,  O.  M.  Potter. 

SLAFTER,  Edmund  Farwell,  American 
historian:  b.  Norwich,  Vt.,  30  May  1816.  He 
was  graduated  from  Dartmouth  in  1840,  took 
orders  in  the  Episcopal  Church  and  held  rector- 
ates  in  Massachusetts  prior  to  1877.  He  is 
the  author  of  (Sir  William  Alexander  and 
American  Colonization *  (1873)  ;  ( Voyages  of 
the  Northmen  to  America)  (1877)  ;  (John 
Checkley,  or  the  Evolution  of  Religious  Toler¬ 
ance  in  Massachusetts  Bay*  (1897)  ;  and  other 
historical  books  and  monographs. 

SLAG.  See  Metallurgy;  Smelting. 

SLANDER,  a  false  and  malicious  oral 
defamation  which  tends  to  injure  or  disgrace 
the  person  so  defamed.  The  chief  difference 
between  slander  and  libel  is  that  the  latter 
refers  to  malicious  defamation  expressed  by 
writing,  printing  or  illustration.  The  law 
draws  a  wide  distinction  between  the  two  ac¬ 
tions.  Words  are  held  to  be  actionable, 
whether  or  not  special  damages  are  shown 
to  have  accrued  from  the  defamation,  if  they 
impute  a  criminal  offense  against  the  law;  the 
having  of  a  contagious  disease ;  or  if  they 
are  such  as  would  affect  one  injuriously  in  his 
profession  or  trade.  If  the  words  are  not  so 
actionable,  yet  false  and  malicious,  the  party 
aggrieved  cannot  recover  unless  able  to  prove 
that  he  has  sustained  some  certain  actual  loss 
therefrom.  If  the  party  charged  with  slander 
prove  that  the  words  complained  of  are  true,  no 
action  will  lie  for  defamation,  whether  or  not 
the  words  are  actionable,  for  in  that  event  the 
law  holds  them  to  be  justifiable.  Charging  one 
with  having  committed  perjury  has  always  been 
regarded  as  being  actionable  and  in  many  juris¬ 
dictions  it  is  so  provided  by  statute.  Words 
which  in  themselves  are  not  actionable  may 
in  reality  be  so  through  an  allusion  to  some 
collateral  facts,  or  through  being  used  and 
understood  in  some  particular  sense  and  in  such 
cases,  when  the  offensive  sense  is  proved,  it  is 
held  to  be  slanderous.  Words  in  themselves 
slanderous  may  be  accompanied  by  explanations 
which  deprive  them  of  that  character.  There 
are  certain  kinds  of  communications  which  are 
regarded  as  privileged  and  are,  therefore,  not 
actionable,  as,  for  example,  the  statement  made 
in  a  judicial  proceeding,  or  where  one  com¬ 
municates  to  another  a  circumstance  which  he 
has  the  right  to  know  relating  to  a  matter  of 
mutual  interest;  however,  this  privilege  will 
not  justify  slander  if  malice  be  shown.  Slander 
does  not  exist  if  the  injurious  words  are  not 
uttered  within  the  hearing  of  a  third  person. 
Consult  Newell,  (Law  of  Slander  and  LibeP 
(1919).  See  Defamations;  Libel. 

SLANG  (probably  of  cognate  origin  with 
the  Norwegian  word  slengja ,  meaning  (<to 
fling®),  a  mode  of  speaking  or  writing  peculiar 
to  some  particular  place  or  calling.  The  slang 
of  the  English  tongue  corresponds  to  the 
.French  argot  and  the  German  Sauversprache 
or  Rotwelsch.  The  word  slang  is  itself  slang  in 
origin:  it  has  nothing,  etymologically  consid¬ 
ered,  to  do  with  any  Gipsy  word  as  has  some- 
vol.  25  —  6 


times  been  asserted.  Of  obscure  origin,  its 
form  neyertheless  suggests  a  connection  with 
the  English  word  sling, —  in  the  sense  of  this 
latter  word  as  employed  in  the  phrase  to  sling 
(that  is,  to  fling )  <( reproaches **.  All'colloquial 
words  or  phrases  which  have  originated  in  the 
rude  speech  of  vagabonds  and  unlettered  classes 
or  belonging  in  form  to  the  standard  speech, 
which  have  acquired  or  have  had  given  them 
restricted,  capricious,  or  extravagantly  meta¬ 
phorical  meanings,  and  are,  therefore,  regarded 
as  vulgar  or  inelegant,  may  be  considered  as 
slang.  Among  slang  names  may  be  men¬ 
tioned,  in  general,  that  class  of  words 
and  phrases  and  senses  of  words  and  phrases, 
more  or  less  artificial  and  affected  in 
origin  or  use,  which  are  not  recognized  as  be¬ 
longing  to  the  standard  vocabulary  of  a  tongue 
into  which  they  have  been  introduced,  and  have 
currency  in  some  section  of  society  either  as  a 
means  of  concealing  secrets  or  as  intentionally 
undignified  substitutes  for  those  modes  of  ex¬ 
pression  employed  by  persons  who  have  them¬ 
selves  no  propriety  of  speech.  Slang  is  indeed 
used  by  persons  of  every  grade  of  life;  it 
changes  with  fashion  and  taste;  and  sometimes 
leaves  permanent  and  recognized  additions  to 
language.  It  consists  of  words  which  stand 
out  predominantly  even  in  colloquial  speech; 
and  the  very  sense  of  the  word  slang  implies 
the  conception  of  a  standard  language,  a  nor¬ 
mal  form  of  speech,  popularly  regarded  as  cor¬ 
rect.  Slang  differs  much  from  dialect,  for 
the  latter  is  a  local  or  provincial  form  of 
speech,  characterized  by  some  peculiarities  of 
accent,  pronunciation  or  grammatical  usage 
which  distinguishes  it  from  standard  speech; 
and  a  dialect  as  much  may  thus  have  a  slang 
of  its  own.  It  is  true,  however,  that  slang 
shades  off  into  the  ordinary  colloquial  speech 
and  is  thus  constantly  supplying  the  ordinary 
spoken  language  with  new  words  and  phrases, 
but  this  should  be  no  reason  why  it  should  be 
simply  confounded  with  the  colloquial.  In 
truth,  slang  enters  more  or  less  into  all  collo¬ 
quial  speech  and  into  inferior  popular  liter¬ 
ature  such  as  novels,  newspapers  and  political 
addresses ;  and  is  apt  to  break  out  even  in  more 
careful  writing,  as  witness  the  criticism  of 
Henry  James  in  his  (Notes  on  Novelists.*  It 
is  noteworthy  that  most  slang  is  euphemistic. 
It  delights  in  the  invention  of  synonyms  for 
particular  words  and  devises  substitutes  for 
others,  which  well-bred  people  for  a  variety  of 
reasons  dislike  or  hesitate  to  use.  Yet  it 
cannot  be  said  that  all  slang  is  of  necessity 
vulgar  or  ungrammatical.  For  indeed  it  is 
generally  correct  in  accidence  and  syntax  and 
does  not  disregard  phraseological  idiom  as  to 
its  structure ;  and  thus,  while  slang  not  infre¬ 
quently  meets  censure  as  vulgar  or  unidiomatic, 
the  truth  is  that  it  meets  with  disfavor  on  other 
than  grammatical  grounds.  The  vogue  of  any 
particular  slang  expression  is  apt  to  be  very 
brief ;  and  the  constant  use  of  slang  tends  not 
only  to  vulgarize  but  to  limit  one’s  command 
of  language :  and  here  we  probably  find  the  rea¬ 
son  why  it  is  held  in  disfavor.  Further: 
slang  words  are  not  invented  or  used  because 
they  are  in  any  respect  better  than  accepted 
phraseology,  but  because  they  are  different. 
There  are  two  principal  characteristics  which, 
taken  together,  may  serve  to  distinguish  what 
is  properly  called  slang  from  other  varieties  of 
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diction  that  in  some  respects  resemble  it;  and 
these  are :  Firstly,  slang  is  a  conscious  offense 
against  some  accepted  standard  of  linguistic 
propriety. 

Secondly,  slang  words  are  deliberately  sub¬ 
stituted  for  words  of  the  vernacular  just  as  the 
nickname  of  a  person  is  substituted  for  that 
person’s  name.  Nicknames  are  indeed  a  kind 
of  slang;  and  like  other  slang  may  be  used  for 
the  purpose  of  concealing  meaning  from  the 
uninitiated  hearers. 

A  mere  vulgarism  is  not  slang  except¬ 
ing  when  it  is  purposely  adopted  and  in  the 
process  acquires  an  artificial  currency  among 
a  class  of  persons  to  whom  it  is  not  native.  By 
<( vulgarism®  may  here  be  understood  such  col¬ 
loquial  expressions  which  are  rejected  as  un¬ 
dignified  by  speakers  of  a  certain  grade  in  the 
scale  of  culture. 

Ancient  Greek  and  ancient  Latin  each  had 
its  slang;  its  argot.  See  in  this  connection  the 
plays  of  Aristophanes,  the  comedies  of  Plautus, 
the  satires  of  Horace,  Persius  and  Juvenal; 
and  especially  the  surviving,  serious  fragment 
of  Petronius,  known  as  the  <Satiricon.) 
Likewise  every  modern  European  tongue  has 
its  quantum  of  slang.  From  the  17th  century 
onward  it  has  been  more  and  more  difficult  to 
distinguish  between  English  cant  of  the  thieves 
and  vagrants  and  slang  of  other  classes  more  or 
less  characterized  by  disorderly  habits  of  life, 
such  as  pugilists,  strolling  players,  professional 
gamblers  —  in  brief,  of  all  such  classes  as  are 
addicted  to  low  pleasures  and  vices.  The  speci¬ 
men  of  the  earliest  English  “cant®  or  <(Peddler’s 
French®  in  Copeland’s  (The  Hyeway  to  the 
Spyttel  House)  (1517)  bears  characteristics  that 
resemble  closely  those  of  the  German  Rotwelsch 
of  the  same  period.  An  example  of  the  latter 
may  be  found  in  the  Old  High  German  Liber 
Vagatorum  of  1510;  and  it  is  easily  seen  that 
'  the  most  noteworthy  point  of  difference  between 
Peddler’s  French  and  16th  century  Germanic 
Rotwelsch  lies  in  the  absence  of  those  Hebrew 
words  from  Peddler’s  French  in  which  Rot¬ 
welsch  abounds.  In  the  English  of  Hudibras 
and  the  literature  of  England,  dating  from  the 
18th  century,  slang  is  to  be  found.  A  peculiar 
growth  of  the  19th  century  is  the  so-called 
back  slang,  current  chiefly  among  London  coster¬ 
mongers,  which  is  a  cryptic  jargon  formed  by 
pronouncing  words  backward,  as  in  the  phrase, 
“eno  dnuop  and  a_  flah,®  for  “one  pound  and  a 
half,  thirty  shillings.®  When  Sir  Walter  Scott 
wrote,  the  word  slang  itself  had  apparently  no 
wide  currency,  and  that  author  felt  the  need  of 
defining  it  for  his  public  in  one  of  his  works. 
He  seems  to  have  meant  what  is  practically 
thieves’  cant  in  using  the  word,  but  nowadays 
one  should  understand  by  thieves’  cant  merely 
one  species  of.  an  extensive  group  of  expres¬ 
sions  called  slang.  (Consult  Scott’s  (Redgaunt- 
leC  ).  Coster-monger’s  slang  is  thieves’  slang,  in 
which  the  middle  vowel  of  a  word  is  taken  as 
the  initial  letter  so  the  other  letters  or  syllables 
are  added  to  give  it,  as  it  were,  a  finish ;  thus, 
lock  becomes  ockler  and  pitch,  itchper.  Slang, 
and  cant  in  particular,  as  in  the  phrases 
<(thieves’  cant®  or  “printers’  slang,®  or  the  cant 
of  any  craft  or  calling,  really  designates  a 
language  within  a  language,  and  it  is  sometimes 
intended  to  conceal  the  thoughts  of  those  who 
utter  it  from  the  uninitiated.  There  is  a  slang 


attached  in  this  way  to  nearly  every  profession 
and  occupation ;  and  different  classes  of  society 
have  their  slang.  Thus  there  is  a  slang  of 
commerce,  of  the  army,  of  the  race-track,  of 
the  college  and  school,  of  the  stock  exchange, 
of  the  prize  ring,  of  the  ball  field,  of  politics, 
and  even  a  slang  of  art  and  the  ministry. 
Very  often  slang  adopts  technical  language  to 
the  general  use;  its  expressions  may  be  per¬ 
fectly  correct  as  originally  used,  but  they  be¬ 
come  slang  when  used  metaphorically.  The 
gaming-table,  the  turf  and  all  the  varieties  of 
“fast®  or  “Bohemian®  life,  each  has  its  own 
eccentric  vocabulary,  and  these  vocabularies  are 
either  identical  with  or  in  general  character 
resemble  the  slang  of  criminal  and  vagrant 
classes. 

Some  examples  of  slang  may  now  be  noted. 
A  user  of  slang  will  characterize  a  feeble¬ 
minded  or  silly  person  as  having  a  “screw 
loose,®  a  “slate  off,®  “bats  in  his  belfry,®  “off 
his  base,®  or  as  being  “cracked,®  “touched®  or 
“dotty.®  He  will  call  his  child  or  wife  a  “kid.® 
He  will  say  “rum®  for  “queer,®  “gay®  for  “dis¬ 
solute®  and  call  a  watch  a  “ticker.®  He  will 
say  “corned,®  “pickled,®  “tight,®  “stewed®  or 
“slued®  for  intoxicated;  and  use  “awfully®  as 
substitute  for  exceedingly.  “Daisy®  with  him 
will  characterize  some  person  who  is  charming 
or  some  thing  which  is  admirable ;  and  the 
user  of  slang  will  announce  the  death  of  a  per¬ 
son  by  telling  one  that  someone  has  “kicked 
the  bucket,®  “cashed  in®  or  “hopped  a  twig.® 
To  be  angry  means  that  he  has  “got  your  goat,® 
and  he  will  allude  to  the  clergyman  present  as 
a  “sky  pilot® ;  while  in  a  museum  he  will  show 
you  the  latest  “pot-boiler,®  and  in  so  doing  he 
both  names  and  stigmatizes  certain  works  of 
art. 

A  habitual  user  of  slang  will  likewise  borrow 
words  like  “pan  out®  from  the  technical  lan¬ 
guage  of  gold  digging  or  other  pursuits  of  a 
similar  character;  he  will  use  the  word  “four- 
flusher®  from  the  language  of  the  professional 
poker-player,  and  he  will  use  the  slang  ex¬ 
pressions  “deal,®  “walk-over®  and  “up  the 
flume®  in  giving  an  account  of  business.  In 
his  vocabulary  of  praise  and  blame  one  will 
find  expressions  such  as  “ripping,®  “swagger,® 
“stunning,®  “the  cheese,®  “rot,®  “poppy-cock® ; 
and  when  he  is  in  some  difficulty  he  will  be  “in 
a  hole,®  “in  a  box,®  “on  his  beam  ends®  or  “in 
the  soup.®  To  extricate  himself  he  will  use 
his  head  or  “nut,®  “think-box,®  “brain-pan®  or 
“upper  story®;  and  will  need  money  or,  as  he 
calls  it,  “dough,®  “mazuma,®  “shekels®  or  “rhino.® 
To  go  in  public  he  will  don  his  “glad  rags®  and 
appear  as  a  “swell,®  “giddy-boy®  or  “dude.®  In 
this  respect  he  will  resemble  the  older  “beaux,® 
“bucks,®  “exquisites,®  “gallants,®  “sparks®  and 
“blades.®  While  in  the  stock  exchange  one 
will  hear  him  speak  of  “bulls,®  “bears,® 
“lambs,®  “longs®  and  “shorts,®  and  from  the 
side  of  the  prize-ring  one  will  find  him  awaiting 
to  see  a  “knock-out®  and  always  willing  to  dis¬ 
approve  of  a  blow  “below  the  belt®;  and  he 
will  be  disappointed  should  one  of  the  pugilists 
“throw  up  the  sponge.®  One  recent  contribu¬ 
tion  to  the  vocabulary  of  slang  is  the  word 
“jazz,®  which  originated  in  the  southern  States, 
and  means,  according  to  a  user’s  own  defini¬ 
tion,  “to  mix  things  up  and  spread  ’em  on 
thick®;  in  other  words,  a  medley.  Thus  it  ap- 
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pears  that  nearly  every  trade  and  every  pro¬ 
fession  has  a  slang  of  its  own  in  the  shape  of 
a  body  of  words  and  expressions  that  serve  as 
flippant  and  undignified  substitutes  for  stand¬ 
ard  speech. 

The  contribution  made  by  foreign  languages 
to  English  slang,  although  it  is  not  to  be  dis¬ 
regarded,  is  not  to  be  overrated  as  to  its 
extent.  There  are  a  few  words — <(boss®  from 
the  Dutch  baas,  dago  from  the  Spanish  Diego, 
spiel  and  bum  from  the  German,  which  may  be 
named  as  of  foreign  origin.  The  Romany,  or 
tongue  of  the  Gipsy,  gave  English  the  words 
(<cove,®  (( jockey,®  ((mug®  and  <(pal,®  which  may 
be  considered  as  slang  expressions,  and  the 
English  phrases,  <(not  half  bad®  and  ((a  very 
decent  fellow®  are,  carefully  considered,  slang 
expressions  and  represent  the  rhetorical  figure 
called  meiosis.  There  are,  it  is  true,  words  that 
are  no  longer  slang  (((mob,®  <(humbug®  and 
((tandem®  are  examples)  that  were  once  so 
considered.  America  has  contributed  its  quota 
to  the  slang  of  the  English  tongue ;  of  such  we 
might  name  the  following  expressions,  recom¬ 
mended  mainly  by  their  oddity :  <(scallywag,® 
<(absquatulate,®  (<skeddaddle,®  ((vamoose®  (from 
Sp.  vamos,  (<let  us  go®)  ;  and  English  has  also 
these  substitutes  for  standard  usage  to  char¬ 
acterize  political  life — ((mugwumps,®  ((gerry- 
mander,®  <(carpet-bagger® ;  as  well  as  the  older 
<(Rump,®  <(Bare-bones  Parliament,®  <(Round- 
head,®  <(Puritan,®  and  so  on.  So  politics  also 
has  its  <(slates,®  (<wire-pulling,®  ((pipe-laying,® 
<(log-rolling®  and  ^filibustering.®  Expressions 
such  as  the  foregoing,  stigmatized  at  first  as 
pure  slang,  are  often  in  the  end  accepted  as 
legitimate;  just  as  have  been  the  words  ((poney,® 
<(cob®  and  the  term,  <cslang®  itself. 

As  the  prevailing  tendency  of  words  in  a 
language  is  toward  degradation  of  meaning  one 
of  the  most  frequently  recurring  needs  of  Eng¬ 
lish  is  that  of  words  of  dignified  and  serious 
intention  to  take  the  place  of  words  which  have 
become  vulgar  through  ignoble  use;  and,  there¬ 
fore,  it  may  be  believed  that  while  slang  has 
made  its  contribution  to  the  English  language, 
still  that  contribution  has  been,  on  the  whole, 
small. 
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SLATE,  a  clay  rock  which  has  been  sub¬ 
jected  to  compression  during  mountain-making 


processes  in  the  earth’s  crust,  and  which  as  a 
result  splits  readily  into  thin  sheets  or  cleavage 
laminae  in  a  direction  at  right  angles  to  the 
direction  of  compression.  According  to  Sorby, 
cleavage  is  produced  in  such  rocks  by  the  re¬ 
arrangement  during  compression  of  the  plastic 
particles  comprising  the  original  rock  mass, 
in  such  a  manner  that  their  longer  axes  come 
to  lie  perpendicular  to  the  direction  of  com¬ 
pression,  and  that  planes  of  easy  fracture  were 
thus  produced  parallel  to  the  long  axes  of  the 
particles.  This  was  illustrated  by  Sorby,  with 
a  cube  of  clay  through  which  mica  scales  or 
scales  of  oxide  of  iron  were  sprinkled,  which 
was  then  subjected  to  powerful  compression  and 
drying.  A  perfect  cleavage  at  right  angles  to 
the  line  of  pressure  was  produced,  and  micro¬ 
scopic  examination  showed  that  the  mica  scales 
lay  in  the  direction  of  cleavage.  Tyndall  found 
by  experiment  that  cleavage  is  more  perfect  in 
proportion  in  which  the  cleaved  material  is  free 
from  foreign  particles,  such  as  mica  scales,  and 
he  considered  that  cleavage  was  produced  in 
homogeneous  rocks  (except  the  vitreous)  by 
the  compression  and  flattening  of  the  minute 
discrete  granules  or  particles  of  which  all  such 
matter  consists.  The  structure  is  changed  by 
the  compression  from  granulous  to  scaly.  Enor¬ 
mous  vertical  swelling  of  the  rock  masses  re¬ 
sults  through  such  lateral  compression,  and  this 
swelling  is  an  important  factor  in  the  formation 
of  mountains. 

Ordinarily  cleavage  exists  in  rocks  in  a  po¬ 
tential  manner  only  —  the  rock  is  cleavable  in  a 
certain  direction,  but  no  actual  separation  takes 
place.  This,  however,  is  rapidly  developed 
when  the  rock  mass  is  exposed  to  atmospheric 
influences.  Slates  are  quarried  in  solid  blocks 
and  split  up  in  thin  sheets,  usually  by  hammer 
and  chisel  after  quarrying.  The  important  slate- 
producing  horizons  of  eastern  United  States 
are  the  Cambrian  and  Ordovician  beds  of  the 
Taconic  range  of  eastern  New  York  and  its 
extension  in  Vermont,  and  the  corresponding 
formations  of  Pennsylvania  and  other  regions 
in  the  northern  Appalachians.  In  composition 
slates  vary  .greatly,  especially  in  the  proportion 
of  silica.  An  analysis  of  common  roofing-slate 
gave  the  following:  Silica,  48;  alumina,  25.50; 
oxide  of  iron,  11.03;  potash,  4.70;  magnesia, 
1.60;  carbon,  .30;  water,  7.60.  Since  slate  is  in 
reality  a  structural  term,  denoting  the  property 
of  easy  splitting  so  characteristic  of  roofing 
slates,  rocks  of  almost  any  composition  may  be 
indexed  under  this  term,  provided  they  show 
the  characteristic  slaty  cleavage.  Thus  it  has 
become  customary  to  speak  of  anthracite  slate, 
in  which  a  considerable  percentage  of  carbo¬ 
naceous  material  is  present ;  whet  slates  —  clay 
slates,  with  a  large  percentage  of  silica,  often 
nearly  pure  silica  (Novaculytes)  ;  talc  slates 
and  chlorite  slates,  where  those  minerals  are 
prominent;  gray-wacke  slates,  more  or  less 
arenaceous  and  micaceous  slates.  Roofing 
slates,  however,  are  the  typical  slates,  and  the 
ones  in  which  the  slaty  cleavage  is  best  devel¬ 
oped.  The  most  important  localities  for  these 
in  the  United  States  are  Vermont  and  Penn¬ 
sylvania. 

The  slate  belt  of  Pennsylvania  first  appears 
in  the  eastern  corner  of  York  County  and  <(then 
sweeps  around  in  a  gradually  narrowing  curve 
to  the  Susquehanna  River.®  It  reappears  on 
the  eastern  bank  of  the  Susquehanna  in  Lan- 
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caster  County,  but  can  be  traced  for  a  compara¬ 
tively  short  distance  from  the  river.  While 
this  belt  is  quite  limited  in  extent,  being  but  six 
miles  long  and  less  than  one  mile  in  width,  it  is 
nevertheless  producing  a  very  high  grade  prod¬ 
uct.  It  is  from  this  belt  that  the  well-known 
<(Peach  Bottom  Slate®  has  come.  It  has  re¬ 
markable  strength  and  durability,  exceedingly 
fine  in  grain  and  texture  and  the  very  desirable 
quality  of  retaining  its  original  color  even  after 
continuous  exposure  for  many  years.  It  lacks 
the  high  degree  of  fissility,  however,  that  char¬ 
acterizes  other  localities.  Microscopic  study 
of  thin  sections  from  this  belt  shows,  according 
to  Merrill,  that  the  slate  is  not  fragmental  in 
character,  but  on  the  other  hand  is  a  <(highly 
carbonaceous,  crystalline  schist.®  This  is  at¬ 
tributed  to  the  high  degree  of  metamorphism 
to  which  the  belt  has  been  subjected.  Bangor 
and  West  Bangor  are  the  centres  of  greatest 
activity.  The  belt  continues  for  a  short  dis¬ 
tance  into  Maryland  where  a  few  smaller  cen¬ 
tres  of  production  are  located.  Maine  follows 
Vermont  with  a  valuation  of  $202,325  for  1901. 
There  are  five  areas  of  note  in  the  State.  One 
of  the  two  larger  belts  extends  from  Franklin 
County  northeastward  to  Aroostook  County, 
thence  northward  into  New  Brunswick.  The 
second  passes  from  the  western  boundary  of 
Somerset  County,  in  an  easterly  direction  to 
Houlton,  Aroostook  County.  <(Of  the  three 
smaller  areas,  one  is  on  the  Kennebec  River, 
south  of  Skowhegan  and  the  two  others  in 
Washington  County,  about  Baskahegan  Lake 
and  near  Princeton.®  Only  portions  of  the 
two  larger  areas  produce  slate  of  a  medium  or 
high  grade. 

Colorado,  Dakota,  Massachusetts,  Michigan, 
Minnesota,  New  Hampshire,  Tennessee,  South 
Carolina,  Texas  and  Virginia  are  known  to 
contain  slate  terrains  of  more  or  less  import¬ 
ance.  Very  little  effort,  however,  has  been  put 
forth  to  develop  the  slate  industry  in  these 
respective  States. 

An  inspection  of  the  most  recent  statistics 
reveals  the  fact  that  there  are  now  some 
14  productive  States  in  the  Union.  Pennsyl¬ 
vania  takes  the  lead,  with  an  annual  valuation 
of  $3,609,957  for  the  production  of  1914.  Ver¬ 
mont  takes  second  place  with  a  valuation  of 
$1,414,247  for  1914.  The  valuation  of  the  slate 
production  of  the  following  States  exceeded 
$70,000;  these  are  Maine,  Virginia,  New  York 
and  Maryland.  Arkansas,  California,  Georgia 
and  New  Jersey  also  yield  small  amounts.  In 
1914  the  valuation  of  the  total  production  of  the 
United  States  was  $5,706,787.  The  latest  addi¬ 
tion  to  the  list  of  producers  is  the  State  of 
Arkansas. 

Export  trade  in  roofing-slate  reached  its 
highest  mark  in  1898  with  a  valuation  of  $1,370,- 
075.  Great  Britain  was  the  chief  importer  of 
our  product  at  this  date.  From  the  above  date, 
however,  our  exports  materially  decreased. 
This  was  in  the  main  due  to  the  settlement  of 
strikes  in  the  Welsh  quarries  and  the  conse¬ 
quent  development  of  the  slate  industry  in 
Wales.  British  Australia  and  Denmark  were 
also  importers  of  the  American  product.  In 
1914  exports  had  dropped  to  $139,125. 

One  of  the  most  remarkable  slate  belts  of 
this  country  lies  in  eastern  New  York  and 
western  Vermont,  between  the  Taconic  range 


on  the  east  and  Lake  Champlain  and  the  Hud¬ 
son  on  the  west,  and  chiefly  between  the 
Hoosic  River  on  the  south  and  the  towns  of 
Benson  and  Hubbardton,  in  Vermont,  on  the 
north.  It  attains  a  maximum  length  of  68 
miles  and  an  average  width  of  about  seven 
miles.  The  great  producing  centres  lie  in  Wash¬ 
ington  County,  N.  Y.,  and  Rutland,  Vt. 

The  slates  in  this  field  are  green  of  various 
shades,  purple,  variegated,  that  is,  mixed  green 
and  purple,  red  and  also  black.  See  Shale; 
Sedimentary  Rocks;  Mineral  Production  of 
the  United  States. 

A.  W.  Grabau, 
Columbia  University. 

SLATER,  John  Fox,  American  philanthro¬ 
pist;  b.  Slatersville,  R.  I.,  4  March  1815 ;  d. 
Norwich,  Conn.,  7  May  1884.  He  inherited 
from  his  uncle,  Samuel  Slater  (q.v.),  the  cot¬ 
ton  spinning  enterprises  which  he  had  founded, 
and  so  managed  them  as  to  acquire  a  large  for¬ 
tune.  He  contributed  generously  to  the  estab¬ 
lishment  and  maintenance  of  the  Norwich  Free 
Academy  and  other  similar  institutions,  but  is 
best  known  for  his  gift  of  $1,000,000,  forming 
the  ((Slater  Fund,®  for  the  education  of  freed- 
men  in  the  South.  For  this  benefice  Congress 
voted  him  a  resolution  of  thanks  and  a  medal. 
See  Slater  Fund. 

SLATER,  Samuel,  American  manufacturer ; 
b.  Belper,  Derbyshire,  England,  9  June  1768; 
d.  Webster,  Mass.,  21  April  1835.  He  had 
worked  under  Arkwright  and  Strutt  in  the  cot¬ 
ton  factories  in  England  and  had  helped  in  de¬ 
vising  some  of  the  machinery  used  there,  and 
hearing  that  a  bounty  had  been  offered  in  the 
United  States  for  the  introduction  of  the  Ark¬ 
wright  patents,  he  came  to  this  country  deter¬ 
mined  to  win  it.  As  the  English  law  forbade 
the  exportation  of  drawings  or  models  of  the 
English  machinery,  Slater  had  to  depend  en¬ 
tirely  on  his  memory  for  the  mechanical  details. 
He  succeeded  in  constructing  at  Pawtucket, 
R.  I.,  the  first  cotton  mill  in  the  United  States. 
He  afterward  established  mills  at  Oxford  (now 
Webster),  and  in  a  locality  now  known  as 
Slatersville,  R.  I.,  where  a  town  of  1,850  people 
depends  mainly  on  the  Slater  factory. 

SLATER,  Mo.,  city  in  Saline  County,  85 
miles  northeast  of  Kansas  City,  on  the  Chicago 
and  Alton  Railroad.  It  was  settled  and  incor¬ 
porated  in  1878  and  received  its  city  charter  in 
1884.  It  is  situated  in  a  productive  agricultural 
region  and  has  a  flour  mill  and  grain  elevator. 
Pop.  3,797. 

SLATER  FUND,  the  gift  of  John  Fox 

Slater,  of  Norwich,  Conn.,  to  the  cause  of  edu¬ 
cating  the  negroes  of  the  South,  was  originally 
the  sum  of  $1,000,000.  The  gift  was  made  in 
1882,  to  a  board  of  trustees,  who  were  to  hold 
the  principal  and  expend  the  interest  in  promot¬ 
ing  institutions  already  established  on  a  perma¬ 
nent  basis.  In  acknowledgment  of  this  philan¬ 
thropy  Congress  voted  the  donor  thanks  and  a 
medal.  By  the  terms  of  the  gift  neither  prin¬ 
cipal  nor  income  is  to  be  expended  on  buildings 
or  grounds.  -The  fund  is  expended  principally 
iri  helping  students  of,  and  preparing  teachers 
for,  the  manual  training  schools,  agricultural 
and  mechanical  colleges  and  technological  in¬ 
stitutions.  Rutherford  B.  Hayes,  Dr.  D.  C. 
Gilman,  Morris  K.  Jessup,  Bishop  Potter,  Wil- 
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liam  E.  Dodge  and  many  other  prominent  men 
have  served  on  the  board.  The  fund  is  as  a 
potential  agency  in  working  out  the  problem 
of  the  education  of  the  negro,  and  $1,000,000 
has  already  been  expended.  By  the  extraordi¬ 
nary  fidelity  and  financial  ability  of  the  treas¬ 
urer,  the  fund,  while  keeping  up  annual  appro¬ 
priations,  has  increased  to  $1,500,000.  Schools 
established  by  States,  denominations  and  indi¬ 
viduals,  are  helped  by  annual  donations. 
Among  the  most  prominent  are  the  Hampton 
Normal  and  Industrial,  the  Spelman,  the  Tus- 
kegee,  and  schools  at  Orangeburg,  S.  C. ;  Ton- 
galoo,  Miss.;  Marshall,  Tex.;  Raleigh,  N.  C. ; 
New  Orleans,  the  Meharry  Medical  College  at 
Nashville,  etc. 

SLATIN  PASHA,  sla'ten  pa-sha  (Rudolf 
Carl),  Austrian  soldier:  b.  Vienna,  1857.  In 
1874  he  undertook  a  journey  to  the  Sudan, 
where  he  made  the  acquaintance  of  General 
Gordon,  who,  four  years  later,  while  Slatin  was 
serving  in  the  Austrian  army  on  the  Bosnian 
frontier,  invited  the  latter  to  take  service  with 
the  Egyptian  government.  In  December  1878, 
at  the  age  of  22,  he  set  out  for  Khartum. ,  Gor¬ 
don  appointed  him  successively  financial  in¬ 
spector,  mudir  of  Dara,  and  governor-general 
of  Darfur.  In  the  last-named  post  he  played 
a  prominent  fighting  part  in  the  struggle 
against  Mahdism.  He  fought  27  battles,  lost 
a  greater  part  of  his  Egyptian  army  and  was 
finally  forced  to  surrender  (1884).  For  11 
years  he  was  a  prisoner  of  the  Mahdi  and,  later, 
of  the  Khalifa,  being  kept  in  heavy  chains  most 
of  the  time.  After  his  escape  he  accompanied 
the  British  troops  in  the  campaigns  of  Don- 
gola,  the  Atbara  and  Omdurman.  He  was 
knighted  by  Queen  Victoria  in  1898  and  was  ap¬ 
pointed  inspector-general  of  the  Sudan  in 
1900,  a  post  he  resigned  in  1914.  The  British 
honors  conferred  upon  him  include  the 
K.C.M.G.,  C.V.O.,  K.C.V.O.,  G.C.V.O.,  besides 
the  rank  of  major-general.  These  distinctions 
he  renounced  in  December  1914.  His  African 
adventures  and  long  captivity  are  described  in 
his  book,  (Fire  and  Sword  in  the  Sudan*  (New 
York  1896).  He  was  a  member  of  the  Aus¬ 
trian  peace  delegation  in  Paris,  May  1919. 

SLATINGTON,  Pa.,  borough  in  Lehigh 
County,  58  miles  northwest  of  Philadelphia,  on 
the  Central  of  New  Jersey,  the  Lehigh  Valley 
and  the  Philadelphia  and  Reading  railroads. 
The  scenery  is  unusually  fine,  Blue  Mountain 
and  Lehigh  Gap  both  being  nearby.  It  was 
settled  in  1738  and  was  incorporated  in  1864. 
There  are  slate  quarries  and  manufactures  of 
slate  roofing,  as  well  as  of  machinery,  rolling 
mills  products,  knit  goods  and  silks.  Pop. 
4,014. 

SLAUGHTER-HOUSE.  See  Abattoir. 
SLAUGHTER-HOUSE  BY-PROD¬ 
UCTS.  From  the  viewpoint  of  the  general 
public,  fresh  meats  are  perhaps  the  most  im¬ 
portant  item  in  the  whole  range  of  commodities 
which  the  individual  is  ever  called  upon  to  buy. 
Yet,  from  the  viewpoint  of  packers’  profits,  the 
by-products  of  meat  packing  long  ago  out¬ 
stripped  dressed  beef,  pork  and-  mutton,  as  well 
as  pickled  meats  of  all  kinds. 

The  packer  to-day  makes  little  or  no  money 
on  what  are  known  as  carcass  meats.  In  the 
recent  years  of  struggle  with  ((rising  costs® 
livestock  raisers  have  demanded  higher  and  still 


higher  prices  for  cattle,  hogs  and  sheep,  not  only 
because  the  cost  of  feeds  and  help  have  risen, 
but  also  on  the  ground  that  the  quality  of  their 
animals,  in  point  of  breeding,  of  finish  and 
tender  age  of  marketing,  has  constantly  im¬ 
proved. 

On  the  other  hand,  there  has  been  a  de¬ 
termined  resistance  on  the  part  of  the  consumer 
to  the  rising  cost  of  steaks,  roasts  and  chops, 
as  well  as  constant  and  widespread  agitation 
throughout  the  country  for  higher  standards 
of  cleanliness,  sanitation  and  efficiency  in 
methods  of  dressing,  refrigeration  and  distribu¬ 
tion  of  meats. 

Nearly  All  Profit  Eliminated  from 
Dressed  Meat. —  Efficient  and  economical  oper¬ 
ation  on  a  large  scale  has  made  it  possible  for 
American  meat  packers  to  continue  in  business 
in  spite  of  increasing  cost  of  livestock,  labor, 
and  all  material  and  equipment.  They  have 
paid  producers  the  highest  prices  and  have  kept 
their  own  margin  of  profit  down  to  the  lowest 
point  consistent  with  safety.  Higher  standards 
of  meat  products  have  been  maintained  as  a  re¬ 
sult  of  United  States  government  inspection. 

The  producer  on  the  one  hand,  and  the  con¬ 
sumer  on  the  other,  have  each  been  so  jealous 
of  middleman’s  profits  that  the  middleman,  who 
in  this  case  is  the  packer,  has  been  forced  al¬ 
most  entirely  out  from  a  profit  viewpoint.  In 
point  of  service,  however,  the  packer  is  still  in 
evidence  and  the  slaughter,  dressing,  chilling 
and  distribution  of  these  dressed  meats  are  still 
performed  by  him. 

The  outcome  of  such  a  situation  is  that  the 
butcher  of  to-day  regularly  pays  the  packer 
for  the  dressed  carcass  a  less  amount  than  the 
packer  paid  the  farmer  for  the  animal  before  it 
was  killed,  dressed,  chilled  and  shipped. 

By-Products  Pay  Packers’  Profits. —  It  will 
thus  be  seen  that  on  carcass  meats  alone  the 
packer  loses  money,  being  obliged  to  maintain, 
for  the  distribution  of  these  profitless  perish¬ 
ables,  an  elaborate  system  of  branch  houses 
and  refrigerator  cars. 

This  is  not  to  say,  however,  that  the  packing 
business  as  a  whole  is  devoid  of  profit.  Only 
approximately  55  per  cent  of  the  live  weight 
of  a  steer  is  represented  in  the  dressed  carcass. 
In  the  remaining  45  per  cent,  which  is  made 
up  of  blood,  hide,  hoofs,  horns,  bones,  hair, 
intestines,  glands  and  other  items  of  offal,  the 
packer  finds  opportunity  to  recoup  himself  for 
any  loss  he  may  sustain  on  carcass  meats  and 
ensure  a  fair  return  upon  his  whole  investment. 

In  the  early  days  of  the  meat  packing  busi¬ 
ness  all  of  these  items,  with  the  exception  of 
hides,  were  discarded  as  of  no  account.  They 
were,  at  that  time,  contemptuously  referred  to 
as  <(the  revolting  nuisance  of  packers’  waste,® 
which  could  not  be  given  away,  much  less  sold, 
and  the  expense  of  getting  rid  of  them  by  other 
means  ate  into  the  profits  which  then  existed 
in  carcass  meats. 

First  Utilization  of  By-Products. —  In  the 

decades  since  the  Civil  War,  but  principally 
since  the  introduction  of  mechanical  refrigera¬ 
tion  on  a  large  scale,  about  1870,  a  gradual 
change  has  been  coming  over  the  packing  in¬ 
dustry  in  this  regard.  Small  quantities  of  the 
bones,  ears  and  hide  trimmings  began  to  be 
utilized  in  the  manufacture  of  glue  at  the 
Chicago  stock  yards  as  early  as  1869.  The  value 
of  dried  blood  as  an  ingredient  of  fertilizer 
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was  recognized  in  1870.  The  canning  of  meats 
by  the  Appert  vacuum  process  became  commer¬ 
cially  successful  before  1875,  and  then  the  caul 
or  leaf  fat  about  the  kidney  of  steers  was  found 
to  be  especially  rich  in  oleo  oil  which  forms 
the  principal  ingredient  of  oleomargarine  to-day. 

From  that  point  on,  a  large  volume  would 
be  required  to  enumerate  the  discoveries  and 
successes  wrought  by  the  hundreds  of  chemists 
and  other  scientific  and  practical  men  who  have 
devoted  years,  if  not  their  entire  lives,  to  the 
exploitation  of  this  promising  field. 

From  Mere  Slaughter-Houses  to  Great 
Factory  Systems. —  The  gradual  development 
and  commercialization  of  by-products,  however, 
has  involved  an  ever-growing  investment  in 
plants,  machinery  and  distribution  facilities,  and 
an  ever-broadening  pay-roll.  The  business 
which  was  once  confined  to  slaughtering  and 
speculating  in  dry  salt  and  pickled  meats,  with 
a  small  slaughter-house  pay-roll  in  winter  only 
and  none  whatever  for  manufacturing  and  dis¬ 
tribution,  has  grown  to  be  almost  wholly  an 
enormous  manufacturing  industry  which  oc¬ 
cupies  itself  the  year  around  at  utilizing,  in 
commercial  form,  all  those  elements  formerly 
comprehended  in  what  was  known  as  packers’ 
waste. 

The  hides  and  pelts  of  steers  and  sheep,  of 
course,  constitute  one  of  the  most  valuable  by¬ 
products  of  the  packing  business.  These  are 
depilated  and  tanned,  usually  by  the  packers 
themselves,  or  by  auxiliary  corporations,  and 
are  made  into  all  forms  of  leather,  from  shoe 
soles  and  belting  to  the  highly  finished  and 
brightly  colored  leathers  for  book  binding  and 
milady’s  handbag. 

Sharp  Refrigeration  Saves  the  Perishables. 

—  The  hearts,  livers,  sweetbreads,  kidneys, 
brains  and  ox  tails  which,  within  the  memory 
of  men  still  in  active  life,  were  given  freely 
to  whoever  would  take  them  away,  the  re¬ 
mainder  being  dumped  regularly  into  the  river 
or  hauled,  along  with  other  waste,  to  the  prairie 
to  be  buried  in  trenches,  are  to-day  quickly 
frozen,  packed  and  transported  with  the  frost 
on  them  in  summer  as  well  as  winter,  for  re¬ 
tailing  at  good  prices  in  distant  parts  of  the 
United  States.  x 

Calves’  Pates  Make  Gelatine  —  Pigs’  Feet 

are  Pickled. —  Calves’  ears  are  carefully  cleaned 
and  manufactured  into  edible  gelatine.  Pigs’ 
feet  are  pickled  and  sold  as  a  relish.  The 
stomach  of  the  steer  is  put  through  an  elaborate 
cleaning,  cooking  and  pickling  process  and 
emerges  as  honey-comb  tripe.  Much  of  the 
blood  of  the  steer,  being  caught  in  buckets,  is 
utilized  in  the  making  of  (<blutwurst):>  or  blood 
pudding.  Large  quantities,  however,  are  also 
used  as  an  ammoniate  in  fertilizer  and  by  tan¬ 
ners  in  finishing  leather.  The  milts  or  spleens 
are  mostly  sold  to  the  government  and  other 
agencies  maintaining  fish  hatcheries  as  a  food 
for  growing  fish. 

How  Oleomargarine  is  Made. —  Great  ket¬ 
tles  first  boil  the  suet  fat  and  choice  leaf  fat 
which  are  used  in  the  manufacture  of  oleo¬ 
margarine.  These  fats  are  reduced  to  liquid 
form  and  are  sent  down  pipes  to  the  presses 
where  the  oil  is  separated.  Next  comes  the  salt¬ 
ing  and  churning  with  uncolored  butter  and  pas¬ 
teurized  whole  milk.  Oleomargarine  is  known 
for  its  purity  and  nutritive  value,  as  well  as  the 
characteristic  butter  flavor  which  it  possesses. 


Oil  and  Stearin  Separated  by  Pressure.— 

When  the  oleo  oil  has  been  pressed  from  the 
rendered  caul  fat  of  the  steer,  the  hard  part 
of  the  fat  remaining  in  the  press  is  known  as 
oleo  stearin.  This,  also,  is  the  basis  of  a  com¬ 
mercial  product  which  is  sold  to  be  used  in  the 
manufacture  of  chewing  gum,  as  well  as  taf¬ 
fies,  penny  candies  and  chocolates. 

The  coarser  and  inedible  grades  of  stearin 
are  sold  to  tanners  who  use  it  as  a  filler  in  mak¬ 
ing  leather.  Inedible  grades  of  lard  are  pressed 
to  separate  the  lard  oil  from  the  lard  stearin. 
This  oil  is  used  in  the  compounding  of  lubricat¬ 
ing  oils. 

How  Intestines  are  Utilized. —  The  intes¬ 
tines  of  cattle,  hogs  and  sheep  are  as  rigidly 
classified,  graded  and  devoted  to  their  special 
purposes  as  are  all  other  portions  of  the  animal. 

A  set  of  hog  intestines,  for  instance,  is  classi¬ 
fied  into  the  small  casing,  the  bung  and  the  mid¬ 
dle  gut  or  chitterling.  All  intestines  are 
flushed  with  water  and  thoroughly  cleaned  and 
sterilized  inside  and  out.  They  are  next  in¬ 
flated,  assorted  according  to  size,  and,  if  used 
for  sausage  casings,  are  salted  down  in  tierces 
and  kept  in  cold  storage  as  a  regular  commodity 
of  trade. 

Make  Sausage  Casings  and  Violin  Strings. 

—  The  wide  range  in  size,  shape  and  appear¬ 
ance  of  casings  when  filled  with  sausage  is  be¬ 
wildering  to  the  uninitiated,  yet  the  variety  is 
not  as  great  as  the  range  of  sausages  to  be  con¬ 
tained  in  them.  Every  country  on  the  globe, 
perhaps,  has  its  peculiar  styles  and  grades  of 
sausage,  beef  and  pork,  fresh  and  dried,  smoked 
and  unsmoked,  cooked  and  raw,  seasoned  and 
unseasoned,  and  so  on,  ad  infinitum.  Each  of 
these  styles  of  sausage  is  quite  distinct  and 
necessary  to  the  nationality  for  whom  it  is  de¬ 
signed,  and  the  myriad  sizes,  shapes  and  appear¬ 
ances  .of  casings,  when  filled,  are  indispensable 
as  an  identification  of  the  exact  style  of  sausage 
which  they  contain. 

Dried  bladders  are  used  as  containers  for 
putty  and  certain  other  dried  tissues  as  gold¬ 
beaters’  skins,  snuff  containers,  covers  for  per¬ 
fume  bottles  and  as  tissue  from  which  balloon 
envelopes  are  made. 

From  the  intestines  of  the  sheep  many  varie¬ 
ties  of  the  best  violin  and  other  musical  strings 
are  made,  the  traditional  cat  gut  being  a  mis¬ 
nomer.  Strings  for  various  other  purposes  are 
also  made,  including  tennis  strings,  drum 
snares,  clock  cords  and  surgical  ligature. 

Novelties  Made  from  Horns,  Hoofs  and 
Bones. —  The  horns  and  hoofs  of  cattle  are 
softened  by  steam,  split  open  and  flattened  out 
into  plates.  .  From  these  plates  are  stamped 
combs,  hairpins,  napkin  rings,  buttons,  buckles, 
knife  handles,  umbrella  handles  and  other 
novelties.  Black  hoofs  are  also  ground  up  and 
used  as  an  ammoniate  in  the  manufacture  of 
fertilizer  for  the  use  of  florists,  grape  growers 
and  others.  The  shin  bones  of  cattle  are 
sawed  into  plates  from  which  pipe  bits,  but¬ 
tons,  washers,  electrical  bushings,  crochet  hooks, 
chessmen  and  such  articles  are  made.  Soft 
bones,  as  well  as  hide  trimmings  and  sinews, 
are  rich  in  glue  and  are  devoted  to  that  pur¬ 
pose,  the  residue  being  found  valuable  in  the 
manufacture  of  fertilizers.  The  feet  of  calves 
and  cattle  also  yield  an  article  commercially 
known  as  neatsfoot  oil. 
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1  Curled  hair  Machine.  After  the  hair  has  been  twisted  into  ropes  for  curling  and  processed,  it  is  untwisted, 

separated  and  carded  by  these  machines 

2  Finishing  horn  hairpins,  which  have  been  stamped  from  horns  which  have  been  slit  open,  heated  and  flattened  out 

into  plates 
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More  than  40  Medicinal  Agents. —  One 

of  the  most  important  and  highly  scientific  de¬ 
partments  to  be  considered  in  relation  to  the 
utilization  of  abattoir  by-products  is  the  phar¬ 
maceutical  laboratory.  In  this  department,  pep¬ 
sin  in  both  tablet  and  liquid  form  is  prepared 
from  the  stomach  linings  of  the  pig,  and  rennet, 
for  the  use  of  cheesemakers  in  the  curdling  of 
milk,  from  the  true  or  fourth  stomach  of  the 
calf.  All  told  more  than  40  medicinal  agents 
are  manufactured  from  the  various  glands  and 
membranes  of  cattle,  sheep  and  hogs  and  sold 
only  through  the  medical  profession,  among 
which,  in  addition  to  those  already  mentioned, 
are  pancreatin,  thyroids,  benzoinated  lard, 
suprarenals,  pituitary  liquid  and  ox  gall. 

Toilet  and  Laundry  Soaps  and  Glycerin. 
—  The  manufacture  of  soaps,  however,  is  per¬ 
haps  the  most  familiar  example  of  abattoir  by¬ 
products  in  the  whole  list.  Soaps  are  manu¬ 
factured  in  infinite  variety  and  on  an  enormous 
scale  and  Chicago  soaps,  both  laundry  and  toilet 
varieties,  are  attaining  a  degree  of  perfection 
that  is  marveled  at  even  in  France.  A  by-prod¬ 
uct  of  soap  making  is  glycerin,  which  will  be 
recognized  by  those  who  have  witnessed  the 
process  of  soapmaking  in  their  own  homes  in 
the  clear  reddish  liquid  which  remains  in  the 
kettle  after  the  solidified  soap  has  been  re¬ 
moved.  This  glycerin,  after  being  refined,  is 
used  as  a  vehicle  in  medicinal  preparations.  Its 
greatest  use,  however,  is  in  the  manufacture  of 
dynamite,  nitroglycerin  and  other  explosives. 

J.  Ogden  Armour. 

SLAUGHTER-HOUSE  CASES  arose  out 
of  laws  passed  in  1869  by  the  legislature  of  the 
State  of  Louisiana  in  an  act  intended  to  protect 
the  public  health  in  the  city  of  New  Orleans 
and  to  that  end  incorporating  The  Crescent  City 
Live  Stock  Landing  and  Slaughter-house  Com¬ 
pany.  The  act  gives  to  this  company  the  sole 
right  (<to  land,  keep  or  slaughter  any  cattle, 
beeves,  sheep,  swine  or  other  animals  .  .  . 

within  the  city  of  New  Orleans,  or  at  any  point 
or  place  .  .  .®  on  the  east  or  west  banks  of 

the  Mississippi  River,  opposite  the  corporate 
limits  of  the  city.  Included  with  this  privilege, 
granted  to  this  company  and  forbidden  to  all 
other  persons,  was  the  right  to  establish  wharves 
for  the  landing  of  livestock  and  to  levy  wharf¬ 
age  on  the  stock  landed  at  so  much  per  head. 
This  act  was  bitterly  opposed  by  the  butchers 
and  cattle  dealers,  and  after  it  went  into  effect 
an  action  was  brought  in  the  District  Court  and 
an  injunction  obtained  on  the  ground  that  the 
law  was  unconstitutional;  when  the  case  was 
tried  the  court  sustained  the  injunction  and 
made  it  perpetual,  on  the  ground  that  it  was  in 
opposition  to  the  14th  Amendment  of  the  United 
States  Constitution  (q.v.),  and  to  the  first  and 
second  sections  of  the  State  <(Bill  of  Rights.® 
In  delivering  his  opinion  the  judge  (Collens) 
said  as  follows:  <(This  law  (1)  prevents  any 
freedom  whatever;  (2)  walls  up  many  miles  of 
the  shores  of  the  river  on  both  sides  against 
an  important  branch  of  commerce;  (3)  vests 
&s  it  were  a  private  company  with  an  ownership 
in  one  of  the  greatest  ports  of  entry  in  the 
United  States;  (4)  gives  this  company  alone 
the  authority  to  Establish  wharves)  for  vessels 
bringing  livestock  into  the  port  of  New  Orleans; 
(5)  yields  it  the  (exclusive>  right  of  having 
one  or  more  stock  landings,  with  the  <exclusive) 


privilege  of  having  landed' at  its  wharves  and 
landing  places  all  animals  intended  for  sale  or 
slaughter  in  the  parishes  of  Orleans  and  Jef¬ 
ferson;  (6)  authorizes  it  to  determine  at  what 
points  or  places  wharves,  stock-landings,  etc., 
may  be  erected;  (7)  grants  it  the  power  of  levy¬ 
ing  wharfage  not  simply  on  the  vessels,  accord¬ 
ing  to  tonnage  and  time,  but  a  round  sum  on  the 
vessels,  and  a  duty  of  10  cents  per  head  on 
large,  and  5  cents  per  head  on  small  beasts 
landed  in  this  port;  and  (8)  all  this  is  made 
effective  by  penal  clauses  imposing  fines,  etc.® 
The  judge  declared  that  this  was  not  only 
against  the  clauses  named,  but,  surpassing  police 
regulation,  was  also  ((a  bold  and  well  contrived 
regulation  of  commerce,  compelling  the  coveted 
trade  to  flow  into  the  channel,  and  leave  the 
tribute  in  the  coffers  of  this  private  monopoly,® 
and  as  such  was  in  violation  with  both,  the  pro¬ 
vision  in  the  Federal  Constitution  giving  Con¬ 
gress  the  sole  power  to  regulate  commerce,  and 
the  act  of  Congress  under  which  the  State  of 
Louisiana  was  admitted  into  the  Union. 

This  decision,  with  others,  some  varying, 
which  had  been  given  in  different  District  Courts, 
were  the  next  year,  1870,  carried  into  the  Su¬ 
preme  Court  of  the  State,  and  there  the  case 
was  determined  in  favor  of  the  defendant  cor¬ 
poration,  and  all  persons  enjoined  from  interfer¬ 
ing  with  the  privileges  granted  to  it  under  its 
charter.  The  opponents  of  the  company  then 
took  the  case  into  the  United  States  Circuit 
Court,  asking  for  a  perpetual  restraining  in¬ 
junction  against  it.  This  was  granted  on  the 
sole  ground  that  the  act  incorporating  the  com¬ 
pany  was  in  violation  of  the  14th  Amendment 
of  the  Federal  Constitution,  the  court  disclaim¬ 
ing  jurisdiction  over  any  other  of  the  issues 
raised.  A  writ  of  error  was  asked  for  and  ob¬ 
tained,  and  on  it  the  case  was  carried  to  the 
United  States  Supreme  Court.  Here,  after  be¬ 
ing  three  times  argued,  a  decision  was  delivered 
in  1873,  recognizing  the  validity  of  the  act  and 
permitting  the  exercise  of  the  powers  con¬ 
ferred  by  it.  The  decision  of  the  court  on  the 
various  issues  involved  gave  the  case  its  great 
importance.  It  had  been  contended,  in  the  first 
place,  that  the  act  was  invalid  because  it  created 
a  monopoly,  conferring  privileges  on  a  few  per¬ 
sons  to  the  exclusion  of  all  others,  and  depriv¬ 
ing  a  numerous  class  of  citizens  of  the  right  to 
follow  their  usual  employment.  On  this  point 
the  court  decided  that  the  act  was  within  the 
police  power  of  the  legislature  —  ((a  power  in¬ 
capable  of  any  very  exact  definition  or  limita¬ 
tion.®  From  the  decision  upon  this  point  a 
minority  composed  of  the  chief  justice  and  two 
associate  justices  dissented.  The  objection  had 
been  urged  by  the  comnlainants  that  the  act 
was  a  violation  (1)  of  the  13th  Amendment  of 
the  Federal  Constitution,  by  creating  a  kind  of 
involuntary  servitude;  and  (2)  of  the  14th 
Amendment,,  because  it  abridged  jhe  privileges 
and  immunities  of  citizens  of  the  United  States, 
deprived  the  plaintiffs  of  their  property  without 
due  process  of  law  and  denied  them  equal  pro¬ 
tection  under  the  law.  The  court  held  that  the 
term  <(servitude®  in  the  13th  Amendment  means 
personal  servitude  and  that  the  purpose  of  the 
amendment  was  to  guard  against  a  continuance 
of  slavery  in  any  form,  and  that  the  amendment 
had  not  been  violated  by  the  act  under  discus¬ 
sion.  As  regarded  the  14th  Amendment  the 
court  perceived  and  established  the  difference 
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between  a  citizen  of  the  United  States  and  a 
citizen  of  a  State;  it  defined  the  rights  and 
privileges  of  these  two  classes  of  citizens  and 
held  that  only  a  citizen  of  the  United  States  was 
placed  under  the  protection  of  the  Constitution 
by  the  clause  in  the  14th  Amendment.  The 
court  further  held  that  no  other  clause  of  the 
amendment  was  violated,  the  act  of  the  legisla¬ 
ture  of  Louisiana  not  being  a  deprivation  of 
property,  nor  a  denial  of  the  equal  protection  of 
the  laws,  within  the  meaning  of  the  amendment. 

The  minority  of  the  court  held  (1)  that  the 
act  of  the  legislature  was  of  itself  a  step  be¬ 
yond  the  police  powers  of  the  State,  and,  there¬ 
fore,  was  void;  (2)  that  the  act  was  also  void- 
under  the  14th  Amendment  since  it  is  in  the 
meaning  of  that  amendment  that  all  acts  of  a 
State  legislature  shall  respect  the  equality  of 
rights  of  its  citizens  to  follow  the  ordinary  pur¬ 
suits  of  life  which  equality  of  rights,  the  minor¬ 
ity  held,  had  been  contravened. 

The  decisions  of  this  case  are  considered 
extremely  important  because  they  not  only  dis¬ 
cuss  the  police  powers  of  the  States,  but  be¬ 
cause  of  the  interpretations  of  the  clauses  in 
the  Federal  Constitution  brought  into  issue. 
The  case  is  reported  in  16  Wall.  36,  Supreme 
Court  reports. 

SLAVE  COAST,  Africa,  a  name  formerly 
And  still  sometimes  applied  to  a  part  of  the 
coast  of  the  Gulf  of  Guinea,  from  the  mouth  of 
the  Niger  westward  to  the  river  Volta.  It  is 
the  coast  of  Togo,  Dahomey  and  part  of  Ni¬ 
geria.  It  received  its  name  from  the  fact  that 
its  ports  were  the  chief  centres  for  the  expor¬ 
tation  of  slaves. 

SLAVE  LAKE,  Great.  See  Great  Slave 
Lake. 

SLAVE  LAKE,  Little  (or  Lesser),  Al¬ 
berta,  Canada,  a  lake  in  Athabasca  Territory, 
about  270  miles  southwest  of  Lake  Athabasca. 
It  is  drained  by  the  Lesser  Slave  River  into 
the  Athabasca  or  Elk  River.  It  is  about  60 
miles  long,  and  its  greatest  breadth  is  about  12 
miles.  The  surface  of  the  lake  is  1,890  feet 
above  sea-level. 

SLAVERY,  an  institution,  state  or  condi¬ 
tion  by  which  certain  persons  (slaves)  are  held 
as  the  property  of  other  persons  (slaveholders)  ; 
also  the  condition  of  a  human  being  who  is  held 
as  the  property  or  chattel  of  another,  who  is 
absolute  master  of  his  body  and  service,  sub¬ 
jecting  him  wholly  to  his  will  and  domination. 
The  system  is  one  of  great  antiquity  and  was 
early  practised  among  the  Hebrews.  It  existed 
among  the  Assyrians  from  the  earliest  recorded 
times,  among  the  Babylonians,  Chinese,  Egyp¬ 
tians  and  all  the  ancient  peoples.  The  primi¬ 
tive  religions  appear  to  have  all  sanctioned  the 
institution.  Slaves  were  obtained  by  capture, 
purchase  and  by  breeding.  They  were  often 
controlled  by  whipping,  branding  and  were  at 
times  subject  to  cruel  punishments  and  death  at 
the  whim  of  their  masters.  The  females  were 
used  without  their  consent,  and  beautiful  girls 
and  women  were  sold  often  at  public  auction. 
The  slaves  of  the  ancient  Romans  were  either 
captives  or  debtors  who  were  unable  to.  pay. 
In  Rome  the  slave  had  originally  no  rights. 
He  could  be  put  to  death  for  the  smallest 
misdemeanor.  Slaves  were  exceedingly  numer¬ 
ous.,  and  latterly  almost  monopolized  all  the 
various  handicrafts  and  occupations,  those  of 


the  clerk,  the  doctor  and  the  literary  man  in¬ 
cluded.  In  the  time  of  Augustus  a  single  per¬ 
son  is  said  to  have  left  at  his  death  over  4,000 
slaves.  Hosts  of  slaves  were  employed  in  the 
gladiatorial  exhibitions.  Slave  revolts  occurred 
in  134  and  102  b.c.  in  Sicily,  and  a  revolt  in 
Italy  led  by  the  gladiator  Spartacus  in  73  b.c. 
was  put  down  with  considerable  difficulty. 
Slaves,  however,  were  often  set  at  liberty,  and 
these  freedmen  were  a  well-known  class  in 
Rome.  But  it  was  not  until  the  time  of  the  em¬ 
pire  that  any  great  change  took  place  in  the 
condition  of  the  slaves.  Augustus  granted  the 
slave  a  legal  status,  and  Antoninus  took  away 
from  the  masters  the  power  of  life  and  death 
over  their  slaves. 

The  early  Christian  Church  did  nothing  to 
suppress  slavery,  and  slavery  and  the  slave- 
trade  continued  to  exist  for  1,000  years  in  the 
Christian  nations  of  Europe  that  arose  on  the 
ruins  of  the  Roman  Empire.  It  was  not  until 
the  13th  century  that  the  severity  of  slavery 
began  to  decline  in  Europe.  The  Koran  ex¬ 
pressly  permits  the  Moslems  to  acquire  slaves 
by  conquest,  but  this  method  of  acquiring 
slaves  was  not  resorted  to  until  the  Crusades. 
Previous  to  the  Crusades  they  kept  negro  slaves 
imported  from  Africa.  Latterly  the  Moham¬ 
medans  began  to  obtain  white  slaves  not  only 
by  war  but  also  by  purchase,  Rome  being  the 
centre  of  the  trade.  The  Mohammedans  of  the 
Barbary  states  also  obtained  white  slaves  by 
piracy  in  the  Mediterranean.  The  superiority 
of  the  white  races  in  war,  and  the  comparative 
helplessness  of  African  blacks,  led  to  the  com¬ 
mon  practice  of  invading  African  coasts  and 
capturing  men  and  women  during  the  16th,  17th 
and  18th  centuries. 

After  slavery  had  become  largely  reduced  in 
Europe,  it  had  a  new  birth  in  the  American 
colonies  of  European  origin.  The  Portuguese 
were  the-  first  to  hunt  negroes  in  the  interior  of 
Africa  for  use  as  slaves  in  the  colonies.  The 
first  shipment  of  negroes  to  the  New  World 
took  place  in  1503,  when  the  Portuguese  landed 
some  in  Santo  Domingo.  The  first  shipload  of 
slaves  to  the  United  States  was  landed  at 
Jamestown,  Va.,  in  1619.  From  that  time  to 
the  19th  century  a  traffic  in  negroes  across  the 
Atlantic  was  carried  on  by  all  the  Christian  co¬ 
lonial  powers.  Slavery  in  the  British  posses¬ 
sions  was  abolished  in  1838,  £20,000.000  ster¬ 
ling  being  paid  in  compensation  to  the  slave¬ 
holders  ;  but  it  was  not  abolished  in  her 
West  Indian  colonies  until  1839,  and  in  India 
in  1843.  Sweden  abolished  in  1846,  France  in 
1848,  Holland  in  1859,  Brazil  in  1871,  Porto 
Rico  in  1873  and  Cuba  in  1880;  African  protec¬ 
torates  in  1897  and  1901,  the  Philippines  in  1902. 
Mohammedan  countries  and  Portuguese  de¬ 
pendencies  still  cling  to  the  institution  in  1918. 

Slavery  must  be  accepted  as  one  of  the 
stages  in  the  evolution  of  man  toward  a  recog¬ 
nition  of  universal  freedom.  Early  man  was 
wholly  selfish  and  sought  to  dominate.  When 
a  war  of  conquest  was  undertaken,  the  scarcity 
of  valuable  goods  obtained  was  compensated 
for  by  making  slaves  and  menial  workers  of 
the  men  and  household  drudges  and  mistresses 
of  the  women.  It  was  a  phase  of  the  rule  of 
might,  but  the  institution  carried  with  it  the 
seeds  of  destruction  for  the  conquerors.  The 
morality  of  the  slave-owners  and  their  sons  was 
undermined  and  destroyed  by  the  possession  of 


SLAUGHTERHOUSE  BYPRODUCTS 


1  Pepsin  Tanks,  Armour  &  Company’s  Pharmaceutical  Laboratory 

2  Moving  Platform  showing  carcasses  traveling  away  from  observer  and  coming  back  in  a  hanging  position  on  an 

overhead  rail  as  seen  in  the  background 


SLAUGHTERHOUSE  BYPRODUCTS 


1  Mechanical  mixer  working  salt  into  Oleomargarine  —  the  last  process  preparatory  to  putting  it  in  cartons 

2  Soap  in  process  of  seasoning  preparatory  to  cutting  up  and  stamping  into  cakes 
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female  slaves,  and  the  position  of  a  wife  in 
the  family  was  lowered  and  debased  by  the 
contamination  of  the  domestic  circle.  A  con¬ 
siderable  progress  in  slavery  in  time  ruined  a 
nation,  as  ancient  Rome.  Not  only  was  degen¬ 
eracy  encouraged  among  the  masters,  but  in 
case  of  a  foreign  war  dissatisfied  slaves  at 
home  were  a  serious  menace.  But  as  the  ma¬ 
jority  of  human  beings  have  a  kind  side  to 
their  natures,  so  very  many  slave  masters  were 
generous  and  liberal  in  their  treatment  of  their 
slaves,  not  only  caring  for  their  general  pros¬ 
perity,  but  arranging  their  marriages,  and  as¬ 
sisting  their  religious  worship,  permitting  them 
to  accumulate  private  funds,  often  to  buy  their 
own  freedom.  The  Athenians  had  their  pub¬ 
licly  owned  slaves  as  well  as  privately  owned, 
the  state  often  owning  those  who  served  pub¬ 
lic  officials  or  who  worked  in  the  temples.  In 
warfare  the  slaves  were  used  as  armor-bearers, 
workmen,  galley-slaves,  cooks  and  sometimes 
as  archers  and  spearmen.  The  latter  for  spe¬ 
cially  meritorious  service  in  war  usually  earned 
their  freedom. 

There  were  laws  in  both  Greece  and  Rome 
for  the  protection  of  the  slave,  these  being 
gradually  developed  toward  the  humane  and 
liberal.  In  Athens  an  abused  slave  could  de¬ 
mand  to  be  sold,  and  he  could  not  be  killed  at 
the  whim  of  his  master,  even  if  he  slew  one  of 
the  master’s  family,  but  had  to  be  tried  by  a 
court.  Plato  condemned  slavery  altogether, 
but  Aristotle  and  other  ancient  savants  ap¬ 
proved  it,  believing  it  beneficial  and  necessary. 
In  the  time  of  Demosthenes,  that  orator  was 
moved  to  speak  of  the  general  good  treatment 
of  the  slaves,  and  to  urge  that  their  enemies 
would  laugh  if  they  knew  how  happy  was  the 
lot  of  a  Grecian  slave.  While  the  slaves  of 
Rome  did  gradually  improve  their  condition 
and  receive  better  treatment  as  the  centuries 
rolled  on,  yet  legal  measures  for  their  good 
treatment  went  much  slower  than  in  Greece. 
The  law  originally  gave  the  master  power  of 
life  and  death  over  the  slave;  he  was  denied 
the  right  to  marry.  A  slave  could  be  examined 
as  a  witness  only  by  the  torture,  because  it  was 
held  that  he  would  surely  lie  if  ^  not  tortured. 
In  Rome  many  slaves  were  chained  at  night, 
and  galley-slaves  were  nearly  always  chained 
to  their  work.  They  were  sometimes  driven 
under  the  lash  to  heavy  work,  as  in  the  mines 
and  fields.  In  the  later  history  of  Rome,  how¬ 
ever,  the  slaves  fared  better,  and  very  many 
were  placed  in  conditions  that  enabled  them  to 
earn  their  freedom.  Some  masters  sought  a 
safe  guardian  for  their  children  by  promising  a 
slave  liberty  when  they  were  grown.  Other 
masters  found  that  it  was  financially  profitable 
to  encourage  their  slaves  to  buy  their  freedom, 
since  they  became  industrious  and  earned  so 
much  that  by  the  time  their  fr.eedom  was  pur¬ 
chased  the  master  had  more  than  enough  money 
from  them  to  buy  another  and  probably 
younger  slave.  In  the  2d  century  the  Roman 
law  forbade  making  eunuchs  of  slaves,  stopped 
the  sale  of  children  into  slavery  and  forbade 
taking  an  insolvent  debtor  as  a  slave. 
Under  Hadrian  the  master’s  power  to  kill  his 
slave  was  revoked.  Later,  under  certain  con¬ 
ditions  the  law  allowed  a  slave  to  bring  an 
action  against  his  master.  Justinian  punished 
the  rape  of  a  slave  as  of  a  free  maiden,  but 
he  saw  no  reason  for  stopping  gladiatorial  com¬ 


bats  between  slaves  and  wild  beasts.  During 
the  centuries  following  the  fall  of  Rome  the 
slavery  system  of  Europe  gradually  merged 
into  serfdom.  See  United  States,  Slavery  in 
the. 

SLAVERY  IN  THE  UNITED  STATES. 

See  United  States,  Slavery  in  the. 

SLAVIC  LANGUAGES.  The  Slavic 
languages  form  a  separate  group  of  the  Indo- 
European  languages  and  are  more  nearly  re¬ 
lated  to  the  Lettish,  Lithuanian  and  Prussian, 
with  which  they  are  frequently  mentioned  as 
the  _  Balto-Slavic  languages.  Their  original 
habitat  before  the  period  of  migration  in  the 
4th  century  and  the  original  tongue  from  which 
they  have  sprung  are  still  a  subject  of  specu¬ 
lation.  The  origin  of  the  word  <(Slav®  which 
first  makes  its  appearance  among  Syrian  and 
Byzantine  writers  some  time  before  the  9th 
century  is  equally  undetermined.  It  certainly 
is  not  to  be  derived  from  slava,  <(fame^  nor 
from  slovo,  Svord,®  as  assumed  by  some  Slavic 
scholars,  but  must,  with  greater  probability,  be 
connected  with  the  Low  Latin  sclavus ^slave,® 
since  Spanish  Goths  and  Arabs  received  the 
great  bulk  of  their  slaves  and  eunuchs  from 
Russia,  and  ^eunuch®  is  in  Late  Greek  Kolo- 
bos,  asklabos. 

The  first  Slavic  tongue  to  be  fixed  by  writ¬ 
ing  was  the  one  adopted  in  the  9th  century  by 
the  proto-apostles  Cyril  and  Methodius,  of  the 
neighborhood  of  Saloniki,  in  their  missionary 
work  in  Pannonia  and  Moravia,  but  it  is  still 
an  unsettled  question  whether  this  original 
speech  was  Bulgarian  or  of  the  Moravian  vari¬ 
ety,  hence  the  multiplicity  of  names  for  it,  such 
as  <(01d  Bulgarian,  Old  Slovenian,  Pannonian.® 
From  the  fact  that  it  became  the  liturgical  lan¬ 
guage  _  for  all  those  Slavs  who  received  their 
Christianity  from  Constantinople  it  is  also 
called  <(Church  Slavic.®  It  contains  a  consider¬ 
able  _  number  of  Germanic  words  and  an  ex¬ 
ceedingly  large  number  of  Greek  words  in  its 
vocabulary,  especially  such  as  refer  to  religious 
matters.  In  grammatical  structure  it  is  more 
primitive  than  any  other  Slavic  language  pre¬ 
served  to  us,  for  it  has  an  aorist  in  the  verb  and 
a  dual  both  in  the  noun  and  the  verb,  and  the 
earliest  documents  which  have  come  down  to 
us  show  unmistakablv  the  presence  of  nasal 
sounds,  now  quite  lost  in  all  but  the  Polish  and 
an  occasional  Bulgarian  dialect.  On  account 
of  these  ancient  characteristics,  Church  Slavic 
is  put  at  the  basis  of  Slavic  philology,  but  it 
would  be  a  mistake  to  assume  that  this  Church 
Slavic  is  the  primitive  tongue  from  which  the 
other  Slavic  languages  are  derived.  (For  the 
further  history  of  Church  Slavic  see  Russian 
Language)  . 

The  Russian  literary  tongue  contains  a 
greater  proportion  of  Church  Slavic  elements 
than  any  other  related  language,  which  is  the 
result  of  the  important  part  the  Church  Slavic 
played  in  Russia  as  a  means  for  literary  expres¬ 
sion.  The  history  of  the  Russian  language  in 
modern  times_  is  treated  separately,  but  here 
must  be  mentioned  the  fate  of  the  Ruthenian 
or  Little  Russian,  especially  since  through 
the  separation  of  the  Ukraine  it  is  likely  to 
gain  new  importance.  It  is  a  distinct  group  of 
the  Russian  dialects,  which  in  the  18th  century 
received  literary  polish  under  Kotlyarevski, 
and  since  produced  the  great  poet  Shevchenko 
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and  the  storywriter  Kvitka-Ovsyanenko.  In 
the  19th  century  its  literary  activity  was  car¬ 
ried  away  from  the  Ukraine,  where  it  had  its 
origin,  to  Galicia,  where  at  the  universities  of 
Lemberg  and  Czernowitz  it  was  permitted  to 
develop  freely.  But  here  it  fell  under  German 
and  Polish  influence  and  almost  led  to  the  for¬ 
mation  of  a  separate  language,  inaccessible  to 
the  Ukranians,  who  drew  similarly  upon  the 
Russian  dictionary  for  its  new  formations. 
The  Ruthenian  papers  in  the  United  States, 
nearly  all  of  them  of  Ukranian  origin,  write  in 
a  curious  mixture  of  Great  and  Little  Russian. 
Now  the  formation  of  the  Ukraine  may 
change  the  aspect  of  the  literary  Ruthenian 
once  more.  The  modern  Bulgarian  is  phoneti¬ 
cally  very  close  to  the  Church  Slavic,  but 
grammatically  it  has  departed  from  it  more 
than  any  other  Slavic  language.  It  has  lost 
practically  all  declensional  forms  and  thus 
stands  to  the  others  in  very  much  the  same  re¬ 
lation  that  English  bears  to  the  other  Germanic 
tongues.  The  oldest  document  of  the  Bulga¬ 
rian  vernacular  does  not  go  beyond  the  14th 
century,  but  it  was  only  in  the  forties  of  last 
century  that  the  first  grammar  of  the  spoken 
tongue  was  written  down  by  an  American, 
Elias  Riggs,  after  which  it  was  used,  at  first 
almost  exclusively  by  American  missionaries,  in 
the  translation  of  textbooks.  Since  then  it 
has  fallen,  for  its  vocabulary  and  style,  under 
the  influence  of  the  Russian  literature. 

The  Serbo-Croatian  language  consists  of 
three  dialect  groups  which  are  distinguished  by 
the  word  used  for  ((what?>:>  which  is  respectively 
shto,  cha  and  kay.  The  first,  considered  to  be 
the  most  elegant,  is  found  in  Serbia,  Bosnia, 
Herzegovina  and  the  Litoral ;  the  second  is 
spoken  in  northern  Dalmatia,  on  the  islands,  in 
Sofia  and  the  adjoining  territory  of  Croatia; 
while  the  third  is  the  vernacular  of  north¬ 
western  Croatia.  The  Greek  Catholic  Serbians 
used  in  the  Middle  Ages  the  Church  Slavic  for 
literary  purposes,  but  this  Church  Slavic  was 
permeated  by  Serbian  exactly  as  it  was  Rus¬ 
sianized  in  Russia.  Only  at  the  end  of  the  15th 
century  was  the  spoken  dialect  of  Ragusa  and 
the  Litoral  used  for  literary  works,  and  under 
the  influence  of  the  Italian  it  reached  in  the 
16th  century  its  highest  development  and  that 
period  is  known  as  the  golden  age  of  Serbo- 
Croatian  literature.  In  the  16th  and  17th  cen¬ 
turies,  the  kay  dialect  of  Croatia  gained  pre¬ 
dominance.  The  literary  form  of  the  language 
remained  unsettled  until  the  thirties  of  the  19th 
century,  when  Gaj  put  the  shto  dialect  of  Ra¬ 
gusa  at  the  base  of  his  diction  and  called  it 
Illyric,  in  order  not  to  offend  any  one  by  the 
choice  of  a  local  name.  Meanwhile  the  Serbian, 
Vuk  Karadzich,  had  been  using  the  spoken 
Serbian  in  his  writings.  At  the  present  time  the 
Serbo-Croatian  is  divided  into  the  Croatian  of 
the  Roman  Catholics,  written  with  Latin  char¬ 
acters,  and  the  Serbian  of  the  Greek  Catholics, 
written  in  a  variety  of  the  Russian  alphabet. 
The  two  literary  norms  differ  in  a  number  of 
dialectic  varieties,  but  there  has  been  a  tendency 
to  bring  the  two  together,  at  least  the  Serbian 
schoolbooks  print  about  one-fourth  of  Croatian 
matter,  and  the  Croatians  give  a  similar  amount 
to  stories  of  Serbian  authors.  The  Slovenians 
of  Styria,  Carinthia,  Carniola  and  northern 
Istria,  nearly  all  of  them  Protestants,  have 


since  the  17th  century  used  their  variety  of  the 
Serbo-Croatian  as  a  separate  literary  language, 
and  developed  a  beautiful  literary  norm,  espe¬ 
cially  in  the  19th  century  under  the  poet 
Preshern,  out  of  a  dialect  of  southern  Carniola. 

Bohemia  began  to  use  the  spoken  language 
for  literary  purposes  as  early  as  the  12th  cen¬ 
tury,  and  in  the  14th  century  no  other  Slavic 
language  could  vie  with  it  in  wealth  of  expres¬ 
sion.  John  Hus  employed  it  in  his  theological 
discussions,  and  under  the  influence  of  the 
German  church  poetry  a  vast  number  of  hymns 
were  written  in  Bohemian,  especially  by  the 
Moravian  Brethern.  There  was  also  a  consid¬ 
erable  activity  in  the  poetry  of  the  romantic 
type,  in  which  it  also  followed  German  models. 
Beginning  with  the  17th  century  Bohemian  fell 
into  desuetude,  but,  this  time  again  under  the 
influence  of  German  romanticism,  Dobrovsky, 
the  father  of  Slavic  philology,  in  the  beginning 
of  the  19th  century  resuscitated  the  older 
language  of  the  Moravian  Brethren  and  since 
then  it  has  been  used  for  all  literary  purposes. 
Unfortunately  Bohemian  is  in  poetry  handi¬ 
capped  by  its  accentuation,  because,  no  matter 
how  long  a  word  may  be,  its  accent,  as  in  the 
unrelated  Hungarian,  is  always  on  the  first 
syllable,  whereas  in  Russian,  Bulgarian  and 
Serbian  it  is  mobile,  but  in  Serbian  there  are 
really  four  melodic  accents,  which  make  the 
language  very  harmonious  and  musical. 

In  the  19th  century  the  Bohemian  dialect 
of  the  Slovaks  in  northern  Hungary,  for  which 
it  is  claimed  that  it  is  a  transitional  language 
between  Bohemian  and  Serbian,  evolved  a  sep¬ 
arate  literature.  The  writer  was  fortunate  in 
procuring  in  1901  almost  a  complete  set  of  this 
rare  and  quaint  literature,  amounting  to  some¬ 
thing  like  1,800  numbers,  for  the  Harvard  Li¬ 
brary. 

Slovenian  and  Slovak  appeal  to  a  population 
of  _  less.  than  2,000,000  each,  which  makes 
their  existence  precarious.  There  is,  however, 
another  Slavic  language,  called  by  the  Germans 
Wendish,  and  in  philology  Serbo-Lusatian, 
spoken  in  Lusatia  by  but  a  few  hundred  thou¬ 
sand  people  and  yet  divided  into  two  distinct 
literatures  differing  somewhat  in  their  literary 
norms,  that  of  the  Catholics  of  upper  Lusatia 
and  of  the  Protestants  of  lower  Lusatia.  After 
the  Russian,  the  Polish  is  the  best-developed 
literary  language  of  the  Slavs.  It  made  its 
appearance  in  the  14th  century,  when  it  fell 
under  Bohemian  influence.  Like  the  Bohemian, 
and  unlike  the  other  Slavic  languages,  Polish 
appears  fixed  in  form  from  the  beginning.  In 
its  vocalism  it  resembles  French  on  account  of 
its  nasal  sounds,  and  Italian  on  account  of  its 
soft  consonantal  utterance.  Many  of  the  con¬ 
sonants  have  four  shades,  which  demand  the 
addition  of  two  diacritical  marks  and  the  use 
of  z  in  connection  with  the  Latin  alphabet  em¬ 
ployed  by  it.  The  accent  is  nearly  always  on  the 
penult,  as  in  Italian.  At  first  the  literary  form 
fell  under  the  influence  of  French  and  Italian 
humanism,  which  led  to  the  introduction  of  a 
very  large  Latin  vocabulary,  while  the  proximity 
to  Germany  led  to  the  popular  adoption  of  an 
exceedingly  large  number  of  German  words. 
Polish  literature  had  its  golden  age  in  the  17th 
century  but  it  is  only  in  the  19th  century  that 
it  developed  a  rich  literature,  especially  in 
poetry,  that  is  comparable  with  those  of  the 
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other  nations  of  Europe.  The  closely  allied 
Kashubian,  Slovinzian  and  Polabian  languages 
of  East  Prussia  and  Pomerania  have  been 
studied  philologically,  but  they  have  not  risen 
to  literary  forms.  See  articles  on  the 
languages  of  this  group  —  Polish,  Russian,  etc. 

Bibliography. —  The  leading  philological 
periodical  for  the  study  of  the  Slavic  languages 
in  general  is  J agio’s  Archiv  fur  slavische  Philol- 
ogie,  and  of  late  the  whole  subject  of  Slavic 
philology  has  been  treated  in  the  still  unfinished 
work  on  Slavic  philology  by  Jagic  in  the  Rus¬ 
sian  language.  The  Comparative  Dictionary 
of  the  Slavic  Languages )  by  Miklosich  is  not 
satisfactory,  and  his  large  Comparative 
Grammar >  is  now  superseded  by  Vondrak’s 
work.  For  the  study  of  Church  Slavic  we  fall 
back  on  Leskien  and  Vondrak,  but  the  historical 
evolution  of  Church  Slavic  still  needs  an  in¬ 
vestigation.  A  large  number  of  Russian  mono¬ 
graphs  deals  with  various  aspects  <of  the  Rus¬ 
sian  dialects.  The  best  dictionaries  are  those  of 
the  Academy,  barely  begun,  and  Dal’s  great 
( Dialect  Dictionary.  >  The  White  Russian  has 
been  studied  by  Karski,  and  we  have  for  it  a 
good  dictionary  by  Nosovich.  The  Little  Rus¬ 
sian  has  been  similarly  studied  by  Potebnya 
and  Ogonovski,  and  a  large  number  of  other 
authors.  The  Bulgarian  dialects  have  been 
lavishly  investigated  in  a  government  publica¬ 
tion  of  bulky  proportions,  especially  by 
Miletich  and  Tsonev,  and  the  Serbo-Croatian 
language  has  since  the  days  of  the  founder  of 
the  science,  yuk  Karadzic,  been  elaborately 
treated  by  native  and  foreign  scnolars,  and  of 
late  a  Croatian  dictionary  on  a  truly  grand 
scale  has  been  published  by  Broz-Ivekovic. .  The 
most  accessible  dictionary  for  foreigners  is  the 
( Croatian-German  and  German-Croatian  Dic¬ 
tionary*  by  Filipovic.  Similar  studies  exist  for 
the  Slovenian  and  Janezic’s  ( Slovenian-German 
and  German-Slovenian  Dictionary*  will  be  found 
very  useful  for  the  student.  Bohemian  was 
early  treated  by  Dobrovsky.  Since  then  there 
has  appeared  the  excellent  historical  grammar 
by  Gebauer  and  his  unfortunately  unfinished 
(01d-Bohemian  Dictionary.*  The  most  useful 
dictionary  for  the  foreigner  is  Jungmann’s. 
The  Slovak  has  not  yet  enjoyed  a  careful  study, 
but  the  Lower  Lusatian  has  both  an  excellent 
grammar  and  dictionary  by  Mucke,  while  both 
dialects  are  accessible  in  the  similar  works  by 
Pfuhl.  Even  the  Kashubian,  Slovinzian  and 
Polabian  have  found  careful  investigators  in 
Lorentz,  Schleicher,  Mucke,  Mikkola  and 
others.  A  monumental  ( Polish-German  Dic¬ 
tionary^  by  Linde,  appeared  m  the  beginning 
of  the  19th  century  before  Grimm  had  planned 
his  German  Dictionary.  Within  the  last  few 
years  a  still  larger  dictionary  of  the  literary 
language  and  a  great  dialect  dictionary  has 
been  published  by  the  Cracow  Academy  of 
Sciences.  The  best  historical  grammar  is  that 
by  Krynski. 

Leo  Wiener, 

Professor  of  Slavic  Languages  and  Literatures, 
Harvard  University. 

SLAVIC  MYTHOLOGY.  Of  Slavic 
mythology  we  cannot  obtain  a  distinct  picture, 
owing  to  very  defective  traditions  among  the 
peoples  of  Slav  race  and  perhaps  still  more  be¬ 
cause  of  a  great  scarcity  of  records.  The  early 
history  of  this  whole  race  is,  in  fact,  shrouded 


in  darkness,  and  we  do  not  even  definitely  know 
the  time  of  the  first  arrival  of  Slavic  tribes  in 
Europe.  We  do  know,  it  is  true,  that  some  of 
them  were  heard  of  as  early  as  the  1st  or  2d 
century  of  the  Christian  era,  but  of  their  man¬ 
ners  and  customs,  their  vernacular  and,  above 
all,  their  creed  and  worship  we  know  next  to 
nothing  at  that  early  time.  In  some  regions  of 
Europe  they  appear  to  have  preceded  the 
Teutons  and  to  have  taken  possession  of  the 
land,  while  in  others  they  followed  Teutonic 
tribes,  such  as  the  Marcomanni  in  what  is  now 
Bohemia,  the  Vandals  on  the  Baltic,  the  Goths 
and  Gepidae  after  these  had  started  off  on  their 
conquering  migrations  toward  the  West  andi 
South  which  were  at  last  to  end  in  the  destruc¬ 
tion  of  the  Roman  Empire.  So  far  as  indica¬ 
tions  go,  the  bulk  of  the  progenitors  of  the 
Slavic  populations  of  to-day  seem  to  have 
reached  and  in  a  manner  settled  on  European 
soil  by  the  5th  and  6th  centuries  of  our  era. 
But  in  their  shifting  occupation  of  districts  and 
lands,  but  vague  recollections  of  the  mythology 
of  their  race  have  remained.  Of  the  Southern 
Slavs  (Serbians,  Bulgarians,  Croatians),  the 
Poles  and  the  Czechs  we  do  not  even  possess 
the  names  of  their  early  gods.  Generally 
speaking,  the  Slavic  creed  consisted  in  a  wor¬ 
ship  of  the  forces  of  nature.  We  find  dim 
reminiscences  of  a  (<heaven-god,**  Svarog  (the 
Vedic  Varuna),  who  apparently  was  acknowl¬ 
edged  more  or  less  by  all  Slavs.  We  encounter 
in  the  scant  records  a  solar  deity,  Dazhbog,  paid 
honors  to  by  other  tribes  under  the  name  of 
Khors.  Fire  was  worshipped  as  Ogon  (Vedic 
Agni)  and  the  wind-god  as  Stribog.  With  the 
Northeastern  Slavs  the  chief  deity  was  Perun, 
the  god  of  thunder  and  lightning,  the  Vedic 
Parjayna,  the  Teutonic  Donar  or  Thor.  The 
Western  Slavs  again  along  the  Baltic  coast, 
such  as  the  Obotriti,  the  Vinds  or  Wends,  etc., 
paid  homage  to  a  god  Radegast  or  Radegost, 
also  named  Sviatovit  or  Svantevit,  the  three¬ 
headed  and  trebly-gifted  god  Triglaff,  of  whose 
images  and  devotional  service  detailed  descrip¬ 
tions  have  been  given  by  ancient  writers.  These 
Western  Slavs,  too,  had  temples  and  sacrificial 
altars^  as  well  as  priests,  but  this  does  not  seem 
to  have  been  the  case  with  the  Slavs  of  the 
East.  Of  inferior  gods,  on  the  other  hand,  or 
semi-divine  beings  there  still  linger  memories 
among  all  Slavs,  such  as  of  the  Rusalkas  and 
Vilas  (Volos,  Veles),  wood  nymphs  and  spirits 
haunting  the  forests,  springs,  pastures  and  lakes, 
of  Kupalo  and  Garilo,  fertilizers  of  the  earth, 
representatives  of  the  summer  sun.  The  West¬ 
ern  Slavs  first  accepted  Christianity  through 
the  Greek  monks  Cyril  and  Methodius.  Some 
writers  tell  of  a  species  of  dualism,  of  a  cease¬ 
less  struggle  between  darkness  and  light,  in 
which  the  Slavs  put  faith.  But  this  legend 
seems  to  have  been  more  owing  to  Christian 
influences.  Of  the  <(white**  and  ((black**  god, 
Bjelbog  and  Czernebog,  said  to  have  been 
believed  in  by  the  Slavs  inhabiting  the  tract 
between  Oder  and  Elbe,  we  know  nothing  re¬ 
liable.  But  that  nearly  all  Slavs  put  faith  in 
the  field  and  house  spirits,  including  also  the 
Royeniczas  and  Soyeniczas  (goddesses  of  birth 
and  fate),  the  Domowyje  and  Leshiye,  the 
Babayaga  of  the  Russian,  is  attested  sufficiently. 

Bibliography. —  Afanasieff,  A.  P.,  (Poet. 
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Naturansch.  der  Slawen)  (3  vols.,  Moscow 
1865-69)  ;  Jagich,  W.,  (Archiv  fiir  slaw.  Philol- 
ogie)  (Vol.  IV,  Vienna)  ;  Hanusz,  V.,  (Die 
Wissenschaft  des  slav.  Mythus)  (Lemberg 
1842)  ;  Krek,  X.  F.,  (Einleitung  in  die  slavische 
LiteraturgeschP  (2d  ed.,  Graz  1887)  ;  Palacky, 
F.,  (Geschichte  von  Bohmen)  (3d  ed.,  5  vols., 
Prague  1876-78). 

Wolf  von  Schierbrand, 

Formerly  Secretary  to  American  Minister  at 
Teheran ,  Persia. 

SLAVONIA,  a  former  territory  of  Aus¬ 
tria-Hungary  which,  with  Croatia,  constituted 
the  provinces  of  Croatia  and  Slavonia,  forming 
part  of  the  possessions  of  the  Hungarian  crown. 
It  is  bounded  on  the  northeast  by  Hungary,  on 
the  south  by  Bosnia  and  part  of  Serbia  and  on 
the  west  by  Croatia  and  has  an  area  of  3,640 
square  miles,  exclusive  of  that  portion  of  the 
military  frontier  lying  between  Slavonia  and 
Croatia,  which  may  be  regarded  as  falling  within 
its  limits.  A  branch  of  the  Carniolan  Alps,  enter¬ 
ing  Slavonia  from  Croatia  on  the  west, 
traverses  it  throughout  its  whole  length,  form¬ 
ing  the  watershed  between  the  Drave  on  the 
north  and  the  Save  to  the  south.  The  forests 
are  very  rich  and  cover  the  upper  mountain 
sides  on  whose  lower  slopes  cultivation  is 
actively  carried  on.  The  valleys  are  extremely 
fertile ;  but  there  are  large  swamps  created  by 
the  frequent  inundations  of  the^river,  rendering 
the  climate  in  parts  extremely  unhealthy.  Agri¬ 
culture  is  the  most  important  occupation,  the 
principal  products  being  grain,  fruit,  flax,  hemp 
and  wine,  and  the  leading  exports,  grain,  wine, 
fruit,  cattle,  lumber  and  the  celebrated  Slivovitz 
brandy,  distilled  from  plums.  The  inhabitants 
are  chiefly  Serbs  and  profess  for  the  greater 
part  the  Roman  Catholic  and  the  Greek  Ortho¬ 
dox  faith.  The  chief  town  is  Eszek.  With 
Croatia  it  had  a  national  Landtag  or  Diet  and 
sent  representatives  to  the  Hungarian  Parlia¬ 
ment.  The  population  <of  Croatia  and  Slavonia 
is  about  2,600,000. 

As  part  of  Illyricum,  Slavonia  was  acquired 
by  the  Romans  in  the  reign  of  Augustus  and  was 
incorporated  with  the  province  of  Pannonia. 
From  the  Byzantines  it  was  wrested  in  the  5th 
and  6th  centuries  by  the  invading  Slavic*tribes, 
from  which  time  dates  its  close  union  with  the 
country  to  the  west  which  came  to  be  known  as 
Croatia.  The  united  state  was  ruled  by  princes 
of  the  Hungarian  royal  house  till  the  early  part 
of  the  16th  century,  when  Slavonia  was  overrun 
by  the  Turks.  They  were  driven  out  at  the  end 
of  the  following  century  and  the  territory  was 
organized  on  a  military  basis  for  the  defense 
of  the  Austrian  frontier.  Part  of  Slavonia  was 
placed  under  civil  administration  in  1745,  but  the 
military  frontier  was  not  done  away  with  until 
1873.  The  two  provinces  had  autonomy  for 
home  affairs,  public  instruction  and  justice. 
At  the  Jugoslav  Convention  held  in  Geneva  in 
November  1918  a  national  government  repre¬ 
senting  all  Jugoslav  provinces  was  constituted 
and  Slavonia  became  a  part  of  the  new  state. 
See  Jugoslavia;  Austria-Hungary;  Croatia- 
Slavonia. 

SLAVONIC  ENOCH.  See  Enoch,  Books 

OF. 

SLAVS,  slavz,  the  general  designation  for 
a  group  of  peoples  inhabiting  eastern  and  cen¬ 


tral  Europe  and  forming  one  of  the  most  im¬ 
portant  branches  of  the  Indo-European  ‘family 
of  nations.  The  name  is  derived  from  the  native 
term  Slovenia,  the  origin  of  which  is  obscure, 
some  connecting  is  with  slovo ,  word,  speech, 
and  others  with  slava,  glory.  In  support  of 
the  former  etymology  is  the  fact  that  the  Slavic 
term  for  foreigner  is  nientsy,  dumb,  marking 
the  differentiation  between  those  whose  speech 
was  intelligible  to  the  Slav  ear,  that  is,  the 
Slavs  themselves,  and  those  who  made  use  of  an 
incomprehensible  tongue.  The  connection  be¬ 
tween  Slav  and  slave,  though  supported  by  the 
analogy  of  servus  and  Serb,  is  nevertheless 
merely  fanciful.  The  Slavic  group  comprises 
the  following  nationalities :  Russians  (includ¬ 
ing  the  Great  Russians,  the  Little  Russians, 
or  Ruthenians,  and  the  White  Russians),  Bul¬ 
garians,  Serbo-Croatians,  Slovenians,  Czechs 
(comprising  the  Bohemians,  the  Moravians  and 
the  Slovaks),  Wends  or  Sorbs  (consisting  of  the 
inhabitants  of  Upper  and  Lower  Lusatia,  and 
Poles  with  the  allied  Kashubes).  The  Polabians, 
a  Slavic  people  formerly  living  on  the  Elbe, 
have  been  extinct  since  the  middle  of  the  18th 
century.  The  early  history  of  the  Slavs  is 
veiled  in  obscurity,  and  only  an  approximate 
idea  as  to  their  original  home  is  to  be  obtained. 
In  Pliny  and  Tacitus  the  name  Venedae  (whence 
the  modern  Wenden)  appears  as  the  designation 
of  a  group  of  non-Germanic  tribes  living  to  the 
northeast  of  the  Carpathian  Mountains  and  ex¬ 
tending  to  the  shores  of  the  Baltic  and  the 
lake  country  of  the  Finns.  Ptolemy  in  the  2d 
century  of  our  era  gives  a  description  of  the 
peoples  residing  between  the  Vistula  and  the 
Don  which  would  undoubtedly  tend  to  connect 
a  part  at  least  of  these  tribes  with  the  Slav 
family.  Roughly  the  home  of  the  Slavs  in  the 
first  centuries  of  the  Christian  era  may  be 
given  as  extending  from  the  Vistula  and  the 
Carpathians  northeastward  to  the  headwaters  of 
the  Volga  and  along  that  stream  to  its  junction 
with  the  Oka,  and  southeastward  to  the  Bug 
and  Dnieper,  comprising  thus  the  southwestern 
third  of  the  present  Russia.  South  and  south¬ 
east  <of  the  Baltic,  however,  were  the  Lithau- 
nians,  a  non-Slavic  people,  though  nearest  to  the 
Slavs  of  all  Indo-European  stocks.  In  the  6th 
century  Procopius  and  Jardanes  speak  of  two 
great  Slavic  nations,  ‘She  Sclaveni  and  the  Antes, 
as  established  on  the  left  bank  of  the  Danube 
and  to  the  north.  From  this  it  would  seem  that 
in  the  3d  or  4th  century  the  Slav  peoples  be¬ 
gan  to  migrate  from  their  homes  southward, 
and  westward,  under  pressure  probably  of  the 
Baltic  tribes  to  the  north.  In  the  5th  century 
they  took  possession  of  the  country  between  the 
Vistula  and  the  Elbe,  left  unoccupied  by  the 
southward  migration  of  the  Germanic  Burgun¬ 
dians,  Goths,  Suevi,  etc.  Slav  tribes  entered 
Bohemia  and  Moravia  about  the  same  time, 
while  others  advanced  from  beyond  the  Car¬ 
pathians  and  made  themselves  masters  of 
western  Hungary,  whence  they  passed  into 
Styria,  Carinthia  and  Carniola.  At  the  begin¬ 
ning  of  the  7th  century  the  Slavs  on  the  Danube 
crossed  into  Mcesia  and  overran  Thracia  and 
Macedonia.  At  the  same  time  Serbs  and 
Croats  made  their  homes  in  the  ancient  Illyri¬ 
cum  and  Dalmatia.  A  second  great  wave  of. 
Slav  migration,  starting  from  the  original  home 
north  of  the  Carpathians,  spread  east  and  north, 
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pushing  the  Finns  before  them.  Under  Scandi¬ 
navian  rulers  these  tribes  became  the  nucleus  of 
the  Russian  nation.  Of  this  wide  area  of  con¬ 
quest  they  have  lost  in  the  process  of  time  the 
regions  of  the  Oder  and  the  Elbe,  Upper 
Austria  and  part  of  Carinthia  and  Styria,  of 
all  of  which  they  were  deprived  by  the  Ger¬ 
mans;  large  parts  of  Transylvania  and  Hungary 
which  fell  to  Rumanians  and  Magyars ;  and 
parts  of  the  regions  south  of  the  Danube  which 
later  passed  to  the  Greeks  and  the  Turks. 

The  ancient  Slavs  were  almost  exclusively 
an  agricultural  people,  averse  to  all  war,  and 
living  in  complete  tribal  independence  under  a 
fully  developed  patriarchal  system  which  at  a 
later  time  became  blended  with  a  communal 
form  of  government.  They  were  the  latest  of 
all  the  European  peoples  to  enter  the  sphere  of 
modern  civilization,  their  religion  and  their 
literature  being,  as  compared  with  the  other 
nations,  of  recent  date.  The  eastern  branch  of 
the  Slavs  received  its  civilization  and  religion 
from  Byzantium,  the  western  Slavs  from  Rome. 
Christianity  made  rapid  headway  among  them 
in  spite  of  the  fact  that  they  seem  to  have  pos¬ 
sessed  a  well  developed  nature-cult  about  which, 
however,  we  possess  no  definite  information. 
Our  materials  are  limited  to  the  names  of  vari¬ 
ous  deities  worshipped  among  the  northern 
Slavs,  while  as  to  the  mythology  of  the  southern 
branches  of  the  race  even  such  data  is  wanting. 
Among  the  gods  of  the  Russian  Slavs  were 
Pernu,  identified  by  some  with  Thor,  the  north¬ 
ern  god  of  Thunder,  Dazbig  (the  day  god), 
Wolos,  Stribog  and  others.  Svintovint  or 
Sviatovit  was  the  great  god  of  the  Baltic  Slavs 
(Riigen),  and  some  who  maintain  that  along 
with  their  idol-worship  the  Slavs  possessed  a 
belief  in  a  supreme  God  would  assign  to 
Svintovint  that  role.  Grimm  erects  Svintovint, 
Pernu  and  a  god  named  Radegast  into  a  trinity 
with  functions  corresponding  to  the  classic 
Jupiter,  Vulcan  and  Mercury  respectively. 
Other  deities  worshipped  by  the  Slavs  were 
Prava,  the  god  of  justice;  Rugevit,  of  war; 
Triglaw;  Lado  and  Lada,  divinities  of  order 
and  love;  Dievana  (Diana),  goddess  of  the 
woods,  and  Prija,  the  Scandinavian  Freya. 
Among  the  Silesian  Slavs  the  principles  of  light 
and  darkness  were  typified  by  the  Bielobog  and 
the  Chornobog,  the  white  god  and  the  black 
god.  The  mythology  of  the  Slavs  was  rich  in 
deities  of  a  lower  order,  in  nymphs,  naiads  and 
mountain  sprites,  in  goddesses  of  birth  and  fate, 
divinities  of  the  hearth  and  the  field,  in  evil 
demons  and  vampires.  The  forms  of  the  Sla¬ 
vonic  deities  recall  to  mind  those  of  India. 
Svintovint  was  represented  as  four-headed, 
Pernu  as  four-faced,  etc.  There  is  some  testi¬ 
mony  to  a  belief  entertained  by  some  of  the 
Slavs  in  the  immortality  of  the  soul  and  a  resur¬ 
rection  beyond  the  grave.  Their  principal  cele¬ 
brations  were  the  kobiada,  a  feast  held  at  the 
beginning  of  the  year,  when  an  interchange  of 
presents  was  customary;  the  kupalo,  a  feast 
that  took  place  in  honor  of  the  sun  at  the  time 
of  the  summer  solstice;  and  the  trizna,  cele¬ 
brated  in  honor  of  the  dead.  The  functions  of 
priest  and  ruler  were  combined  in  the  same 
person. 

From  available  data  it  is  quite  a  hopeless 
task  to  fix,  with  any  degree  of  certainty,  the 
number  of  Slavs  in  Europe.  Official  statistics 
—  where  issued  —  are  not  always  reliable,  and 


independent  authorities  differ  widely,  even  on 
the  question  of  how  many  Slav  languages  there 
are.  It  was  not  until  the  first  quarter  of  the  19th 
century  that  any  serious  attempt  was  made  to 
estimate  the  Slav  populations.  Schaffarik  in 
1826  arrived  at  a  total  of  55,270,000;  in  1842  he 
made  it  78,000,000;  basing  his  calculations  on 
these  figures  and  those  of  the  Russian  his¬ 
torian  Pypine,  Prof.  Louis  Leger  of  the  Insti- 
tut  de  France  struck  a  total  of  79,550,000  in 
1868.  Zarianko’s  Russian  geography  (1891) 
gave  a  total  of  101,724,000,  while  Schrader’s 
atlas  showed  only  97,000,000.  M.  Niederle.  a 
Bohemian  authority,  estimated  139,000,000  in 
1900,  and  reduced  it  to  138,500,000  in  1905.  In 
1907  a  distinguished  Russian  scholar,  M. 
Florinsky,  arrived  at  147,146,000  and  calculated 
that,  the  annual  birthrate  of  the  Slav  race  be¬ 
ing  1.7  per  cent,  it  would  increase  by  2,500,000 
per  year  and  would  in  consequence  number 
186,000,000  in  1915  and  200,000,000  in  1920. 
Taking  such  figures  as  are  available,  according 
—  in  each  case  —  to  the  last  census,  we  find  the 
Slav  population  of  Russia  given  as  92,089,733; 
Austria,  16,959,095;  Hungary,  5,380,190;  Serbia 
(subjects  only)  2,890,602;  Bulgaria,  3,  203,  810; 
Montenegro  about  500,000 :  a  grand  total  of 
121,023,430.  Most  of  these  statistics,  however, 
were  compiled  in  1910  and  do  not  include  the 
German  Poles  nor  the  other  Slavs  residing  in 
Germany,  Rumania,  Turkey,  Great  Britain,  etc. 
Only  one  census  has  been  taken  in  Russia  —  in 
1897.  During  1913  and  1914  there  were  1,079,- 
677  emigrants  to  the  United  States  from  coun¬ 
tries  in  Europe  having  predominant  Slav  popu¬ 
lations,  mainly  Russia  and  Austria-Hungary, 
while  between  1911  and  1915  Canada  received 
144,792  from  those  countries,  and  numbers  also 
went  to  South  America  In  the  United  States 
alone  there  are  nearly  4,000,000  Poles,  over 
2,000,000  Czechs  and  Slovaks,  and  some  2,000,- 
000  Jugo  or  Southern  Slavs,  besides  Russians, 
Serbs,  etc.  The  European  War  and  the  Balkan 
wars  of  1912-13  exacted  a  heavy  toll  of  Slay 
blood.  The  great  losses  of  Russia  on  the  bat¬ 
tlefields  and  in  the  anarchy  following  the 
revolution;  the  casualties  among  the  Slavs  of 
the  ill-fated  Austro-Hungarian  armies ;  and  the 
practical  extermination  of  Serbia,  besides  Bul¬ 
garian  and  Montenegrin  losses,  must  inevitably 
exert  a  seriously  weakening  influence  upon  the 
Slav  race  and  disturb  the  value  of  statistics. 
These  factors  should  be  borne  in  mind  with 
regard  to  the  following  table,  collected  in  1918: 


Russians .  100, 000 , 000 

Little  Russians .  30 , 000 , 000 

Poles .  20,000,000 

Czechs  and  Slovaks .  10,000, 000 

Slovenes .  1 , 300 , 000 

Croats .  2,500,000 

Serbs . 4,000,000 

Bulgars .  4,500,000 


Total .  172,300,000 


Languages. —  The  Slavic  tongues  have  been 
the  subject  of  much  controversy  and  varied 
classification.  On  this  point,  as  on  that  of  vital 
statistics,  several  authorities  —  themselves 
Slavs  —  differ.  Josef  Dobrovsky,  a  learned 
Czech  (d.  1829),  counted  nine  living  languages 
and  as  many  Slav  nations  in  1822;  Schaffarik 
in  1842  found  six  languages  and  13  dialects; 
Sreznevsky  in  1843  discovered  nine  and 
Schleicher  in  1865  counted  eight.  Jagitch  made 
it  eight  in  1898,  while  Miklositch  and  Florinsky 
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(the  latter  in  1907)  came  back  to  nine.  Ac¬ 
cording  to  more  recent  research,  however,  con¬ 
sidering  the  numerous  separatist  tendencies, 
the  number  of  Slavic  languages  has  been  raised 
from  11  to  14,  without  reckoning  those  which 
are  extinct.  According  to  Niederle  there  are 
(1)  the  Russian  group,  regarded  as  two  na¬ 
tions,  the  Great  Russians  and  the  Little  Rus¬ 
sians,  the  latter  including  the  southern  Rus¬ 
sians,  Ukrainians  and  Ruthenes ;  (2)  the  Polish 
group;  (3)  the  Lusatian-Serb  group,  divided 
into  High  and  Low  Lusatian;  (4)  the  Czech 
group  in  Bohemia  and  Moravia,  from  which  the 
Slovaks  of  Hungary  are  more  or  less  divided 
''according  to  political  views;  (5)  the  Slovene 
group,  without  separatist  tendencies;  (6)  the 
Serbo-Croatic  group,  representing  Serbs  and 
Croats;  and  (7)  the  solid  Bulgarian  group, 
homogeneous  except  for  the  Macedonian  Slavs, 
of  which  some  lean  to  the  Bulgarians,  some  to 
the  Serbs,  and  others  who,  until  1913,  claimed  a 
separate  or  Macedonian  nationality.  Another 
method  of  grouping  is  as  follows:  (1)  Bul¬ 
garian;  (2)  Serbo-Croatic;  (3)  Slovenian  (2 
and  3  sometimes  being  given  as  one  group)  ; 
(4)  Russian,  including  Great  Russian,  Little 
Russian  and  White  Russian;  (5)  Czechish  with 
the  closely  related  Slovak;  (6)  Sorb  or  Wen- 
dish;  and  (7)  Polish,  Bulgarian,  Serbo-Croatian 
and  Russian  have  sometimes  been  classified  into 
a  Southeastern  Slav  group  as  against  a  West¬ 
ern  group  consisting  of  all  the  others.  To  the 
latter  group  should  be  added  the  extinct  Pola- 
bian.  The  oldest  of  the  Slavic  tongues  is  the 
old  Church  Slavic  or  Old  Bulgarian,  which  is 
still  the  ritual  language  of  the  Greek  Orthodox 
Church  in  Russia,  Bulgaria  and  Serbia.  The 
Slavic  languages  are  marked  by  a  richness  of 
vowel  sounds  and  sibilants  and  a  high  degree 
of  inflection,  which  in  the  noun  possesses  seven 
cases,  and  in  the  verb,  in  spite  of  a  restricted 
number  of  tenses,  a  large  number  of  modal 
and  effective  auxiliaries  rendering  possible  the 
finest  distinctions  of  meaning.  The  so-called 
Cyrillic  alphabet  is  used  in  the  Russian,  Bul¬ 
garian  and  Serbian,  but  the  Old  Church  Slavic 
makes  use  also  of  the  Glagolitic  alphabet 
(q.v.).  The  Polish,  Croatian,  Czech,  Slovenian 
and  Sorb  employ  the  Roman  characters. 

Slavic  Music.—  Sentiment,  which  forms  so 
prominent  a  trait  in  the  Slav  character,  renders 
the  members  of  that  race  peculiarly  subject  to 
the  influence  of  music.  In  Russia  the  origins 
are  found  in  the  folk-songs  which  were  greatly 
-  influenced  by  the  music  of  the  Church.  In  the 
17th  century  western  influences  entered  the 
country  and  especially  the  Italian,  which  lasted 
well  into  the  19th  century,  when  we  have  the 
use  of  a  national  school  with  the  appearance  of 
Glinka  (q.v.).  The  prevailing  characteristic  of 
Russian  music,  whether  classic  or  popular,  is 
an  all  pervading  tone  of  melancholy  which  has 
found  its  fullest  expression,  perhaps,  in  the 
works  of  Tschaikowsky.  Polish  music,  in  many 
respects  resembling  the  Russian,  differs  from 
the  latter  in  a  greater  vivacity  of  movement 
and  spirit.  The  Bohemian  is  the  third  impor¬ 
tant  national  school  of  Slavic  music  and  one 
which  in  recent  years  has  surpassed  the  Polish 
in  productivity  and  held  its  own  with  the  Rus¬ 
sian.  For  the  leading  names  in  Russian  music 
see  in  addition  to  those  already  mentioned, 
Dargomyzshky ;  Balakirev;  Borodin;  Rim¬ 


sky-Korsokoff ;  Rubinstein;  Arenski;  Ta- 
neyeff.  For  Poland  see  Chopin  ;  Moszkow- 
ski;  Paderewski.  For  Bohemia  see  Smetana; 
Dvorak. 

Panslavism. —  This  name  was  originally 
given  to  the  agitation  carried  on  by  a  great 
party  in  Russia  with  the  object  of  uniting  the 
Slav  peoples  of  Europe  under  Russian  rule  or 
influence.  The  movement  originated  about 
1830,  when  the  Polish  revolution  aroused  Slavic 
national  consciousness;  it  received  increased 
strength  from  the  second  Polish  revolt  in  1863. 
Congresses*  of  Slav  representatives  from  the 
different  European  countries  were  held  at 
Prague  in  1848  and  Moscow  in  1867.  Outside 
of  Russia  the  ideals  of  Panslavism  were  favor¬ 
ably  received  by  the  Slavs  in  Bohemia,  Silesia 
and  Croatia-Slavonia,  where  the  members  of 
that  race  felt  their  national  existence  threatened 
by  the  repressive  policy  of  the  government, 
Austrian,  Hungarian  or  German  as  the  case 
might  be.  Panslavism  was  largely  responsible 
for  the  outbreak  of  the  Russo-Turkish  War  of 
1877-78,  when  Russia  entered  the  lists  as  the 
champion  of  the  Balkan  Slavs  who  suffered 
under  the  tyranny  of  Turkish  rule.  Russia 
defeated  the  Turks  with  the  assistance  of  Ru¬ 
mania  (non-Slav)  ;  Bulgaria,  Serbia  and  Mon¬ 
tenegro,  Slav  nations.  Though  the  Berlin 
Congress  demolished  the  Treaty  of  San  Ste- 
fano,  the  four  nations  were  made  practically 
independent  of  Turkey,  and  Russia  became  the 
recognized  protector  of  the  Balkan  Slavs.  It 
must  be  added,  however,  that  this  <(big  broth¬ 
erly®  policy  was  not  unconnected  with  the  old 
Russian  ideal  of  paving  the  road  to  Constanti¬ 
nople.  Moreover,  this  Balkan  policy  of  Russia 
ran  counter  to  the  interests  of  the  Austro-Hun¬ 
garian  monarchy,  also  a  great  Slav  power. 
This  antagonism  rendered  impossible  any  rap¬ 
prochement  between  Russia  and  Germany,  the 
latter  being  Austria’s  ally.  In  this  may  be 
recognized  the  seeds  of  the  European  War. 
Nothing  short  of  an  absolute  renunciation  by 
Russia  of  her  Panslav  policy  in  the  Balkans 
could  remove  the  possibility  of  an  ultimate  rup¬ 
ture  with  Austria.  In  course  of  time,  Pan¬ 
slavism  broke  out  in  a  direction  that  was  per¬ 
haps  not  anticipated  by  Russia.  As  the  Balkan 
states  grew  stronger  under  the  stimulus  of 
national  consciousness,  fostered  by  the  crea¬ 
tion  of  national  armies  and  more  or  less  demo¬ 
cratic  institutions,  they  gradually  realized  their 
ability  to  shape  their  own  destinies.  While 
fully  willing  to  accept  all  the  advantages  which 
the  protection  of  Russia  offered,  they  were  not 
prepared  to  fall  under  Russian  dominion. 
Stambuloff,  in  Bulgaria,  pursued  a  strong  anti- 
Russian  policy,  and  the  Serbs  cast  longing  eyes 
upon  the  vision  of  an  independent  Greater 
Serbia  including  the  Austrian  provinces  of 
Bosnia-Herzegovina  and  their  nationals  in 
Macedonia  —  then  still  Turkish  territory.  Not 
improbably,  they  also  counted  on  the  inclusion 
of  Croatia,  Slavonia  and  the  Dalmatian  coast 
line  after  the  long-prophesied  break-up  of  the 
Austro-Hungarian  empire.  Bulgaria  likewise 
had  designs  on  Macedonia;  Bohemia  clamored 
for  her  ancient  rights  as  a  kingdom,  and  the 
Poles  sought  the  restoration  of  their  country, 
partitioned  between  Russia^  Germany  and  Aus¬ 
tria —  an  ambition  at  all  times  rigorously  sup¬ 
pressed  by  those  three  powers.  Russia  stood  to 
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lose  comparatively  little  by  an  all-round  fulfil¬ 
ment  of  these  national  aspirations;  to  Austria- 
Hungary  it  meant  a  dissolution  of  the  mon¬ 
archy.  Hence  the  general  principle  may  be 
accepted  that  Austro-Russian  rivalry,  plus  the 
conflicting  aims  of  Austria  and  Serbia,  pro¬ 
vided  fully  one-half  of  the  direct  causes  of  the 
European  War,  and  that  Germany  contributed 
the  other  moiety  by  utilizing  this  antagonism 
to  further  her  own  ambitions.  The  situation 
was  thus  summarized  by  President  Wilson  on 
14  June  1917 :  <(The  war  was  begun  by  the  mili¬ 
tary  masters  of  Germany,  who  proved  to  be 
also  the  masters  of  Austria-Hungary.  .  .  . 

The  demands  made  by  Austria  upon  Serbia 
were  a  mere  single  step  in  a  plan  which  com¬ 
passed  Europe  and  Asia.  ...  It  contem¬ 
plated  binding  together  .  .  .  Czechs,  Mag¬ 
yars,  Croats,  Serbs,  Rumanians  .  .  .  Bo¬ 
hemia  .  .  .  the  stout  little  commonwealths 

of  the  Balkans.  .  .  .  These  people  do  not 
wish  to  be  united.  .  .  .  They  ardently  de¬ 
sired  to  direct  their  own  affairs,  would  be  sat¬ 
isfied  only  by  undisputed  independence.® 

By  the  summer  of  1918  the  Panslav  move¬ 
ment  had  attained  gigantic  proportions.  Though 
entirely  diverted  from  its  original  aims  of.  uni¬ 
fication  into  a  revolutionary  scheme  of  inde¬ 
pendent  separatism,  based  on  nationality,  no 
more  appropriate  title  could  be  applied  to  it. 
A  powerful  impetus  to  the  cause  was  the  offi¬ 
cial  sympathy  extended  to  its  representatives  in 
France,  America,  Italy  and  Great  Britain.  On 
22  Jan.  1917  President  Wilson  declared  in 
favor  of  an  autonomous  Poland;. the  Czecho¬ 
slovak  and  Jugo-Slav  agitation  in  the  Aus¬ 
trian  Parliament  spread  throughout  the  mon¬ 
archy  and  was  enthusiastically  supported  b^ 
their  nationals  scattered  throughout  the  allied 
countries.  Already  at  the  beginning  of  the 
war  thousands  of  Austrian  Slavs  —  whole  regi¬ 
ments  —  had  gone  over  to  the  Russians.  Large 
numbers  escaped  from  the  country  and  joined 
the  Allies  in  France  and  Italy.  On  6  Jan.  1918 
a  congress  of  Czech  deputies  reasserted  their 
claims  at  Prague;  in  April  a  similar  gathering 
was  held  at  Rome ;  disorders  spread  through¬ 
out  Bohemia  and  other  districts  of  the  mon¬ 
archy  leading  to  a  state  of  siege  around  Prague 
and  the  establishment  of  martial  law  among 
the  Slovenes  and  Slovaks.  On  4  May  1918  the 
Austrian  Reichsrat  was  abruptly  closed  by  the 
emperor.  Anti-German  demonstrations  were 
severely  suppressed  and  thousands  interned. 
Barracks  and  public  buildings  were  set  on  fire 
and  German  newspaper  offices  sacked.  A  Slo¬ 
vene  regiment  mutinied  and  killed  its  German 
officers.  Czecho-Slovak  regiments  fought  in 
the  Italian  army  and  in  Russia  against  the  Bol- 
sheviki.  In  New  York,  Kossovo  Day  was 
commemorated  on  16  June  1918,  attended  by 
thousands  of  American  Slavs. 

SLEEP,  a  state  of  rest  for  both  body  and 
mind,  during  which  there  is  partial  abeyance 
of  volition  and  consciousness,  with  a  relaxed 
condition  of  the  body  and  a  lessened  activity 
of  certain  of  the  vital  functions.  The  muscles 
do  less  work  in  the  way  of  voluntary  contrac¬ 
tions,  and  there  is,,  therefore,  a  diminution  in 
this  feature  of  their  tonicity;  the  respirations 
are  less  frequent  and  rhythmical;  occasionally 
there  is  a  long  expiratory  pause ;  the  output 
of  carbon  dioxide  is  diminished  more  than  the 
consumption  of  oxygen;  the  pulse  is  less  fre¬ 


quent  ;  the  secretions  are  partially  suspended, 
and  the  pupils  of  the  eyes  are  contracted.  The 
whole  body  is  in  a  state  of  increased  vagus 
tonus,  vagotonia. 

Sleep  is  probably  due  to  a  rhythmical  cycle 
habit  of  millions  of  years  of  evolution  and  is 
chiefly  a  tropism  reaction  to  light  and  tem¬ 
perature  impressions.  It  has  been  biologically 
developed  by  reason  of  its  value  as  a  resting 
period  for  less  active  energy  transformation. 
All  parts  of  the  body  require  such  rest  as  sleep 
affords,  and  share,  directly  or  indirectly,  in 
its  benefits,  for  functional  activity  without  peri¬ 
ods  of  rest  results  in  an  undue  destruction  of 
the  tissues  and  an  excess  of  poisonous  products. 
The  essence  of  the  sleep  state  is  functional,  rest 
and  nutritive  repair.  Though  the  brain  is.  in 
repose,  it  nevertheless  is  in  function  during 
sleep  just  as  much  as  all  the  rest  of  the  body. 
This  activity  is  registered  in  dream  activity, 
some  of  which  remain  in  consciousness.  Gen¬ 
erally,  the  more  the  body  can  be  withdrawn 
from  outside  influences  the  more  readily  is  re¬ 
freshing  sleep  obtained.  Sometimes  pain  assists 
to  this  end.  For  example,  a  man  is  worried 
with  business  cares  and  has  not  slept  well  of 
late.  One  evening  he  has  a  severe  toothache 
which  demands  his  entire  attention.  As  the 
pain  is  relieved  he  drops  off  into  a  quiet  sleep 
and  forgets  his  troubles  in  unconsciousness. 

The  amount  of  sleep  needed  by  different  per¬ 
sons  varies  with  age  and  condition.  The  greater 
part  of  infancy  is  generally  passed  in  slumber, 
which  is  more  profound  than  that  of  adults.  In 
middle  life  from  six  to  eight  hours’  sleep  a  day 
is  necessary,  though  it  is  reported  of  Frederick 
the  Great  and  Napoleon  that  they  slept  but 
three  or  four  hours  daily.  Old  persons  fre¬ 
quently  require  seven  or  more  hours’  sleep, 
though  some  live  healthfully  with  but  six. 
Occupation,  race,  sex,  climate  and.  habit  have 
to  do  with  the  amount  of  sleep  required.  Brain 
workers,  as  a  class,  take  less  sleep  than  labor¬ 
ers.  Sleep  is  sounder  and  longer  in  cold 
climates  and  among  northern  races.  Women 
usually  take  more  sleep  than  men.  The  influ¬ 
ence  of  habit  is  noticeable  when  the  demand 
for  sleep  comes  at  a  definite  time,  or  in  the 
case  of  those  accustomed  to  sleep  amid  noisy 
surroundings,  and  who  cannot  readily  sleep  in 
a  quiet  resting-place. 

The  disorders  of  sleep  may  be  classified  as 
follows:  (1)  Absence  of  sleep  —  insomnia, 

vigilance;  (2)  imperfect  or  partial  sleep  — 
dreams,  sleep-drunkenness,  or  somnolentia, 
night-terrors  and  nightmare;  (3)  perverted  or 
artificial  sleep  —  somnambulism,  hypnotism, 
mesmerism,  trance,  somnium ;  (4)  excessive  or 
frequent  drowsiness  and  sleep  —  morbid  drowsi¬ 
ness  or  somnolence,  paroxysmal  sleep,  epileptic 
sleeping  attacks,  trance-sleep,  carus,  cataphora, 
lethargy  —  sleeping-sickness  of  Africa. 

The  causes  of  disordered  sleep  are  many, 
such  as  brain  affections,  blood-poisoning,  pain, 
indigestible  food,  discomfort,  produced  by  un¬ 
due  cold  or  heat,  mental  excitement  or  worry, 
overfatigue,  febrile  conditions,  sleeping  in  an 
uneasy  position  or  with  the  head  too  high  or  too 
low,  too  little  outdoor  exercise,  sleeping  amid 
unaccustomed  surroundings.  The  treatment  of 
disturbed  sleep  sometimes  taxes  the  art  of  the 
physician.  Mental  repose,  bodily  comfort,  a  suf¬ 
ficient  degree  of  warmth,  a  certain  amount  of 
fatigue,  combined  with  perfect  quietude,  are 
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essential.  An  evening  walk,  a  cup  of  hot  milk 
or  cocoa,  or  a  weak  stimulant  just  before  re¬ 
tiring,  massage,  counting  and  verbal  repetitions 
are  aids  in  producing  sleep.  Hypnotic  medi¬ 
cines  should  be  avoided  if  possible.  Brisk  exer¬ 
cise  in  the  open  air,  every  day  if  convenient,  to 
the  point  of  tiring,  is  a  good  sleep-producer. 
Consult  Powell,  L.  P.,  (Art  of  Natural  Sleep> 
(New  York  1908) ;  Bruce,  H.  A.,  ( Sleep  and 
Sleeplessness5  (Boston  1915). 

SLEEPER.  A  heavy  timber  laid  horizon¬ 
tally  at  the  base  of  a  structure,  specifically: 
(1)  A  cross-beam  or  tie  supporting  the  rails 
of  a  railroad.  (2)  In  shipbuilding,  a  heavy 
floor  timber  in  a  ship’s  bottom.  (3)  In  car¬ 
pentry  and  building,  any  heavy  horizontal  beam 
on  a  ground  floor. 

SLEEPER-SHARK.  See  Sharks. 

SLEEPING  BEAUTY,  The,  a  fairy  tale, 
probably  founded  on  nature’s  long  sleep  in 
winter.  The  Earth-goddess  falls  into  a  deep 
sleep,  from  which  she  is  aroused  by  the  prince, 
the  Sun.  We  may  compare  Demeter’s  search 
for  her  lost  daughter,  Proserpine,  in  the  Greek 
myth ;  and  the  sleep  of  Brynhild,  stung  to  her 
sleep  by  the  sleep-thorn.  (The  Two  Brothers,5 
found  in  an  Egyptian  papyrus  of  the  19th 
Dynasty  —  the  time  of  Seti  II  —  contains  similar 
incidents.  The  spindle  whose  prick  causes  the 
long  slumber  is  a  counterpart  of  the  arrow  that 
wounds  Achilles,  the  thorn  that  pricks  Sigurd 
and  the  mistletoe  fatal  to  Baldur.  In  (Surya 
Bai)  (from  (01d  Deccan  Days5)  the  mischief  is 
done  by  the  poisoned  nail  of  a  demon.  In  the 
Greek  myth  of  Orpheus,  Eurydice  is  stung  by 
the  serpent.  In  a  Transylvania  variant  a 
maiden  spins  her  golden  hair  in  a  cavern,  from 
which  she  is  rescued  by  a  man  who  undergoes 
an  hour  of  torture  for  three  nights.  The  awak¬ 
ening  by  a  kiss  corresponds  to  Sigurd’s  rousing 
Brynhild  by  his  magic  sword. 

SLEEPING-SICKNESS,  a  peculiar  dis¬ 
order,  also  called  sleeping-disease,  African 
lethargy,  lethargus,  negro  lethargy  and  nelavan, 
endemic,  especially  in  western  Africa.  It  is 
apparently  infectious,  occurs  mainly  among 
negroes  and  is  said  to  be  very  fatal.  Investi¬ 
gations  by  the  English  government  and  by  the 
Liverpool  school  of  tropical  medicine  show  that 
its  prevalence  has  been  exaggerated  by  the 
natives,  that  it  has  been  confounded  with  other 
prevailing  diseases  which  have  some  of  the 
same  symptoms  but  are  distinct  affections.  The 
natives  in  their  dread  of  this  malady  are  ready 
to  assert  that  a  person  having  enlarged  glands, 
headache  and  a  dry  skin,  and  becoming  thin 
and  drowsy,  has  sleeping-sickness.  That  the 
disease  prevails  at  times  in  certain  localities, 
and  is  generally  fatal,  is  not  disputed,  though 
continued  and  abnormal  sleep  has  not  been 
present  in  all  cases.  M.  Christy,  in  July  1902 
found  an  infected  area  in  a  strip  of  coast-line 
along  the  shore  of  Victoria  Nyanza  over  100 
miles  in  length,  and  along  the  margins  of  all 
the  islands  in  the  British  portion  of  the  Vic¬ 
toria  Nyanza.  Cases  of  the  disease  discovered 
back  of  this  area  were  infected,  he  believes, 
at  the  shore.  Nearly  all  the  cases  of  sleeping- 
sickness  that  he  saw  were  in  persons  who  had 
lived  on  low  swampy  ground  or  near  the  water- 
edge,  in  huts  surrounded  by  banana-plants  or 
forest  growth.  Compact  villages  on  dry  land 


with  but  little  surrounding  foliage  were  not 
seriously  infected. 

Various  theories  as  to  the  cause  of  the  dis¬ 
ease  have  from  time  to  time  been  broached.  It 
has  been  supposed  to  be  due  to  food-intoxica¬ 
tion,  like  pellagra  (q.v.),  or  caused  by  one  of 
the  many  animal  parasites  common  in  Africa. 
Disorders  of  circulation,  mental  depression,  bad 
and  insufficient  food,  intestinal  and  blood  para¬ 
sites  are  predisposing  causes.  The  recent  in¬ 
vestigations  of  Bruce,  Castellani,  Christy,  Dut¬ 
ton,  Forde  and  others  show  that  sleeping-sick¬ 
ness  is  probably  caused  by  a  parasite,  a  species 
of  trypanosoma,  which  is  transmitted  from  the 
sick  to  the  healthy  by  a  variety  of  the  tsetse-fly. 
This  parasite  enters  the  blood  and  the  cerebro¬ 
spinal  fluid,  producing,  what  is  called  by  the 
recent  investigators,  human  trypanosomiasis,  to 
distinguish  it  from  the  trypanosomiasis  which 
affects  horses,  fish,  etc.  The  specjes  of  tsetse- 
fly  in  question  inhabits  the  places  where  sleep¬ 
ing-sickness  is  prevalent,  and  Sambon  believes 
that  this  fly  is  not  only  a  carrier  of  trypano¬ 
somes,  but  acts  also  as  an  intermediate  host; 
and  is  troublesome  to  man  at  certain  seasons. 

Autopsy  in  cases  of  sleeping-sickness  shows 
chronic  meningitis,  encephalitis,  meningomyelitis 
and  trypanosomes  in  the  cerebro-spinal  fluid 
and  blood.  The  symptoms  may  be  divided  into 
three  stages,  one  indefinite,  one  of  tremor  and 
a  third  stage  of  intense  weakness.  <(True  sleep 
is  not  really  a  symptom  of  the  disease.®  There 
is  at  first  a  disinclination  to  work  or  move 
about.  This  is  followed  by  headache,  pains, 
especially  in  the  chest,  dullness,  slowness  in 
answering  questions,  mumbling  and  a  shuffling 
gait.  Then  there  are  tremors  of  the  tongue 
&nd  hands;  glands  may  be  greatly  enlarged  (but 
gland-enlargement  is  common  among  the  na¬ 
tives)  ;  the  pulse  varies  from  90  to  130;  even¬ 
ing  temperature  is  from  100°  to  102°  F.,  with 
a  morning  fall  of  1°.  The  patient  becomes 
drowsy,  lethargic  and  very  thin  and  weak,  and 
takes  to  bed;  the  temperature  falls,  coma  ap¬ 
pears  and  death  occurs  from  convulsions  or 
starvation.  The  disease  usually  lasts  from  four 
to  eight  months.  The  researches  of  Ehrlich 
and  others  have  devised  chemical  drugs,  usually 
containing  arsenic,  which  have  resulted  in  the 
killing  of  the  parasite  in  the  body  and  thus  in 
curing  this  disease.  Consult  Stedman,  Refer¬ 
ence  Handbook  of  Medical  Sciences5  (1917). 
See  S  ALVARS  AN. 

SLEEPY  HOLLOW,  the  valley  of  the 
Pocantico  Creek,  half  a  mile  north  of  Tarry- 
town,  Westchester  County,  N.  Y.  It  is  best 
known  as  the  scene  of  Washington  Irving’s 
(Legend  of  Sleepy  Hollow,5  in  which  he  so 
vividly  describes  the  quiet  scenery  of  the  valley 
and  the  quaint  customs  of  the  old  Dutch  set¬ 
tlers.  The  Dutch  church,  built  in  1699,  and  the 
old  mill  conspicuous  in  the  (Legend5  are  both 
standing;  and  in  the  newer  part  of  the  church¬ 
yard  cemetery  is  Washington  Irving’s  grave. 
Near  the  mill  is  the  old  Philipse  Mansion. 
Above  the  cemetery  rises  a  knoll,  which  in  1779 
was  fortified  by  the  Continentals,  but  was  never 
attacked. 

SLEET,  snow  or  hail  either  mingled  with  a 
fine  rain  or  in  a  partially  melted  condition  be¬ 
fore  the  surface  of  the  earth  is  reached.  Sleet 
may  be  produced  by  the  simultaneous  precipita¬ 
tion  of  snow  or  hail  from  a  superior,  and  of 
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rain  from  an  inferior,  stratum  of  the  atmos¬ 
phere.  Its  formation  is  usually  due,  however, 
to  the  partial  melting  of  snow  or  hail  in  pas¬ 
sage  through  an  upper  stratum  of  air  above 
32°  F.;  and  its  subsequent  refreezing  upon 
traversing  a  lower  stratum  whose  temperature 
is  below  the  freezing  point. 

SLEIGH,  a  light  vehicle  on  runners  usually 
with  shafts  or  pole  for  horses,  designed  for 
light  loads  or  pleasure  travel  over  frozen  snow 
or  ice,  or  over  the  bare  ground.  A  heavy 
vehicle  on  runners  is  usually  termed  a  sledge, 
as  the  Stout  traveling  carriage  mounted  on 
runners,  much  used  in  Russia,  Canada  and  other 
northern  countries  during  winter,  instead  of 
wheel-carriages.  A  very  small  and  light  vehicle 
on  runners  for  hand  use  is  called  a  sled. 

SLEMMER,  slem'er,  Adam  Jacoby,  Amer¬ 
ican  soldier:  b.  Montgomery  County,  Pa.,  1828; 
d.  Fort  Laramie,  Kan.,  7  Oct.  1868.  He  was 
graduated  at  West  Point  in  1850,  assigned  to 
the  artillery,  fought  in  the  campaign  against  the 
Seminole  Indians  in  Florida,  and  in  1851—55  was 
engaged  on  frontier  duty  in  California.  He  was 
assistant  professor  of  geography  and  history  in 
1855  at  West  Point,  and  of  mathematics  in 
1856-59.  In  1860  he  was  ordered  to  Florida  and 
was  promoted  major  in  1861,  served  for  a  time 
as  inspector-general  of  the  Department  of  the 
Ohio,  and  in  1862  was  attached  to  General 
Buell’s  army.  He  was  appointed  brigadier-gen¬ 
eral  of  volunteers  in  1862  and  at  the  battle  of 
Stone  River,  31  .Dec.  1862,  he  was  severely 
wounded,  incapacitating  him  from  further  active 
service  in  the  war.  He  was  promoted  lieutenant- 
colonel  in  1864,  and  in  1865  was  brevetted 
colonel  and  brigadier-general  in  the  regular 
army  for  gallantry.  He  was  mustered  out  of 
the  volunteer  service  in  1865,  and  assigned  to 
the  command  of  Fort  Laramie,  Kan. 

SLICER,  sli'ser,  Thomas  Roberts,  Amer¬ 
ican  Unitarian  clergyman:  b.  Washington,  16 
April  1847 ;  d.  29  May  1916.  He  was  a  Metho¬ 
dist  minister  for  10  years,  then  entered  the 
Unitarian  ministry,  and  in  1897  was  made 
pastor  of  the  Church  of  All  Souls,  New  York. 
He  is  the  author  of  ( Doctrine  of  the  Unity  of 
God  in  the  First  Three  Centuries )  (1893)  ; 
(The  Power  and  Promise  of  the  Liberal  Faith? 
(1900)  ;  (Book  of  Common  Worship) ;  (The 
Great  Affirmations  of  Religion)  (1900)  ;  (One 
World  at  a  Time>  (1902)  ;  (The  Way  to  Hap- 
piness)  (1907)  ;  (From  Poet  to  Premier* 
(1909).  He  received  the  honorary  degree  of 
doctor  of  divinity  from  Brown  University  in 
1914. 

SLICKENSIDES,  a  miner’s  term  for  the 
striae,  furrows,  or  polished  surfaces  covering  the 
walls  of  fissures,  and  sometimes  the  surfaces  of 
bed  rock.  They  result  from  the  friction  of  two 
portions  of  rock  moving  one  against  the  other 
under  great  pressure.  The  occurrence  is  com¬ 
mon,  being  often  found  on  the  walls  of  faults 
and  joints. 

SLIDE-RULE,  an  instrument  far  doing 
various  mathematical  operations  in  a  me¬ 
chanical  way.  It  consists  of  two  or  more  very 
accurately  graduated  and  numbered  pieces  of 
wood  or  other  material,  one  or  more  of  which 
slides  in  a  groove  in  the  other.  It  may  be  flat 
or  cylindrical.  By  shifting  the  movable  slide 
or  slides  a  variety  of  tedious  arithmetical  prob- 
vol.  25  —  7 


lems  can  be  conveniently  solved.  It  is  almost 
indispensable  to  the  draftsman  and  machine 
designer. 

SLIDELL,  sll-del',  John,  American  poli¬ 
tician:  b.  New  York,  1793;  d.  London,  29  July 
1871.  He  was  graduated  at  Columbia  in  1810, 
studied  law,  and  in  1819  removed  to  New  Or¬ 
leans.  From  1829  to  1833  he  served  as  United 
States  district  attorney  for  Louisiana;  was  a 
member  of  Congress,  1842-45 ;  and  in  1845  was 
appointed  Minister  to  Mexico,  but  was  not  re¬ 
ceived  by  the  Mexican  government.  In  1853  he 
entered  the  United  States  Senate,  but  resigned 
when  Louisiana  seceded  in  1861.  In  September 
of  that  year  he  was  appointed  as  associate  of 
James  M.  Mason  (q.v.),  commissioner  of  the 
Confederate  States  to  France.  The  two  com¬ 
missioners  ran  the  blockade  of  Charleston,  S.  C., 
and  sailed  from  Havana  on  the  English  steamer 
Trent.  The  Trent  was  overhauled  8  November 
by  Capt.  Charles  Wilkes  (q.v.)  with  the  San 
Jacinto  of  the  United  States  navy.  The  two 
commissioners  were  arrested  and  held  for  a 
while  as  prisoners  at  Fort  Warren  in  Boston 
Harbor.  The  act  of  Wilkes  was  disavowed  by 
the  United  States  upon  demand  of  the  British 
government,  and  1  Jan.  1862  the  commissioners 
sailed  for  England.  Slidell’s  mission  which,  be¬ 
sides  other  things,  contemplated  recognition  of 
the  Confederacy  by  the  French  government, 
failed  in  its  object,  France  refusing  to  move, 
either  in  that  matter  or  in  making  a  commercial 
convention,  without  the  co-operation  of  Eng¬ 
land.  He  was  successful,  hawever,  in  securing 
a  large  loan  for  the  Confederate  States.  After 
the  war  Slidell  settled  in  London.  See  Trent 
Affair. 

SLIDING,  in  economics,  (1)  a  scale  of 
prices  for  manufactured  goods,  which  is  regu¬ 
lated  by  the  rise  and  fall  in  the  price  of  the  raw 
material.  (2)  A  scale  of  wages  which  rises 
and  falls  in  proportion  to  the  rise  or  fall  in  the 
market  value  of  the  goods  produced,  or  some 
other  varying  condition. 

SLIDING-KEEL.  See  Centre-board. 

SLIEVEN,  sle'ven,  SLIVEN,  or  SLIVNO, 

Bulgaria,  in  Rumelia,  70  miles  north  of  Adria- 
nople,  near  the  famous  <(Iron  Gate®  defile.  It 
is  an  industrial  town;  the  chief  manufactures 
are  homespun  cloths,  attar  of  roses  and  black 
wine  for  which  it  is  famous.  There  is  an  ex¬ 
tensive  trade  in  homespun  cloths  and  some  in 
silk.  A  government  factory  for  the  making  of 
military  uniforms  is  located  here.  At  the  annual 
fair  an  extensive  business  is  transacted.  Pop. 
about  26,000. 

SLIGO,  sli'go,  Ireland,  (1)  capital  of 
County  Sligo,  on  a  bay  of  the  same  name,  110 
miles  northwest  of  Dublin,  on  the  Garvogne 
River.  The  chief  buildings  are  a  Roman  Catho¬ 
lic  cathedral,  town-hall,  lunatic  asylum,  etc., 
also  an  abbey  of  the  15th  century.  Its  industrial 
works  are  corn-  and  saw-mills  and  a  brewery. 
The  exports  are  cattle  and  agricultural  produce, 
especially  to  Glasgow  and  Liverpool.  Sligo 
was  in  early  times  a  walled  city  with  a  castle 
for  protection  (1242),  and  its  beginning  was 
a  Dominican  abbey.  Nearby  is  a  group  of 
cromlechs.  Pop.  10,870. 

(2)  Sligo  is  a  coast  county  of  Connaught, 
northwest  Ireland,  and  comprises  707  square 
miles.  The  coast  bays  are  numerous,  and  the 
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largest  are  Killala  and  Sligo  Bay.  The  highest 
points  are  Slieve  Gamph  and  the  Ox  mountains 
(1,770  feet).  Lough’s  Arrow  and  Gill  are 
picturesque  lakes.  The  Moy,  Owenmore  and 
Garvogne  rivers  are  navigable.  Iron  is  abund¬ 
ant.  Agriculture  and  stock-raising  are  the  chief 
occupations.  Coarse  linen  and  woolens  are 
manufactured.  The  principal  towns  are  Sligo, 
Ballina,  Ballymote  and  Tobercurry.  In  the 
county  are  found  ancient  caverns,  raths,  crom¬ 
lechs,  an  ancient  abbey  at  Ballysadare  and  a 
round  tower  at  Drumcliffe.  The  population  de¬ 
clines;  being  84,083  in  1901  and  79,045  in  1911. 

SLIME  MOULD.  See  Fungi. 

SLING,  a  pocket  with  a  stout  string  or 
cord  tied  to  each  end,  for  holding  temporarily  a 
stone  or  the  like,  whirling  it  around  rapidly  and 
then  discharging  it  by  releasing  suddenly  one 
of  the  cords.  It  is  a  very  efficient  weapon  in 
the  hands  of  an  expert,  and  was  a  very  gen¬ 
eral  instrument  of  war  among  the  nations  of 
antiquity.  The  biblical  story  of  David’s  vic¬ 
tory  over  Goliath  with  the  sling  is  well-known. 
The  people  of  the  Balearic  Islands  excelled  at 
the  sling  and  were  much  employed  in  the 
armies  of  the  Romans  and  Carthaginians.  Livy 
mentions  some  tribes  still  more  dexterous  than 
these  islanders,  who  discharged  stones  with  so 
much  force  that  neither  buckler  nor  headpiece 
could  resist  them  and  who  hit  their  mark  to  a 
hairbreadth.  In  the  book  of  Judges  (ch.  xx) 
it  is  recorded  that  in  the  town  of  Gibeah,  in  the 
tribe  of  Benjamin,  there  were  700  chosen  men, 
left-handed,  every  one  of  whom  could  sling 
stones  at  a  hair  breadth  and  not  miss.  They 
persisted  in  use  up  to  the  17th  century,  when 
they  were  used  to  throw  hand  grenades. 

SLINGELANDT,  slin'gel-lant,  Pieter  Cor- 
nelisz  van,  Dutch  painter:  b.  Leyden,  20  Oct. 
1640;  d.  there,  7  Nov.  1691.  He  was  a  pupil  of 
Gerard  Dow  and  produced  portraits  and  clever 
genres,  generally  dealing  with  subjects  relating 
to  the  great  guilds  or  to  civic  life,  and  notable 
for  life-like  expression,  true  color  and  atmos¬ 
phere  and  suffused  with  a  delightful  humor. 
His  principal  pictures  are  i  Children  Blow¬ 
ing  Bubbles)  (in  the  Uffizi,  Florence)  ;  (The 
Unmusical  Puppy> ;  (The  Violin  Player’ ;  and 
(The  Singing  Le'sson.’ 

SLIP,  (1)  moistened  clay  prepared  for  the 
decoration  of  pottery  and  terra  cotta.  It  is 
usually  colored.  See  Pottery.  (2)  A  space 
between  piers  in  which  a  vessel  may  lie,  as  a 
ferry-slip. 

Slippage,  in  mechanics,  the  amount  or  char¬ 
acter  of  a  slip.  A  loose  joint  in  a  piston-rod 
might  involve  a  corresponding  slippage  of  the 
piston,  during  which  motion  it  would  do  no 
useful  work.  A  propeller  cannot  push  a  ship 
as  far  in  the  water  as  its  actual  travel  would 
indicate  theoretically  and  the  difference  is  the 
slippage.  Allowance  made  for  play  is  also 
called  slip  or  slippage. 

SLIPPERY  ELM.  See  Elm. 

SLIVEN,  sle'ven.  See  Slieven. 

SLIVERING  MACHINE,  one  of  a  class 
of  machines  used  in  match-making,  dividing 
match-cards,  forming  veneers,  etc.  Excelsior 
and  toothpicks  are  made  automatically  on 
slivering,  machines.  For  match-making  they 
usually  include  mechanism  for  forming  the 
match-heads.  For  cutting  various  small  wooden 


pieces  used  in  joinery,  and  separating  the 
cards  of  matches,  a  gang-saw  type  of  sliverer 
is  employed.  In  forming  strips  of  veneer,  the 
sheet  of  veneer  is  first  cut  by  a  stationary 
knife  and  then  a  plunger  pushes  the  veneer 
down  upon  the  slivering  knives. 

SLOAN,  Charles  H.,  American  politician: 
b.  Monticello,  Iowa,  2  May  1863.  In  1884  he 
was  graduated  at  the  Iowa  State  Agricultural 
College;  from  1884  to  1887  was  superintendent 
of  schools  at  Fairmont,  Neb.,  was  admitted  to 
the  bar  in  1887;  practised  at  Fairmont  from 
1887  to  1891,  and  at  Geneva,  Neb.,  after  1891. 
In  1890-94  he  served  two  terms  as  attorney  of 
Fillmore  County  and  was  a  member  of  the 
Nebraska  senate  in  1894-96.  From  1911  to  1919 
he  was  a  member  of  Congress  from  the  fourth 
Nebraska  district. 

SLOANE,  slon,  Sir  Hans,  English  nat¬ 
uralist  :  founder  of  the  British  Museum :  b. 
Killileagh,  County  Down,  16  April  1660;  d. 
Chelsea,  11  Jan.  1753.  He  studied  medicine  in 
London,,  Paris  and  Montpellier,  and  in  1684  set¬ 
tled  in  London  for  the  practice  of  his  profes¬ 
sion.  In  1685  he  was  admitted  a  Fellow  of  the 
Royal  Society,  of  which  he  was  appointed 
secretary  in  1693  and  president  in  1727.  His 
(Voyage  to  the  Islands  of  Madeira,  Barbados, 
Nieves,  Saint  Christopher’s  and  Jamaica,  with 
the  Natural  History  of  the  Last’  (1707-25)  was 
the  result  of  observations  made  in  the  West 
Indies  during  his  stay  as  physician  to  the  gov¬ 
ernor  in  1687-89.  George  I  created  him  a 
baronet  and  physician-general  to  the  forces  in 
1716,  and  on  the  accession  of  George  II  he  was 
named  physician  in  ordinary  to  his  majesty. 
See  British  Museum. 

SLOANE,  Rush  Richard,  American  lawyer 
and  capitalist :  b.  Sandusky,  Ohio,  18  Sept.  1828. 
He  early  entered  political  life,  was  twice  elected 
probate  judge,  was  a  delegate  to  the  convention 
which  organized  the  Republican  party  in  1856 
and  a  prominent  member  of  various  political 
committees  and  conventions.  He  was  conspicu¬ 
ous  in  the  abolition  movement  and  was  prose¬ 
cuted  by  the  United  States  government  in  1852 
for  having  defended  six  runaway  slaves,  the 
only  person  prosecuted  for  that  offense  under 
the  Fugitive  Slave  Act  of  1850.  He  was  ap¬ 
pointed  general  agent  of  the  Post  Office 
Department  by  President  Lincoln  in  1861, 
assisted  in  the  organization  of  the  <(Cassius  M. 
Clay  Brigade”  for  the  protection  of  Washington 
in  1861  and  served  as  one  of  its  members.  He 
was  mayor  of  Sandusky  1879-81,  built  the  <(Big 
Four”  Railroad  between  Springfield  and  Colum¬ 
bus,  Ohio,  was  railroad  president  for  10  years 
and  largely  interested  in  various  commercial 
enterprises. 

SLOANE,  Thomas  O’Conor,  American 
scientist:  b.  New  York,  24  Nov.  1851.  He 
studied  at  Columbia  and  was  professor  of  natu¬ 
ral  sciences  at  Seton  Hall  College,  New  Jersey. 
He  invented  the  self-recording  photometer,  the 
first,  instrument  to  record  mechanically  the  il¬ 
luminating  power .  of  gas ;  described  a  new 
process  for  determining  sulphur  in  illuminating 
gas  and  has  lectured  on  scientific  topics.  He  is 
the  author  of  (Home  Experiments  in  Science’ 
(1888)  ;  ( Electricity  Simplified’  (1891)  ;  Stand¬ 
ard  Electrical  Dictionary’  (1892)  ;  <Liquid 
Air  and  the  Liquefaction  of  Gases’  (1899), 
etc. 
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SLOANE,  William  Milligan,  American 
historian:  b.  Richmond,  Ohio,  12  Nov.  1850.  He 
was  graduated,  at  Columbia  in  1868,  studied 
at  the  universities  of  Berlin  and  Leipzig  in 
1872-76,  acting  during  much  of  that  time  as 
private  secretary  to  George  Bancroft,  then 
United  States  Minister  to  Berlin.  He  was  pro¬ 
fessor  at  Princeton  in  1876-96,  edited  the 
Princeton  Review  in  1886-89  and  since  1896  has 
occupied  the  Seth  Low  chair  of  history  at 
Columbia.  He  has  published  (Life  and  Work 
of  J.  R.  W.  Sloane>  (1888);  <Life  of  James 
McCosh5  (1892) ;  (The  French  War  and 
the  Revolution  (1893)  ;  (Life  of  Napo¬ 
leon  (4  vols.,  1897)  ;  (The  French  Revolution 
and  Religious  Reform5  (1901)  ;  (Parteiherr- 
schaft  in  America)  (1913)  ;  (The  Balkans) 
(1914)  ;  (Party  Government  in  America5 
(1915),  etc. 

SLOAT,  slot,  John  Drake,  American  ad¬ 
miral:  b.  New  York,  1780;  d.  New  Brighton, 
Staten  Island,  N.  Y.,  28  Nov.  1867.  He  was 
appointed  a  midshipman  in  the  navy  in  1800 
but  was  mustered  out  in  the  following  year 
after  the  passage  of  the  peace  establishment 
act.  At  the  outbreak  of  the  War  of  1812  he 
re-entered  the  navy  as  sailing  master  of  the 
frigate  United  States,  and  for  gallant  conduct 
in  the  capture  of  the  British  ship  Macedonian 
received  a  silver  medal  and  the  thanks  of 
Congress.  He  was  engaged  in  the  expedition 
for  the  suppression  of  the  West  Indian  pirates 
in  1823-25,  holding  chief  command  after  1824, 
captured  the  pirates  Palmyra  and  Colfrecinos 
and  the  pirate  stronghold  Foxhardo  in  Porto 
Rico.  He  was  promoted  to  master-comman¬ 
dant  in  1826,  captain  in  1837  and  in  1840-44 
was  in  charge  of  the  Portsmouth  navy  yard. 
He  commanded  the  Pacific  squadron  in  1844- 
46,  had  charge  of  the  Norfolk  navy  yard  in 
1847-51,  and  then  superintended  the  construc¬ 
tion  of  the  Stevens  battery.  He  was  retired 
in  1861,  but  received  rank  as  commodore  in 
1862  and  as  rear  admiral  in  1863. 

SLOCUM,  slo'kum,  Henry  Warner,  Amer¬ 
ican  soldier:  b.  Delphi,  Onondaga  County,  N. 
Y.,  24  Sept.  1827;  d.  Brooklyn,  N.  Y.,  14  April 
1894.  He  was  graduated  at  West  Point,  but 
resigned  his  commission  and  began  the  prac¬ 
tice  of  law.  When  the  Civil  War  broke  out 
he  was  commissioned  colonel  of  volunteers  in 
the  Union  army.  He  was  at  the  first  battle  of 
Bull  Run,  was  made  brigadier-general  in  1861 
and  major-general  in  1862.  He  then  com¬ 
manded  a  corps  of  the  left  wing  of  Sherman’s 
army,  which  he  led  on  the  ((March  to  the  Sea.® 
After  the  war  was  over  he  resigned,  resumed 
the  practice  of  law  in  Brooklyn  and  sat  in  Con¬ 
gress  1869-73. 

SLOCUM,  Joshua,  American  navigator : 
b.  Annapolis  County,  Nova  Scotia,  20  Feb.  1844. 
He  engaged  in  a  seafaring  life  from  early  boy¬ 
hood,  studied  nautical  astronomy  and  marine 
architecture,  and  for  many  years  sailed  from 
the  coast  of  California  to  points  in  China, 
Japan,  Australia  and  the  Spice  Islands  In  1874 
he  built  a  steamer  of  90  tons  register  at  Olon- 
gapo,  Subig  Bay,  Luzon,  and  in  1892  built  at 
Fairhaven,  Mass.,  the  Spray  of  nine  tons  regis¬ 
ter,  in  which  he  sailed  alone  around  the  world 
in  1898.  He  published  serially  in  leading  maga¬ 
zines  accounts  of  his  voyages  in  the  Spray  and 
in  the  Destroyer  and  has  also  written  ( Voyages 


of  the  Liberdale  from  Brazil  to  New  York5 
(1891);  (Voyage  of  the  Destroyer5  (1894); 
( Sailing  Alone  Around  the  World,5  etc. 

SLOCUM,  William  F.,  American  educator: 
b.  Grafton,  Mass.,  29  July  1851.  He  was  gradu¬ 
ated  at  Amherst  in  1874,  and  at  Andover 
Theological  Seminary  in  1878.  He  held  Con¬ 
gregational  pastorates  at  Amesbury,  Mass., 
1878-83,  and  Baltimore,  Md.,  1883-88.  He  sub¬ 
sequently  became  president  of  Colorado  College. 
He  has  written  on  sociological  subjects. 

SLOCUM  DISASTER,  the  burning  of  the 
excursion  steamboat  General  Slocum  on  the 
East  River,  15  July  1904,  in  which  about  1,000 
lives  were  lost.  The  General  Slocum  left  her 
pier  in  the  East  River  with  about  1,800  persons 
on  board,  most  of  them  members  of  Saint 
Mark’s  Lutheran  Church,  New  York.  She  had 
proceeded  but  a  short  distance  up  the  river 
when  fire  was  discovered  on  board,  and  in  the 
panic  ensuing,  as  the  flames  spread  rapidly, 
many  passengers  threw  themselves  overboard 
and  were  drowned.  Delay  in  beaching  the  boat 
was  charged,,  but  it  was  finally  grounded  on 
North  Brother  Island.  Many  more  lives  were 
lost  even  than  through  fire  or  drowning,  owing 
to  the  panic  which  seized  crew  as  well  as  pas¬ 
sengers,  and  to  the  fact  that  the  life-preservers 
were  old  and  worthless.  The  United  States 
Steamboat  Inspection  Service  placed  the  number 
of  lives  lost  at  938,  while  the  New  York  police 
estimate  was  1,031.  Official  investigation 
showed  that  the  steamboat  had  not  been  care¬ 
fully  inspected,  that  the  crew  was  practically 
untrained  for  an  emergency  and  that  the  life- 
preservers  were  of  absolutely  no  value  through 
deterioration  due  to  age.  The  captain,  William 
H.  Van  Shaick,  was  in  1906  sentenced  by  the 
United  States  District  Court  to  10  years’  im¬ 
prisonment  on  a  charge  of  criminal  negligence; 
but  the  steamboat  company  evaded  legal  respon¬ 
sibility  for  the  tragedy. 

SLOE,  or  BLACKTHORN,  a  European 
shrub  ( Prunus  spinosa ),  from  two  to  15  feet 
high,  much  branched  and  very  spiny.  The 
small,  white,  rosaceous  flowers  appear  before 
the  leaves,  which  are  alternate,  ovate  with 
obtuse  tips  and  finely  serrate.  The  fruit  is  a 
globose  drupe  about  as  large  as  a  cherry,  almost 
black,  with  a  bloom,  and  containing  a  stone 
slightly  flattened  and  acute  on  one  edge.  Its 
variety,  the  bullace  (P.  insititia),  has  by  some 
been  called  a  species  and  is  supposed  to  be  one 
of  the  plants  from  which  European  plums 
originated.  The  pits  have  been  found  in  Swiss 
lake-dwellings,  and  the  fruits  have  been  used 
for  preserves,  for  making  fictitious  port  and 
adulterating  the  genuine  wine  and  for  a  black 
dye.  The  leaves  were  an  adulterant  of  tea  and 
the  stem  furnishes  the  knobby  <(blackthorn55 
stick  of  Irish  fame. 

SLOOP.  See  Ship. 

SLOSSON,  Edwin  Emery,  American  editor, 
educator  and  author:  b.  Albany,  Kan.,  7  June 
1865.  He  was  graduated  at  the  University  of 
Kansas  in  1890  and  took  his  Ph.D.  at  the  Uni¬ 
versity  of  Chicago  in  1902.  He  was  professor 
of  chemistry  at  the  University  of  Wyoming  in 
1891-1903,  serving  also  as  chemist  of  the 
Wyoming  Agricultural  Experiment  Station. 
From  1903  he  was  literary  editor  of  the  Inde¬ 
pendent,  New  York,  of  which  he  was  also  at 
various  times  managing  editor.  In  1912-14  he 
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was  associate  on  the  faculty  of  the  Columbia 
University  school  of  journalism.  He  is  a  con¬ 
tributor  of  literary  and  scientific  articles  to 
magazines  and  is  author  of  ( Great  American 
Universities  >  (1910)  ;  (Major  Prophets  of  To¬ 
day*  (1914);  (Six  Major  Prophets)  (1917), 
etc. 

SLOTH,  an  edentate  mammal  of  the  family 
Bradypodidce.  (See  Edentata).  The  best 
known  are  the  unau  or  two-toed  sloth  {Choloe- 
pus  didactylus )  of  Brazil  and  the  ai  or  three¬ 
toed  sloth  ( Bradypus  tridactylus )  of  northern 
South  America.  This  family  is  distinguished 
by  the  flat  short  head,  and  the  elongated  legs, 
furnished  with  powerful  compressed  and  curved 
claws.  No  incisor  teeth  exist,  but  simple  col¬ 
umnar  molars  without  enamel  are  developed. 
The  stomach  is  somewhat  complex.  The.  three¬ 
toed  species  are  unique  among  mammals  in  pos¬ 
sessing  nine  cervical  vertebrae.  The  long  bones 
are  solid,  and  destitute  of  marrow  or  medullary 
cavities.  Being  adapted  solely  for  an  arboreal 
life,  the  fore-limbs  exhibit  a  much  greater 
length  than  the  hind-limbs,  and  a  powerful 
muscular  organization.  The  forearm  possesses 
an  unusual  degree  of  mobility,  the  feet  being 
strong  and  the  claws  very  powerful  and  perma¬ 
nently  flexed.  The  usual  mode  of  progression 
of  these  animals  is  to  move  back  downward 
suspended  from  the  branches  of  trees,  and  they 
are  known  to  sleep  in  this  curious  position.  On 
the  ground  the  sloths  are  entirely  out  of  their 
element;  the  feet  being  jointed  in  an  oblique 
manner  to  the  limbs,  the  palms  and  soles  are 
thus  naturally  turned  inward,  and  the  claws 
themselves  are  bent  inward  toward  the  soles 
of  the  feet.  Three  toes  exist  in  this  species, 
and  its  general  color  is  a  brownish  gray,  with 
darker  tints  on  the  face  and  limbs.  The  fur 
is  of  very  coarse  character,  and  when  the  ani¬ 
mals  are  living  in  their  damp  native  forests  is 
tinted  green  from  the  presence  upon  it  of  a 
minute  green  plant  or  alga.  The  unau,  as  its 
specific  name  implies,  has  but  two  toes,  and 
23  pairs  of  ribs  exist,  no  mammal  possessing  a 
greater  number  than  this.  Its  average  length 
is  about  two  feet,  and  its  color  is  a  lighter  gray 
than  that  of  the  ai.  The  tail  in  both  species  is 
either  wanting,  or  at  the  most  is  rudimentary. 
The  sloths  are  proverbially  sluggish  in  their 
movements  and  are  remarkably  tenacious  of 
life.  They  are  nocturnal  and  feed  upon  leaves 
and  shoots  which  are  secured  with  the  slender 
prehensile  tongue.  Generally  only  the  two 
genera  mentioned  above  are  recognized,  but 
by  some  zoologists  the  three-toed  sloths  are 
subdivided.  The  number  of  species  is  also 
doubtful.  About  15  have  been  described,  all 
confined  to  South  and  Central  America.  The 
Megathium  and  Mylodon  (q.v.)  were  gigantic 
sloth-like  terrestrial  mammals,  the  remains  of 
which  are  found  abundantly  in  the  Pleistocene 
deposits  of  North  and  South  America.^  Consult 
Flower  and  Lydekker,  ( Mammals  Living  and 
Extinct*  (London  1891)  ;  Leidy,  ( Extinct  Sloth 
Tribe  of  North  America)  (Washington  1855)  ; 
Bates,  H.  W.,  ( Naturalist  on  the  Amazon ) 
(1910). 

SLOTH-BEAR,  or  ASWAIL.  See  Bears. 

SLOTH-LEMUR,  or  SLOW  LEMUR. 

See  Lemurs. 

SLOUGH  GRASS.  See  Fibre. 


SLOVAKS,  slo-vaks',  the  name  of  the 
Slavic  inhabitants  of  Central  Europe,  not  to  be 
confused  with  the  Slovenes.  They  are  the 
descendants  of  the  Slavs  who  settled  on  the 
south  of  the  Carpathians  between  the  Danube 
and  the  Theiss,  where  they  maintained  them¬ 
selves  for  centuries,  and  in  the  9th  century 
formed  the  nucleus  of  the  great  Moravian 
empire.  After  the  battle  of  Pressburg,  in  907, 
in  which  this  empire  was  overthrown  by  the 
Magyars,  the  Slovaks  gradually  fell  under  the 
yoke  of  the  conquerors.  At  the  present  day 
they  are  scattered  over  the  states  of  Bohemia, 
Moravia  and  Slovakia  in  the  Republic  of 
Czecho-Slovakia  where  they  form  the  majority 
of  the  inhabitants.  They  are  also  found  in 
Hungary,  and  in  detached  settlements  in  Lower 
Austria,  Bukowina  and  Slavonia.  They  are  a 
peaceful  but  rather  sluggish  people  who  live 
mostly  upon  farms  which  they  cultivate  in  the 
most  primitive  fashion.  During  the  middle  of 
the  7th  century  they  formed  a  part  of  Samo’s 
empire,  but  were  subject  to  the  Avars  and  the 
Franks.  When  Moravia  came  under  the  domi¬ 
nation  of  the  Magyars,  the  southern  Slovaks 
were  displaced  or  assimilated,  the  Magyars 
always  treating  them  as  an  inferior  race.  In 
1848-49  the  Slovaks  rose  against  the  Magyars 
when  the  latter  rose  against  Austria,  but  the 
uprising  availed  them  but  little  as  they  were 
handed  back  to  Magyar  domination  when  peace 
was  concluded.  The  Slovak  language  is  closely 
related  to  Czech.  The  alphabet  is  founded  upon 
the  latter.  There  are  three  groups  of  dialects, 
distinguished  as  Western,  Central  and  Eastern. 
The  Slovaks  possess  in  their  own  dialect  a  num¬ 
ber  of  beautiful  songs.  There  _  is  a  gram¬ 
mar  of  the  language  by  Victorin  (Budapest 
1878).  The  Slovaks  number  about  2,500,000. 
Consult  Copek,  J.,  (The  Slovacs*  (New  York 
1906)  ;  Seton- Watson,  < Racial  Problems  in  Hun¬ 
gary  *  (London  1909).  See  Slavs. 

SLOVENES,  or  SLOVENIANS,  the  na¬ 
tive  name  of  the  Slavic  inhabitants  of  Styria, 
Carinthia,  Carniola,  parts  of  the  Serb-Croat- 
Slovine  state,  a  narrow  strip  in  the  west  of 
Hungary  and  in  Venetian  Friuli.  By  the  Ger¬ 
mans  they  are  often  called  Wends  or  Winds. 
They  settled  in  these  districts  toward  the  end  of 
the  6th  century,  having  migrated  there  from 
Pannonia.  Christianity  was  introduced  among 
them  not  later  than  the  8th  century.  Their  land 
Was  incorporated  under  the  name  of  the  Windic 
March  with  the  empire  of  Charlemagne.  Out 
of  this  march  were  afterward  formed  the 
duchies  of  Styria,  Carinthia  and  Carniola, 
which  fell  to  Germany  and  ultimately  to  Aus¬ 
tria.  Their  total  number  is  about  1,300,000.  The 
language  of  the  Slovenians  is  closelv  allied  to 
the  Servian.  (See  Slavs).  It  possesses  some 
very  old  and  valuable  monuments  of  the  Sla¬ 
vonic  tongue.  The  oldest,  which  is  at  the  same 
time  the  most  ancient  of  all  the  Slavonic  liter¬ 
ary  relics,  is  the  Munich  manuscript,  of  the 
date  957-994,  written  by  Bishop  Abraham,  of 
Freising,  in  Bavaria,  and  consisting  of  three 
articles  on  religious  subjects.  It  is  printed  in 
Kopitar’s  (Glagolitza  Clozianus*  (Vienna  1836). 
After  a  long  slumber  the  dialect  was  resus¬ 
citated  for  literary  purposes  in  the  16th  century, 
when  several  ecclesiastics  brought  it  to  a  high 
state  of  development.  In  1584  Bohoricz  pub¬ 
lished  a  grammar  of  the  language,  and  in  the 
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same  year  there  appeared  a  translation  of  the 
whole  Bible.  The  best  grammar  is  that  of 
Kopitar  (Laibach  1808).  A  dictionary  by 
Jarnik  and  Mark  was  published  in  1832,  and 
collections  of  popular  songs  were  published  by 
Wraz  and  by  Korytko  in  1839.  See  Slavs. 

SLOW-WORM,  or  BLIND-WORM,  a 

limbless,  snake-like  lizard  ( Anqius  fragilis )  of 
Europe  which  creeps  about  beneath  dead  leaves, 
in  rotting  logs,  etc.,  in  search  of  insects.  It  is 
15  to  20  inches  in  length,  smoothly  scaly,  brown 
striped  and  perfectly  harmless. 

SLOWACKI,  slo-va'ke,  Julius,  Polish  poet: 
b.  Kremenecz,  in  Volhynia,  23 .  Aug.  1809;  d. 
Paris,  3  April  1849.  He  was  educated  in  the 
University  of  Vilna.  His  first  work  was  the 
poetic  tale  <Hugo) ;  this  was  followed  by  the 
tragedy  <Mindowe)  (1829)  ;  the  poem  <Mnich) 
(the  (Monk>)  ;  and  the  tragedy  (Marya  Stuart) 
(1830)  ;  in  all  of  which  he  was  under  the  in¬ 
fluence  of  Byron;  but  escapes  from  it  in  the 
(Ode  to  Liberty 5  ;  (Hymn  to  the  Mother  of 
God> ;  and  (Song  of  the  Lithuanian  Legion) 
(1831).  The  sentiment  of  Polish  nationality 
finds  fullest  expression  in  the  dramatic  poem 
<Kordyan)  (1834),  and  in  the  tragedy  (Ma- 
zeppaP  Slowacki  reaches  the  height  of  his 
lyric  power  in  the  poem  (In  Switzerland. )  His 
last  great  work,  left  incomplete,  was  (King 
Spirit, )  which  he  designed  to  be  a  ((legend  of 
the  ages®  of  Polish  history  See  Kordyan. 

SLOYD.  See  Manual  Training. 

SLUGS.  See  Snails  and  Slugs. 

SLUICE,  in  hydraulics,  any  artificial  chan¬ 
nels  of  small  dimensions,  as  a  frame  of  timber, 
stone  or  concrete,  serving  to  retain  and  direct 
the  water  of  a  canal,  dam,  etc.,  and  often  to 
give  it  vent;  also  called  sluiceway.  Hence,  an 
opening;  a  source  of  supply;  that  from  which 
any  thing  flows ;  as,  the  eyes  are  the  lachrymal 
sluices  of  sensibility.  The  form  used  in  placer 
mining  is  a  long  wooden  trough,  with  longitudi¬ 
nal  cleats  in  the  bottom  and  occasional  cross¬ 
cleats.  Quicksilver  being  placed  in  the  cleats 
tends  to  hold  any  gold  in  the  dirt  that  is  washed 
through  the  sluice. 

SMACK,  a  small  vessel  rigged  as  a  cutter, 
sloop  or  yawl,  used  in  the  coasting  trade  and 
in  fishing. 

SMALCALD,  smal'kald,  or  SCHMAL- 
KALDEN,  shmal'kaT'den,  Prussia,  a  town  in 
the  district  of  Cassel,  on  the  south  slope  of  the 
Thiiringer  Wald,  35  miles  south  of  Muhlhausen. 
It  contains  a  Gothic  church  built  in  the  15th 
century  and  the  Wilhelmsburg  Castle,  in  which 
there  is  a  collection  of  antiquities.  In  the  old 
town-hall  the  Smalcaldic  League  was  concluded 
in  1530  and  the  Smalcaldic  Articles  signed  in 
1537  by  the  Protestant  leaders.  The  .town  has 
several  institutions  for  higher  education,  and  a 
trade-school  for  the  iron  and  steel  industry  is 
the  most  important.  Pop.  9,529. 

SMALKALDIC  LEAGUE.  See  Schmal- 

kaldic  League. 

SMALL,  John  Kunkel,  American  botanist: 
b.  Harrisburg,  Pa.,  31  Jan.  1869.  He  was  grad¬ 
uated  at  Franklin  and  Marshall  College  in  1892 
and  took  his  Ph.D.  at  Columbia  in  1895.  He 
was  curator  of  the  herbarium  at  Columbia  Uni¬ 
versity  in  1895-99,  and  at  the  New  York 
Botanical  Garden  in  1899-1906,  since  when  he 
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has  been  head  curator  there.  Author  of 
( Shrubs  of  Florida>  (1913);  (Flora  of  the 
Florida  Keys>  (1913);  <Flora  of  the  South 
Eastern  United  States)  (1913),  etc. 

SMALL  ARMS.  Included  under  this  title 
are  the  various  types  of  firearms  that  from  their 
portable  form  may  be  classed  as  hand  weapons, 
as  distinguished  from  ordnance.  In  their 
earliest  forms,  small  arms  do  not  differ  from 
cannon  except  in  size.  These  weapons,  dating 
from  the  14th  century,  were  suspended  from  the 
neck  of  the  trooper.  This  cavalry  weapon, 
known  as  the  bombardello,  was  succeeded  by 
the  hand  culverin,  mounted  on  a  wooden  stock, 
and  fired  from  a  rest  by  a  slowmatch.  It  took 
two  men  to  fire  it  and,  except  for  the  terror 
caused  by  its  noise,  was  a  far  less  effective 
weapon  than  the  crossbow.  The  stock  and 
barrel  gradually  took  on  a  form  not  unlike 
the  present  one,  and  the  slowmatch  was 
fastened  to  a  serpentine  or  cock  on  the  piece. 
This  was  manipulated  by  a  lever  or  spring,  and 
transferred  the  fire  from  a  match  on  the  barrel 
to  a  flashpan  containing  powder  and  situated 
just  under  the  touchhole.  This  piece,  known 
as  the  matchlock,  was  partly  superseded  in  1515 
by  the  wheellock,  in  which  the  trigger  released 
a  clockwork  which  rotated  a  grooved  metal 
wheel  against  a  piece  of  pyrites  or  flint,  thus 
igniting  the  priming.  The  wheellock  was  too 
expensive  for  military  purposes,  and  was  con¬ 
fined  to  fowling  pieces,  which  it  first  made 
reasonably  convenient. 

The  flintlock  originated  in  Spain  about  1600, 
though  it  did  not  come  into  general  military  use 
till  nearly  a  century  later.  The  priming  was 
ignited  by  the  contact  between  a  flint  held  in 
a  frame  not  unlike  the  serpentine  of  the  match¬ 
lock  and  the  cover  of  the  flashpan.  The  flint¬ 
lock  was  the  prevailing  arm  as  late  as  1840.  It 
was  almost  invariably  muzzleloading,  as  as¬ 
sumed  the  forms  of  pistol,  smooth  bore  musket 
and  rifle.  The  rifle  dates  back  almost  to  the 
beginning  of  the  history  of  firearms,  and  is 
characterized  by  helical  grooving  on  the  inside 
of  the  barrel.  This  secures  against  the  escape 
of  gas  past  the  bullet,  and  gives  a  predetermined 
axis  of  spin  to  the  bullet,  thus  increasing  the 
accuracy  of  fire. 

In  1807  a  Scotch  clergyman  by  the  name  of 
Forsyth  patented  the  use  of  fulminates  for  the 
ignition  of  the  charge  in  firearms.  This  grad¬ 
ually  came  to  be  adopted  in  place  of  the  flint¬ 
lock.  The  mechanism  was  much  like  that  of 
the  flintlock :  the  flint  was  replaced  by  a  metal 
hammer,  and  the  flashpan  and  touchhole  by  a 
nipple  containing  a  metal  cap  of  fulminate. 
The  reinvention  of  the  breechloader  (for  the 
breechloader  in  a  primitive  form  is  as  old  as 
the  gun  itself)  took  place  soon  afterward.  The 
first  military  rifle  was  the  needlegun  of  the 
Prussians,  invented  by  Dreyse  in  1839  It  was  a 
crude  bolt  action  weapon  with  very  imperfect 
obturation,  as  a  paper  cartridge  was  used.  The 
French  soon  followed  suit,  first  with  the  Ta- 
batiere  and  then  with  the  Chassepot.  In  1866 
the  British  adopted  the  Snider  rifle,  remodeled 
from  the  old  Enfield.  The  Martini  falling- 
block  rifle  was  adopted  in  1871.  In  1872  the 
Mauser  boltaction  rifle  was  made  the  arm  of 
the  German  army.  This  gun  is  the  type  of 
most  modern  military  rifles. 

During  this  period,  the  ammunition  under- 


102 


SMALL  ARMS 


went  improvement  along  with  the  gun.  The 
round  bullet  was  replaced  by  one  cylindroconical 
in  shape,  and  the  cartridge  case  of  paper  gave 
way  to  one,  first  of  coiled  brass,  and  then  of 
drawn  brass.  This  made  escape  of  gas  impos¬ 
sible  and  solved  the  problems  which  had  vexed 
the  inventors  of  breechloading  arms  from  the 
15th  century  on.  The  magazine  principal  grad¬ 
ually  came  into  use  —  first  in  the  form  of  a 
tube  magazine  now  retained  only  by  the  French 
Lebel  —  then  of  a  box  under  the  action  and 
finally  of  a  box  loaded  with  five  or  six  cart¬ 
ridges  at  once  by  a  clip  or  charger.  The  calibre 
was  then  reduced  to  the  neighborhood  of  .3 
inches  or  less,  and  a  muzzle  velocity  of  over 
1,800  feet  per  second  was  attained.  This  was 
made  possible  by  the  invention  of  the  copper- 
jacketed,  non-stripping  bullet  by  Maj(or  Rubin 
of  the  Swiss  army.  Soon  afterward  smokeless 
powder  was  introduced,  and  the  military  rifle 
had  assumed  practically  all  its  present  features. 
The  Krag- Jorgensen  and  Springfield  mentioned 
below  are  typical  military  arms. 

For  many  years  after  the  arrival  of  the 
early  colonists,  imported  weapons  were  used  in 
America  almost  exclusively.  On  the  Continent, 
especially  among  the  Germans,  Swiss  and 
French,  much  attention  had  been  given  to  the 
production  of  arms  of  precision  and  greater 
progress  had  been  made  than  in  England.  The 
Puritan  settlers  in  New  England  remained  satis¬ 
fied  with  their  matchlock  and  flintlock  smooth¬ 
bore  arms  until  the  Revolutionary  period.  Their 
traditions  and  training  were  such  that  the  use 
of  deadly  weapons,  excepting  in  cases  of  defense 
from  enemies  and  for  the  purpose  of  obtaining 
game  in  order  to  sustain  life,  was  frowned  on 
as  a  practice  to  be  discouraged. 

It  is  to  the  Teutonic  settlers  of  Pennsyl¬ 
vania  that  we  must  turn  for  the  earliest  ex¬ 
amples  of  typical  American  weapons.  Peter 
and  Heinrich  Leman  established  themselves 
near  Lancaster,  Pa.,  at  the  beginning  of  the 
18th  century  and  in  1732  were  making  rifled 
arms. 

Naturally  the  first  rifles  produced  were  of 
the  contemporary  German  model,  short-barreled, 
ungainly  pieces  of  large  bore.  They  were  flint¬ 
lock,  loading  from  the  muzzle,  a  mallet  being 
necessary  in  order  to  start  the  bullet  into  the 
deeply  cut  rifling,  considerable  pressure  being 
afterward  required  in  order  to  seat  the  bullet 
down  upon  the  powder  charge.  The  frontiers¬ 
men  appreciated  the  value  of  an  arm  that  gave 
the  accuracy  of  which  these  weapons  were  ca¬ 
pable  as  compared  with  smooth-bore  muskets. 

But  such  laborious  methods  of  loading  were 
impracticable  under  conditions  of  Indian  war¬ 
fare  and  in  the  pursuit  of  dangerous  game.  So 
the  linen  or  buckskin  patch,  impregnated  with 
tallow,  was  devised  to  be  wrapped  about  the 
bullet  when  loading.  This  seated  readily  and 
the  rifles  were  found  to  shoot  farther  and  truer 
than  by  the  previous  method.  By  lengthening 
the  barrel  greater  accuracy  as  well  as  ease  of 
sighting  and  steadier  holding  ensued.  The  barrel 
was  usually  from  40  to  45  inches  in  length, 
octagonal,  and  of  a  bore  from  35  to  40  round 
balls  to  the  pound.  The  stock  was  made  of 
maple  or  walnut  extending  the  full  length  of 
the  barrel,  the  ramrod  being  carried  in  a  slot 
underneath.  A  cheekpiece  was  fashioned  near 
the  breech,  also  a  patch  box,  and  the  butt  of 


the  stock  terminated  in  a  crescent-shaped  plate 
to  be  held  against  the  upper  arm  instead  of  the 
shoulder.  The  locks  were  generally  fitted  with 
single  or  double  set  triggers.  The  stock  was 
intentionally  slender  and  light,  the  total  weight 
of  the  rifles  being  about  10  pounds.  Sights  were 
very  low  on  the  barrel,  consisting  of  an  oval 
silver  blade  at  the  muzzle  and  at  the  breech  a 
straight  bar  with  a  fine  notch,  frequently  inlaid 
with  a  narrow  vertical  strip  of  silver.  Though 
the  range  of  these  rifles  was  seldom  effective 
beyond  200  yards,  within  that  distance  great 
precision  as  well  as  a  flat  curve  of  trajectory 
was  secured,  the  proportion  of  the  weight  of 
the  bullet  to  the  powder  charge  being  about  three 
to  one. 

In  the  Far  West  a  change  in  model  was 
made  in  order  to  adapt  the  rifle  to  the  conditions 
of  buffalo  hunting  and  use  on  horseback.  A 
rifle  of  this  type  made  in  Missouri  in  1820  has 
a  34-inch  octagonal  barrel  with  a  maple  stock 
extending  half  way  to  the  muzzle.  The  bore  is 
slightly  over  lone-half  inch  in  diameter,  and  a 
charge  of  about  90  grains  of  powder  was  used. 
This  arm  has  double  set  triggers  and  weighs 
about  10 pounds. 

In  the  South  the  standard  rifle  was  of  rela¬ 
tively  small  bore.  Bullets  of  about  70  to  80 
to  the  pound  were  found  to  be  sufficient  for 
still  hunting  the  small  game  of  the  section, 
such  as  wild  turkeys  and  squirrels.  Though 
larger  calibres  were  to  be  found  to  a  certain 
extent,  the  Kentucky  smallbore  rifle  attained  a 
widespread  reputation. 

The  sport  of  target  or  turkey  shooting  from 
an  artificial  rest  at  distances  up  to  40  rods 
developed  a  type  of  rifle  which  while  very  accu¬ 
rate  was  useless  for  field  purposes,  weighing 
from  20  to  40  pounds.  A  bore  of  from  .40  to 
.60  calibre  was  customary  with  an  elongated 
projectile  and  telescope  sights  were  frequently 
applied.  Carlos  Clark  of  Windsor,  Vt.,  in  1836 
adopted  the  false  muzzle  for  the  purpose  of 
preventing  wear  on  the  rifling  when  loading, 
and  it  was  generally  used  with  this  style  (Of  arm. 

The  first  military  weapon  employed  by  the 
United  States  government  was  the  Charleville 
musket,  the  national  arm  of  France,  which  was 
brought  to  this  country  in  large  quantities  dur¬ 
ing  the  Revolutionary  War  through  the  influ¬ 
ence  of  Marquis  de  Lafayette.  The  French 
model  of  1763  served  as  an  example  for  Amer¬ 
ican  private  manufacturers  who  were  en¬ 
couraged  by  the  government.  These  muskets 
were  heavy  smooth-bore  flintlocks  taking  an 
ounce  ball  and  fitted  with  bayonets.  In  1795  the 
government  armory  at  Springfield,  Mass.,  was 
established  and  the  manufacture  of  muskets  by 
the  government  was  begun  during  that  year. 
The  Charleville  musket  as  improved  in  1797 
continued  to  be  the  standard  type  of  military 
weapon.  The  Harper’s  Ferry  armory  was  es¬ 
tablished  in  1796,  but  the  fabrication  of  arms 
was  not  begun  until  1801.  In  1804  rifles  were 
produced  there  in  small  quantities.  A  rifle  re¬ 
sembling  the  sporting  model  of  the  period  was 
brought  out  at  this  armory  in  1814.  It  had  a 
half-octagon  barrel,  short  forestock,  no  bayo¬ 
net  and  a  curved  butt  plate,  and  was  adapted  to 
a  one-half  ounce  ball.  The  Hall  rifle  issued  in 
1818  was  the  first  breechloading  rifle  to  be 
manufactured  by  the  government.  It  was  origi¬ 
nally  a  flintlock,  but  was  later  changed  to  a  per- 
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cussion  lock  arm.  In  1822  the  muzzleloading 
principle  was  still  retained  in  the  musket  and 
rifle  of  that  date,  issued  as  a  new  model.  The 
musket  and  rifle  of  the  model  of  1842  were  the 
first  service  weapons  to  be  originally  made  with 
percussion  locks. 

During  the  Civil  War  a  great  variety  of  arms 
were  in  use.  The  percussion  principle  was  ap¬ 
plied  to  many  of  the  flintlocks  in  the  possession 
of  the  government  and  the  musket  and  rifles 
made  in  the  government  armories  were  adapted 
to  that  style  of  ignition.  Breechloading  rifles 
and  carbines  of  private  manufacture  were  pur¬ 
chased  in  large  quantities,  several  types  of  re¬ 
peating  arms  doing  excellent  service.  Foreign 
weapons  were  also  used  to  some  extent,  espe¬ 
cially  in  the  Confederate  service. 

At  the  close  of  the  war  the  government 
deemed  it  desirable  to  transform  the  large  num¬ 
ber  of  muzzleloading  rifles  on  hand  into  breech¬ 
loaders.  Many  devices  for  this  purpose  were 
submitted  to  the  Ordnance  Board  and  that  pre¬ 
sented  by  Smoat,  a  mechanic  at  the  Springfield 
armory,  was  adopted,  and  the  rifles  were  known 
as  the  model  of  1865.  The  progress  in  the 
development  of  ammunition  resulted  in  the  pro¬ 
duction  of  the  rim  fire  cartridge,  a  great  im¬ 
provement  over  the  powder  and  ball  charge 
enclosed  in  paper  previously  in  use.  Centre 
fire  cartridges  of  .58  calibre,  the  brass  shell 
containing  70  grains  of  power  and  450  of  lead, 
became  the  standard  ammunition  for  the  later 
rifles  of  this  model.  In  1868  the  calibre  was 
changed  to  .50,  retaining  the  same  weight  of 
bullet  and  powder  charge. 

In  1870  the  Ordnance  Board  recommended 
for  trial  from  the  many  rifles  submitted  to  them 
the  Remington,  Sharps  and  Ward-Burton,  all 
taking  the  regulation  .50-calibre  cartridge.  They 
were  all  tried  in  the  field,  the  verdict  being 
that  none  of  them  were  superior  to  the  Spring- 
field.  A  reduction  in  calibre  was  recommended, 
however;  resulting  in  the  model  of  1873  Spring- 
field  rifle,  calibre  .45  taking  70  grains  of  powder 
and  a  405-grain  bullet.  In  1885  a  bullet  weigh¬ 
ing  500  grains  was  adopted  as  the  standard  for 
this  cartridge. 

The  .45-calibre  Lee-Remington,  and  later  the 
.236-calibre  Lee  straight  pull  rifles,  both  em¬ 
bodying  the  bolt  mechanism,  were  adopted  for 
the  United  States  navy. 

Flintlock  pistols  of  large  calibre  and  smooth 
bore  were  considered  an  indispensable  weapon 
of  defense  during  the  early  history  of  our 
country,  no  traveler  on  horseback  or  by  stage 
feeling  secufe  unless  one  of  these  weapons  was 
in  his  possession.  Accuracy  was  a  secondary 
consideration,  as  they  were  intended  to  be  used 
only  at  short  range,  and  hence  were  frequently 
loaded  with  buckshot  as  well  as  with  single 
bullets.  Duelling  pistols  were  of  a  different 
model,  the  stocks  being  attached  at  an  extreme 
angle  with  the  barrel  in  order  to  allow  the 
owner  to  assume  the  approved  duelling  position, 
with  the  elbow  close  to  the  body.  These  pistols 
were  made  in  pairs  and  they  frequently  showed 
a  high  degree  of  skill  on  the  part  of  the  makers, 
being  elaborately  engraved  and  inlaid. 

In  1830  Samuel  Colt  began  to  devote  his 
attention  to  developing  a  pistol  with  a  revolv¬ 
ing  cylinder  containing  a  number  of  chambers. 
His  efforts  were  soon  crowned  with  success, 
and  his  revolvers  gained  a  wide  reputation. 


The  cylinders  were  loaded  from  the  muzzle 
with  powder  and  ball,  each  chamber  containing 
an  independent  breecnpin  adapted  to  a  percus¬ 
sion  cap.  These  weapons  were  made  with  a 
solid  frame.  Metallic  cartridges  added  much 
to  their  utility.  Smith  and  Wesson  brought  out 
a  revolver  with  a  hinged  frame,  allowing  the 
chambers  to  be  exposed  for  loading  and  the 
simultaneous  ejecting  of  the  discharged  shells. 
The  products  of  these  two  firms  soon  became 
the  models  for  manufacturers  throughout  the 
world. 

For  hunting  rifles  the  breechloading  system 
came  into  general  use  during  the  period  of  the 
Civil  War.  In  the  West  the  Sharps  .45-calibre 
rifle  chambered  for  a  cartridge  containing  from 
90  to  120  grains  of  powder  and  a  550-grain 
bullet,  paper  patched,  was  the  standard  buffalo 
hunter’s  weapon.  These  rifles  weighed  from 
11  to  16  pounds  and  were  usually  equipped  with 
set  triggers. 

The  magazine  principle  was  making  rapid 
advances  at  this  time.  In  the  Henry  rifle,  the 
predecessor  of  the  Winchester,  the  cartridges 
were  loaded  into  a  tube  under  the  barrel,  being 
forced  by  a  spiral  spring  into  the  carrier  and 
thrown  into  the  chamber  by  the  action  of  the 
lever  forming  the  trigger  guard.  The  standard 
cartridge  remained  the  .44-40-200  in  both  rim 
and  later  central  fire.  In  1870  the  express 
principle  attracted  the  attention  of  sportsmen, 
consisting  in  the  use  of  a  large  powder  charge 
in  proportion  to  the  weight  of  the  bullet  in 
order  to  obtain  a  high  velocity  and  increased 
striking  power  on  large  game.  The  .45-90-300 
cartridge  was  one  of  a  number  brought  out  in 
response  to  this  demand  and  adapted  to  the  re¬ 
peating  system  of  rifles. 

The  formation  of  the  National  Rifle  Asso¬ 
ciation  in  1871  resulted  in  a  series  of  inter¬ 
national  long-range  rifle  contests  in  which  the 
American  teams  won  a  majority  of  the  matches 
both  at  home  and  abroad.  The  weapons  used 
were  of  .44  and  .45  calibre  with  from  90  to  120 
grains  of  powder  and  paper  patched  bullets  of 
from  500  to  550  grains  of  hardened  lead.  The 
limit  of  weight  of  these  rifles  was  10  pounds 
and  the  minimum  trigger  pull  three  pounds. 
Great  skill  was  shown  in  the  manufacture  of 
these  rifles  and  the  results  attained  have  not 
been  surpassed  in  accuracy  by  later  develop¬ 
ments  in  weapons. 

Target  shooting  as  a  sport  became  popular 
throughout  the  country  as  a  result  of  these  con¬ 
tests  and,  as  many  clubs  were  unable  to  obtain 
facilities  for  long-range  practice,  shooting  at 
200  yards  in  the  standing  position  was  widely 
adopted.  The  large  bore  rifles  and  heavy 
charges  in  use  at  the  longer  ranges  were  found 
to  be  unnecessary  and  a  gradual  reduction  in 
calibres  took  place.  For  some  years  the  limit 
of  weight  remained  at  10  pounds.  At  the  Ger- 
man-American  schuetzenfests  there  were  no  re¬ 
strictions  as  to  the  weight  of  the  rifle,  or  the 
trigger  pull,  and  these  weapons  while  imprac¬ 
ticable  in  the  field  were  nevertheless  superior 
for  their  specific  purpose.  Hence  a  change  in 
type  in  offhand  weapons  has  come  about  and 
the  standard  weapon  is  the  ^schuetzen®  model, 
weighing  from  11  to  15  pounds.  The  .32  and 
.38  calibres  are  usually  adopted.  These  rifles 
are  frequently  equipped  with  a  palm  rest,  a  rod 
extending  down  from  the  forestock,  terminat¬ 
ing  in  a  knob,  enabling  the  marksman  to  rest 
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the  left  elbow  on  the  hip.  A  cheekpiece,  butt- 
plate  with  horns  to  fit  the  arm,  double  set  trig¬ 
gers,  an  aperture  or  pin  head  front  sight  cov¬ 
ered  with  a  hood,  and  a  rear  elevating  vernier 
sight  with  a  wind-gauge  attachment  on  the 
tang  of  the  rifle  complete  the  outfit.  Telescope 
sights  are  increasing  in  numbers.  Lubricated 
grooved  bullets  slightly  hardened  with  tin  are 
used,  many  expert  riflemen  loading  them 
through  a  false  muzzle,  the  shell  being  after¬ 
ward  inserted  at  the  breech.  The  advantages 
claimed  for  this  system  are  the  perfect  fitting 
of  the  bullet  to  the  grooves  and  the  cleaning 
of  the  bore  as  the  bullet  is  forced  down  through 
the  rifling.  Such  weapons  are  capable  of  plac¬ 
ing  10  shots  in  a  2-inch  circle  at  200  yards 
from  a  machine  rest. 

Target  shooting  with  the  pistol  and  revolver 
at  distances  up  to  50  yards  is  a  popular  sport, 
encouraged  by  the  United  States  Revolver 
Association.  The  modern  single  shot  target 
pistol  has  a  10-inch  barrel  and  is  made  in  cali¬ 
bres  of  from  .22  to  .44,  .22-calibre  rim  fire  am¬ 
munition  being  generally  favored.  The  accu¬ 
racy  obtainable  is  surprising,  10  shots  having 
been  placed  in  a  3-inch  circle  at  50  yards,  the 
weapon  being  shot  in  the  regulation  position 
with  the  arm  extended,  free  from  artificial 
support.  Revolvers  for  target  purposes  are 
usually  of  from  .32  to  .44  calibre,  with  barrels 
from  six  to  eight  inches  in  length. 

Muzzleloading  shotguns  both  flintlock  and 
percussion  were  almost  exclusively  imported 
from  England  and  the  Continent.  The  products 
of  Joseph  Manton  were  unsurpassed  for  bal¬ 
ance,  fine  shooting  qualities  and  workmanship 
and  served  as  models  for  American  fowling 
pieces.  Barrels  and  locks  were  largely  imported, 
in  fact  it  is  only  within  a  comparatively  few 
years  that  many  shotgun  barrels  have  been 
made  in  this  country.  The  introduction  of  the 
Lefaucheaux  breechloading  system  from 
France  in  1852  marked  a  great  advance  over 
previous  inventions.  A  paper  and  brass-shell 
was  used  with  a  small  percussion  cap  in  the 
centre  of  the  base  of  the  cartridge,  ignited  by 
the  blow  of  the  hammer  on  a  brass  pin  extend¬ 
ing  through  the  side  of  the  head  of  each  shell, 
this  pin  also  affording  a  means  for  withdrawing 
the  empty  case.  The  barrels  were  hinged,  the 
breech  being  opened  for  the  insertion  of  the 
shells  by  means  of  an  under  lever.  This  system 
formed  the  basis  for  most  American  breech¬ 
loading  actions  for  double  and  single  guns.  Im¬ 
provements  have  been  made  from  time  to  time 
until  to-day  the  American  hammerless  ejecting 
gun  operated  by  a  top  lever  using  centre-fire 
shells  is  second  to  none.  The  various  styles  of 
single  trigger  mechanisms  are  gaining  in  popu¬ 
larity.  The  repeating  shotgun  is  distinctly 
American,  the  mechanism  in  most  cases  being 
operated  by  the  sliding  motion  of  the  fore  end. 

The  various  types  of  weapons  we  have  men¬ 
tioned  have  been  developed  during  the  era  of 
black  powder,  a  propellant  which  while  produc¬ 
ing  remarkably  uniform  results  has  changed  but 
slightly  in  its  constituents  during  the  past  cen¬ 
tury. 

The  introduction  of  smokeless  or  nitro  pow¬ 
der  has  marked  a  new  era  in  the  field  of  fire¬ 
arms.  Its  characteristic  features  are  absence 
of  smoke  and  fouling,  reduced  recoil,  reduc¬ 
tion  in  bulk  and  the  attainment  of  high  veloci¬ 
ties  with  relatively  low  chamber  pressures. 


In  military  weapons  smokeless  powder  was 
at  once  conceded  to  possess  obvious  advantages. 
During  the  Spanish-American  War  smokeless 
ammunition  was  made  in  large  quantities  for 
the  .45-calibre  Springfield  rifle.  The  Ordnance 
Board  after  careful  investigation  adopted  15 
Sept.  1892  the  Krag- Jorgensen  .30-calibre  rifle. 
This  arm  is  of  the  bolt-operated  type,  weighs 
nine  and  three-fourths  pounds  without  the  bay¬ 
onet  and  has  a  magazine  holding  five  cartridges. 
The  cartridge  contains  a  bullet  of  220  grains, 
consisting  of  a  lead  core  and  a  steel  jacket, 
the  charge  of  smokeless  powder  giving  a  muzzle 
velocity  of  2,000  feet  per  second  as  compared 
with  1,300  feet  for  the  .45-calibre  Springfield. 
A  marked  reduction  of  recoil,  a  flat  curve  of 
trajectory  and  economy  in  the  weight  of  am¬ 
munition,  as  well  as  a  great  gain  in  rapidity  of 
fire  are  notable  features.  A  10-inch  twist  is 
required  to  rotate  properly  the  long  bullet. 

In  1903  the  Ordnance  Board  adopted  a  new 
weapon  known  as  the  .30-calibre  Springfield. 
The  breech  mechanism  resembles  in  many  re¬ 
spects  a  form  of  the  Mauser-bolt  action,  which 
has  given  excellent  satisfaction.  The  magazine 
is  of  the  box  type  and  is  situated  under  the 
receiver.  The  cartridges  are  loaded  from  a 
clip,  the  magazine  being  provided  with  a  cut¬ 
off  so  that  the  weapon  may  be  used  as  a  single 
loader  if  desired.  Twenty  shots  have  been  fired 
in  government  tests  in  28jf$  seconds.  The  cart¬ 
ridge  has  a  cannelure  cut  around  the  head  to 
engage  in  the  extractor  in  place  of  the  flange 
on  the  Krag-Jorgensen  ammunition,  allowing 
the  cartridges  to  lie  compactly  in  the  magazine. 
The  150-grain  jacketed  bullet  is  used,  the 
powder  charge  being  increased  in  order  to  give 
a  muzzle  velocity  of  2,700  feet  per  second.  The 
rifle  weighs,  without  bayonet,  8.69  pounds  and 
is  3.60  feet  long.  The  bayonet  adds  one  pound 
in  weight  and  1.33  feet  in  length.  In  1917  a 
rifle  of  similar  dimensions,  taking  the  same 
cartridge,  but  of  a  British  type  was  adopted  for 
use  in  the  Great  War. 

The  telescope  sight  is  receiving  attention 
for  the  equipment  of  military  sharpshooters. 
The  hyposcope,  a  detachable  instrument  con¬ 
sisting  of  a  series  of  mirrors  in  a  tube  ex¬ 
tending  below  the  line  of  sight,  allowing  aim 
to.  be  taken  without  the  body  of  the  soldier 
being  exposed,  has  recently  been  placed  before 
the  Ordnance  Board  for  adoption. 

In  hunting  rifles  the  jacketed  bullet  and 
smokeless  powder  have  found  instant  favor. 
For  this  purpose  the  lead  core  of  the  bullet  is 
exposed  at  the  point  and  upon  striking  game 
it  expands  or  mushrooms,  making  a  most 
deadly  wound.  Though  the  .30-40  government 
cartridge  with  a  soft  nosed  bullet  is  largely 
used  a  number  of  special  cartridges  have  been 
designed.  The  .405  Winchester  adapted  to  their 
repeating  rifles  contains  a  300-grain  bullet,  the 
smokeless  powder  charge  developing  a  muzzle 
velocity  of  2,204  feet  per  second  and  a  muzzle 
energy  of  3,235  foot  pounds. 

The  application  of  smokeless  powder  to  re¬ 
volver  ammunition  has  resulted  in  increased 
efficiency,  as  an  unlimited  number  of  shots  may 
be  fired  with  no  perceptible  fouling  of  the  bar¬ 
rel  or  cylinder  and  a  degree  of  accuracy  main¬ 
tained  which  was  unattainable  in  the  days  of 
black  powder. 

Shotgun  cartridges  are  almost  exclusively 
loaded  with  this  propellant  and  American  ma- 
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chine-made  guns  are  now  being  produced  in 
weights  of  from  six  to  seven  pounds  without 
the  recoil  becoming  excessive  or  general  effec¬ 
tiveness  being  sacrificed.  The  imported  twist 
barrels  have  given  way  to  special  steel  barrels 
of  light  weight  and  great  tensile  strength. 

Automatic  firearms  have  within  the  past 
few  years  attracted  much  attention.  The  term 
automatic  literally  means  an  arm  that  con¬ 
tinues  its  acts  of  loading  and  firing  after  the 
first  shot  until  the  ammunition  is  exhausted. 
The  arm  that  after  firing  the  first  shot  per¬ 
forms  the  work  of  ejecting  the  empty  shell, 
recharges  the  chamber  and  leaves  the  arm 
ready  for  the  next  shot  by  merely  pressing  the 
trigger,  is  a  semi-automatic  firearm,  but  the 
term  automatic  has  been  generally  applied  to 
this  weapon.  There  are  two  systems  in  vogue 
at  present,  that  by  which  a  portion  of  the  gas 
from  the  explosion  is  utilized  to  operate  the 
breech  mechanism ;  the  other,  in  which  the  bar¬ 
rel  recedes  by  the  action  of  the  recoil  and 
accomplishes  the  same  result.  The  latter  sys¬ 
tem  has  been  successfully  applied  to  American 
repeating  pistols  which  are  a  marked  improve¬ 
ment  over,  the  revolver,  as  in  the  latter  there 
is  an  inevitable  escape  of  the  explosive  gases 
between  the  cylinder  and  the  barrel.  Metal- 
jacketed  bullets  and  smokeless  powder  are  used 
on  these  repeating  pistols.  Small-bore  rifles 
designed  on  the  recoil-operated  system  are  a 
popular  weapon  and  a  repeating  semi-automatic 
shotgun  is  now  before  the  public.  See  Machine 
Gun. 

There  are  many  excellent  types  of  firearms 
in  use  that  seem  well  adapted  for  all  time, 
but  progress  is  constantly  being  made.  The  au¬ 
tomatic  and  semi-automatic  weapon  will  be 
an  important  factor  in  the  warfare  and  sport  of 
the  future.  See  Arms  and  Armor;  Artillery; 
Ordnance;  Gun;  Musket,  etc. 
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SMALLEY,  smal'i,  George  Washburn, 

American  journalist:  b.  Franklin,  Norfolk 
County,  Mass.,  2  June  1833 ;  d.  1916.  He  was 
graduated  at  Yale  in  1853,  read  law,  and,  having 
been  admitted  in  1856  to  the  bar,  practised  in 
Boston  until  the  beginning  of  the  Rebellion, 
when  he  became  correspondent  in  the  field 
for  the  New  York  Tribune.  From  No¬ 
vember  1861  to  October  1862  he  acted  as  war 
correspondent,  first  in  South  Carolina,  then  in 
Virginia,  in  the  campaigns  of  the  Shenandoah 
and  the  Potomac,  then  was  on  the  editorial 
staff  till  1867,  and  in  that  year  organized  the 
Tribune’s  European  bureau  in  London.  There 
he  remained  in  charge  of  all  European  corre¬ 
spondence  until  1895,  when  he  returned  to  the 
United  States  as  American  correspondent  of 
the  London  Times.  His  publications  are  Re¬ 
view  of  Bright’s  Speeches >  (1868)  ;  <London 
Letters*  (1890)  ;  (Studies  of  Men*  (1895)  ; 
<  Anglo- American  Memories)  (1911;  2d  series, 
1912).  • 

SMALLPOX.  The  date  of  the  origin  of 
smallpox,  as  is  the  case  with  other  similar  dis¬ 
eases,  has  not  been  definitely  established.  The 
probabilities  are  that  it  made  its  first  appear¬ 
ance  in  the  Orient  and  was  thence  introduced 
into  western  Europe.  A  severe  epidemic  of 
smallpox  is  said  to  have  occurred  in  Iceland 
in  1241 ;  we  have  no  trustworthy  record,  how¬ 
ever,  of  the  disease  before  the  15th  century, 
when  it  began  to  appear  in  Europe.  Epidemics 
became  progressively  more  common  in  the  16th 
and  17th  centuries  and  reached  their  maximum 
of  frequency  and  extent  in  the  18th  century. 
For  official  data  concerning  the  disease  in  the 
17th  and  18th  centuries  we  are  chiefly  indebted 
to  the  London  Bills  of  Mortality,  which  gave 
a  weekly  account  of  burials  and  christenings, 
and  from  1629  to  1845  the  specific  causes  of 
death,  including  smallpox. 

It  has  been  estimated  that  the  population 
of  London  in  1685  was  530,000.  The  mortality 
from  smallpox  for  an  average  of  10  years 
from  1681  to  1690  was  over  three  in  a  thou¬ 
sand.  In  most  of  the  years  of  the  century, 
indeed,  the  mortality  was  in  the  neighborhood 
of  two  in  a  thousand,  sometimes  more  and 
at  other  times  less.  This  would  mean  an  aver¬ 
age  of  over  1,000  smallpox  deaths  in  London  a 
year.  As  it  has.  been  reckoned  that  about  one 
in  five  would  die,  there  were  evidently  about 
5,000  cases  of  smallpox  annually  in  the  English 
capital. 

As  will  be  readily  comprehended,  smallpox 
was  a  great  scourge  before  the  days  of  vac¬ 
cination  ;  but  a  small  percentage  of  people  es¬ 
caped  its  ravages.  Indeed  smallpox  was  as 
prevalent  in  the  18th  century  as  measles  is  at 
the  present  time.  Haygarth  gives  an  account 
of  an  epidemic  of  smallpox  in  Chester,  Eng¬ 
land,  in  1774,  at  which  time,  out  of  a  popula¬ 
tion  of  14,713,  1,202  persons  took  the  disease 
and  202  died.  At  the  termination  of  the  epi¬ 
demic  there  were  but  1,060  persons,  or  7  per 
cent  of  the  population,  who  had  never  had 
smallpox.  In  1722  smallpox  devastated  the 
small  English  town  of  Ware,  whose  popula¬ 
tion  numbered  2,515  souls;  of  this  number  there 
were  only  914  persons  susceptible  to  smallpox, 
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inasmuch  as  1,601  had  already  passed  through 
an  attack  of  the  disease.  During  the  epidemic 
referred  to  612  persons  were  attacked,  leaving 
but  302  individuals  in  the  entire  town  who  had 
never  had  smallpox.  Eighty-five  per  cent  of 
the  population,  therefore,  were  smallpox  sur¬ 
vivors. 

With  these  official  figures  in  mind,  we  may 
be  better  able  to  appreciate  the  general  esti¬ 
mate  of  the  extent  of  smallpox  given  by  writers 
of  the  day.  In  1802  Admiral  Berkeley,  in  a 
speech  before  the  House  of  Commons,  said : 
<(It  is  proved  that  in  this  United  Kingdom 
alone  45,000  persons  die  annually  of  the  small¬ 
pox;  but  throughout  the  world  what  is  it?  Not 
a  second  is  struck  by  the  hand  of  Time  but 
a  victim  is  sacrificed  upon  the  altar  of  that  most 
horrible  of  all .  disorders,  the  smallpox.®  King 
Frederick  William  III  of  Prussia,  in  a  dispatch 
dated  1803,  stated  that  40,000  people  succumbed 
annually  to  smallpox  in  his  kingdom.  The 
French  Minister  of  the  Interior,  in  reporting 
on  vaccination  in  1811,  estimated  that  150,000 
people  died  in  France  annually  from  smallpox; 
the  disease  is  reported  to  have  destroyed  in 
Russia  2,000,000  lives  in  a  single  year.  The 
distinguished  mathematician,  Daniel  Bernouille, 
writing  in  1760  to  1765,  calculated  that  not  less 
than  15,000,000  human  beings  died  of  smallpox 
every  25  years.  This  would  give  a  yearly  aver¬ 
age  of  600,000.  .  Dr.  Lettsom  estimated  that 
Europe  alone  claimed  210,000  victims  annually. 
Juncker  placed  the  yearly  sacrifice  from  small¬ 
pox  in  Europe  at  400,000.  When  to  these  figures 
are  added  the  deaths  due  to  devastating  epi¬ 
demics  in  Asia,  Africa  and  America,  the  esti¬ 
mate  of  Bernouille  does  not  appear  to  be  over¬ 
stated. 

Smallpox  was  introduced  in  the  western 
hemisphere  by  the  Spaniards  about  15  years 
after  the  discovery  of  America;  in  Mexico 
within  a  short  period  3,500,000  persons  are  said 
to  have  died  of  the  disease.  It  is  alleged  that 
in  Mexico,  smallpox  has  exterminated  whole 
tribes  of  Indians,  sparing  no  one  to  tell  the 
story  of  the  annihilation.  Robertson  refers  to 
smallpox  among  the  South  American  Indians 
as  follows:  <(In  consequence  of  this  (various 
calamities),  together  with  the  introduction  of 
smallpox,  a  malady  unknown  in  America  and 
extremely  fatal  to  the  natives,  the  number  of 
people  both  in  New  Spain  and  Peru  was  so 
much  reduced  that  in  a  few  years  the  accounts 
of  their  ancient  population  appeared  almost 
incredible.®  Catlin  states  that  of  12,000,000 
American  Indians,  6,000,000  fell  victims  of 
smallpox.  Washington  Irving’s  <Astoria>  makes 
mention  of  terrible  epidemics  of  smallpox 
among  the  Indians  in  which  ((almost  entire 
tribes  were  destroyed.®  Lloyd,  who  translated 
Prince  Maximilian’s  (Travels  in  the  Interior  of 
North  America, >  states  in  the  preface,  in  refer¬ 
ence  to  a  smallpox  epidemic  among  the  In¬ 
dians  in  1837 :  ((The  Big-Bellied  Indians  and 
the  Ricarees,  lately  amounting  to  4,000  souls, 
were  reduced  to  less  than  the  half.  The  As- 
siniboins,  9,000  in  number  .  .  .  are,  in  the  literal 
sense  of  the  expression,  nearly  exterminated.® 

According  to  records  published  by  the  gov¬ 
ernment  of  Denmark,  a  devastating  epidemic 
of  smallpox  appeared  in  Iceland  in  1707,  which 
destroyed  18,000  out  of  the  50,000  inhabitants; 
36  per  cent  of  the  total  population  perished. 
It  is  stated  on  good  authority  that  in  the  Danish 


colony  of  Greenland,  in  1734,  6,000  to  7,000 
persons  perished  from  smallpox,  representing 
nearly  two-thirds  of  the  population.  The  dis¬ 
ease  was  introduced  by  a  Danish  ship. 

The  natives  of  New  England  likewise  suf¬ 
fered  great  losses  by  smallpox.  Robertson 
writes:  <(At  the  same  time,  1631,  the  smallpox, 
a  distemper  fatal  to  the  people  of  the  New 
World  swept  such  multitudes  of  the  natives 
that  some  whole  tribes  disappeared.®  In  1752 
Boston  had  a  severe  epidemic  of  this  dread 
disease.  The  population  of  Boston  at  that 
time  was  15,684;  of  this  number  5,998  had 
previously  had  smallpox.  During  the  epidemic 
5,545  persons  contracted  the  disease  in  the  usual 
manner  and  2,124  took  it  by  inoculation.  Eigh¬ 
teen  hundred  and  forty-three  people  escaped 
from  the  town  to  avoid  the  danger  of  infec¬ 
tion.  There  were,  therefore,  left  in  the  city 
but  174  people  who  had  never  had  smallpox. 
The  population  at  the  end  of  the  epidemic  prac¬ 
tically  consisted  of  persons  who  had  survived 
an  attack  of  this  fear-inspiring  malady. 

Smallpox  was  essentially  a  disease  of  chil¬ 
dren  in  former  times;  to  such  an  extent  was 
this  true  that  the  disease  was  called  Kinds- 
pocken  (childpox  or  Kindsblattern) .  Owing 
to  the  pronounced  contagiousness  of  the  dis¬ 
ease  and  the  almost  universal  susceptibility  to 
it,  smallpox  was  largely  contracted  during  child 
life,  as  measles  is  at  the  present  time.  But 
comparatively  few  adults  contract  measles  at 
the  present  day  because  they  are  protected  by 
a  previous  attack  in  infancy  or  childhood.  The 
same  conditions  obtained  with  relation  to  small¬ 
pox  in  the  days  before  vaccination.  The  adult 
population  represented  mostly  the  survivors 
from  smallpox  in  childhood.  It  was  estimated 
that  less  than  6  per  cent  of  persons  were 
naturally  insusceptible  to  the  disease.  Vac¬ 
cination  has  totally  changed  the  age  period  of 
smallpox.  It  is  now  excessively  rare  for  a 
successfully  vaccinated  child  under  five  years  of 
age  to  die  of  the  smallpox;  it  is  even  uncom¬ 
mon  for  a  successfully  vaccinated  child  under 
10  years  of  age  to  die  of  the  disease,  as  was 
adequately  proved  in  the  testimony  presented 
before  the  British  Royal  Commission  on  Vac¬ 
cination.  Smallpox,  perhaps  more  than  any 
other  disease,  has  inspired  fear  and  terror  in 
the  popular  mind  because  of  its  loathsome  ap¬ 
pearance,  its  extreme  contagiousness  and  its 
disfiguring  consequences.  Lord  Macaulay, 
writing  of  the  untimely  death  from  smallpox 
in  1694  of  the  young  and  beautiful  Queen  Mary 
of  England,  gives  us  a  powerful  pen  picture 
of  the  ravages  of  this  pestilence:  <(That  dis¬ 
ease  over  which  science  has  since  achieved  a 
succession  of  glorious  and  beneficent  victories, 
was  then  the  most  terrible  of  all  of  the  min¬ 
isters  of  death.  The  havoc  of  the  plague  has 
been  far  more  rapid,  but  the  plague  has  visited 
our  shores  only  once  or  twice  within  living 
memory;  and  the  smallpox  was  always  present, 
filling  the  churchyards  with  corpses,  tormenting 
with  constant  fears  all  whom  it  had  not  yet 
stricken,  leaving  on  those  whose  lives  it  spared 
the  hideous  traces  of  its  power,  turning  the 
babe  into  a  changeling  at  which  the  mother 
shuddered,  and  making  the  eyes  and  cheeks  of 
the  betrothed  maiden,  objects  of  horror  to  the 
lover.®  During  certain  periods  in  England,  a 
very  large  percentage  of  the  people  were  pock- 
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Fig.  i  Vaccinia  on  rabbit’s  cornea,  showing  several  vaccine  bodies  in 
vacuoles  adjoining  the  nuclei  ol  epithelial  cells,  x  1000 
diameters. 

Fig.  2  Vaccine  bodies  in  further  development,  showing  the  differentiation  in 
structure.  From  the  cornea  of  a  rabbit,  x  1000  diameters. 

Fig.  3  Small  small-pox  parasite  in  protoplasm  of  epithelial  cells  of  skin,  in 
vacuoles  adjoining  the  nucleus. 

Fig.  4  A  more  advanced  stage,  showing  beginning  differentiation  of  the 
parasite. 

Fig.  5  Larger  parasites  in  stage  preceding  segmentation. 

Fig.  6  Segmentation  of  parasite;  from  a  case  of  experimental  small-pox  in 
the  monkey. 

These  figures  illustrate  the  first  phase  of  development  of  the  organism 

within  the  cell  protoplasm.  The  nuclei  are  not  affected.  Micro-photographs 

multiplied  iooo  diameters. 

Fig.  7  Beginning  of  intranuclear  development.  Two  nuclei  with  small' 
round  vesicles  inclosed. 

Fig.  8  Showing  further  development,  x  1500  diameters. 

Fig.  9  Beginning  formation  of  a  sporoblast  within  the  nucleus.  There  are 
two  sporoblasts  consisting  each  of  a  central  vesicle  with  a  series 
of  small  chambers  around  it. 

Figs.  10,  ii,  12  and  13  The  further  development  of  sporoblasts. 

Fig.  14  Spore  formation  with  free  spores  in  the  nucleus. 
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marked.  Ben  Jonson,  the  Elizabethan  dramatist, 
wrote : 

Envious  and  foule  disease,  could  there  not  be, 

One  beautie  in  an  age  and  free  from  thee. 

Not  only  did  the  disease  destroy  life,  dis¬ 
figure  and  maim,  but  it  was  at  one  time  the 
most  common  cause  of  blindness.  The  early 
records  of  the  London  Asylum  for  the  In¬ 
digent  Blind  showed  that  two-thirds  of  the 
inmates  had  lost  their  sight  as  a  result  of 
smallpox. 

Smallpox  was  a  .  great  scourge  before  the 
introduction  of  vaccination.  In  London  during 
the  18th  century  it  caused  one-twfelfth  of  all 
deaths.  Everyone  felt  that  he  had  to  pass 
through  an  attack  of  smallpox  at  some  period 
of  his  life.  One  of  Horace  Walpole’s  corre¬ 
spondents  (Wampole’s  <Letters))  wrote:  ((Poetry 
is  as  universally  contagious  as  smallpox : 
Everyone  catches  it  once  in  a  life  time  at  least, 
and  the  sooner  the  better.®  The  Germans  had 
a  proverb  which  expressed  the  same  thought: 
(<From  love  and  smallpox  but  few  remain  free.® 
Most  children  in  London  contracted  smallpox 
before  the  age  of  seven. 

Symptoms. —  The  patient  during  the  early 
stages  of  a  classic  attack  of  smallpox  suffers 
from  a  pronounced  chill,  followed  by  sudden 
fever  and  severe  backache;  nausea  and  vomit¬ 
ing  occur  with  great  frequency,  and  the  latter 
may  persist  for  several  days.  Dizziness  and 
general  aches  and  pains  are  common.  In  severe 
cases,  there  is  great  weakness  and  prostration. 
During  this  stage,  while  the  symptoms  may 
be  most  suggestive  of  smallpox,  no  positive 
diagnosis  can  be  made,  as  the  <(grip®  and  cer¬ 
tain  other  infections  may  imitate  the  early 
symptoms  of  smallpox.  Not  until  the  eruption 
appears  can  one  be  absolutely  sure  of  the  nature 
of  the  disease.  Many  persons  are  commonly 
exposed .  to  smallpox  before  the  diagnosis  can 
be  definitely  established. 

Eruptive  Stage.— About  the  third  day  of 
the  illness  the  fever  abates,  the  pains  subside 
and  the  patient  begins  to  feel  that  his  illness 
is  at  an  end.  But  he  is  woefully  mistaken,  for 
it  has  hardly  begun.  At  this  time  the  eruption 
makes  its  first  appearance;  it  is  not  formidable 
at  first  sight  and  looks  not  unlike  a  multitude 
of  flea-bites  on  the  face,  hands  and  elsewhere. 
Soon  it  spreads  over  the  greater  part  of  the 
body.  From  day  to  day  the  eruption  under¬ 
goes  a  change;  soon  the  face  is  covered  with 
numerous  pustules,  the  features  are  swollen 
beyond  their  normal  proportions  and  the  patient 
disfigured  beyond  recognition.  The  fever  again 
rises  and  acquires  the  characteristics  of  blood- 
poison  fever.  The  patient  suffers  greatly  from 
the  soreness  occasioned  by  the  multitude  of 
pustules  present,  particularly  those  on  the  hands 
and  feet.  In  severe  cases  the  pustules  may 
reach  the  enormous  number  of  30,000  to  40,000. 
The  presence  of  smallpox  sores  in  the  nose  and 
mouth  causes  great  difficulty  in  breathing  and 
great  distress  in  swallowing. 

The  Plague  of  Boils. — At  about  the  end  of 
a  fortnight,  the  patient,  if  he  recovers,  has 
passed  through  the  height  of  the  eruptive 
process  and  is  led  to  believe  that  he  is  on  the 
road  to  convalescence.  Now  a  new  plague  at¬ 
tacks  the  unfortunate  victim,  for  he  begins  to 
be  the  subject  of  boils  and  abscesses  which 
may  number  but  a  half  dozen  or  may  reach  a 


hundred  or  more.  In  a  proportion  of  small¬ 
pox  cases,  which  varies  with  the  severity  of 
the  attack,  one  or  both  eyes  may  be  damaged, 
with  consequent  impairment  or  loss  of  vision. 
An  attack  of  unmodified  smallpox  runs  its  course 
in  about  five  or  six  weeks.  At  its  conclusion 
the  patient  exhibits  on  his  countenance  nu¬ 
merous  disfiguring  pits  and  scars  which  re¬ 
main  throughout  his  life  as  a  sad  reminder  of 
the  cruel  malady  through  which  he  has  passed. 

Smallpox  in  its  usual  form  is  a  terrible 
disease,  and  there  is  an  almost  universal  sus¬ 
ceptibility  of  the  human  family  to  its  infection, 
but  there  is  no  malady  against  which  science 
possesses  a  surer  and  more  complete  safeguard. 
For  that  great  discovery,  the  world  is  indebted 
to  Edward  Jenner.  Like  all  other  infectious 
diseases,  smallpox  varies  in  severity  and  fatal¬ 
ity  in  different  epidemics.  One  of  the  most 
virulent  outbreaks  occurred  after  the  Franco- 
Prussian  War  in  1871 ;  this  became  a  veritable 
pandemic,  spreading  over  the  entire  civilized 
world  and  destroying  the  lives  of  hundreds  of 
thousands  of  persons.  In  other  epidemics  the 
type  of  the  disease  may  be  much  less  virulent 
and  may  be  characterized  by  a  lower  mortality 
rate. 

Since  1896  there  has  been  widely  prevalent  in 
the  United  States  a  peculiarly  mild  type  of 
smallpox  which  kills  only  a  very  small  propor¬ 
tion  of  those  attacked.  Hundreds  of  thousands 
of  such  cases  have  occurred  throughout  the 
country.  This  mild  type  is  doubtless  due  to  the 
weakness  of  the  infecting  germ.  Two  entirely 
different  types  of  smallpox  have  prevailed  in 
America  —  one  the  virulent  imported  variety 
which  destroys  the  lives  of  one-quarter  of  those 
whom  it  attacks,  and  the  other  the  mild  type 
above  referred  to.  An  interesting  feature  of 
the  latter  type  is  that  it  is  not  only  mild  as 
to  mortality  but  also  as  to  its  contagiousness ; 
practically  it  attacks  only  the  unvaccinated,  while 
vaccinated  persons  even  if  the  vaccination  dates 
back  30  or  more  years  are,  as  a  rule,  protected 
against  it.  The  opponents  of  vaccination  point 
to  this  mild  type  of  smallpox  and  say  that  the 
disease  has  lost  its  terrors.  Those  who  are 
thoroughly  familiar  with  the  subject,  however, 
know  that  neglect  of  vaccination  may  prepare 
a  community  for  a  death-dealing  epidemic  of 
the  classic  type  of  the  disease. 

Types  of  Smallpox.—  The  most  malignant 
and  fatal  type  of  smallpox  is  that  known  as 
hemorrhagic  or  <(black  smallpox.®  In  this  form, 
the  patient  is  overwhelmed  with  the  poison  and 
succumbs  to  it  before  the  characteristic  erup¬ 
tion  is  enabled  to  appear.  Instead  of  the  usual 
eruption,  blood  spots  occur  on  the  skin  and 
the  patient  dies  in  one,  two  or  three  days. 
This  malignant  type  is  more  prone  to  occur 
during  virulent  epidemics,  and  appears  chiefly 
in  pregnant  women,  men  addicted  to  alcohol 
and  in  those  debilitated  from  various  causes. 

^Confluent  smallpox®  is  a  severe  form  of  the 
disease  in  which  the  vesicles  and  pustules  run 
together  and  cover  extensive  areas  of  the  skin 
surface.  In  <(discrete  smallpox®  the  pustules 
are  separated  by  areas  of  skin  free  of  eruption. 
The  mortality  in  this  type  is  lower. 

When  an  individual  who  has  been  vaccinated 
some  years  before  exposure  to  smallpox  in¬ 
fection  contracts  the  disease,  the  course  of  the 
malady  is  apt  to  be  favorably  modified  by  the 
vaccination.  If  the  vaccination  be  recent,  he 
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will  in  all  human  probability  be  immune  against 
infection. 

The  Mortality  of  Smallpox  in  Vaccinated 
and  Unvaccinated  Persons. — As  years  pass, 
the  protective  power  is  prone  to  wane  and  after 
a  number  of  years  may  become  completely  ex¬ 
hausted.  In  most  instances,  some  protection 
is  still  exerted  after  many  years.  The  follow¬ 
ing  statistical  tables  of  Welch  (Wm.  M.)  and 
Schamberg  (Jay  F.),  covering  nearly  10,000 
cases  treated  in  the  Municipal  Hospital  of 
Philadelphia  between  1870  and  1904,  are  of 
interest : 


Cases 

Deaths 

Per  cent 
of 

deaths 

1 

Vaccinated  in  infancy  —  good  scars 
Vaccinated  in  infancy  —  fair  scars . 
Vaccinated  in  infancy  —  poor  scars 

Total  vaccinated  cases . 

2,718 

1,238 

1,673 

167 

146 

364 

6.16 

11.79 

21.75 

5,629 

4,348 

667 

1,826 

12.02 

42.00 

Unvaccinated . 

1  Total . 

9,977 

2,503 

25.08 

U  f 

It  will  be  seen  from  this  table  that  only  12 
per  cent  of  vaccinated  persons  died,  as  against 
42  per  cent  of  unvaccinated.  It  is  furthermore 
shown  that  the  perfection  of  the  vaccination  as 
indicated  by  the  type  of  vaccinal  scar  present 
influences  the  mortality.  Those  with  good 
scars  representing  the  results  of  excellent  vac¬ 
cination  had  the  lowest  fatality  rate  (a  little 
over  6  per  cent). 

Treatment  of  Smallpox. —  The  treatment  of 
smallpox  is  eminently  preventive :  after  the 
disease  has  once  been  contracted  by  an  unvac¬ 
cinated  person  relatively  little  of  an  effective 
character  can  be  done;  this  consists  largely  in 
supporting  the  strength  of  the  patient  until  the 
disease  has  run  its  course.  The  usual  prin¬ 
ciples  underlying  the  treatment  of  infectious 
fevers  apply  to  smallpox.  Special  care  is  neces¬ 
sary,  however,  to  protect  the  eyes  from  infec¬ 
tion  by  frequent  cleansings  with  mild  antiseptic 
solutions,  in  order  to  avoid  the  possibility  of 
destruction  of  vision. 

Thorough  and  adequate  vaccination  is.  a 
complete  safeguard  against  smallpox.  Isolation 
of  the  patient,  quarantine  of  those  who  have 
been  in  contact  with  him  and  disinfection  of 
the  premises  after  recovery  are  important  sani¬ 
tary  measures.  See  Vaccination. 

Jay  Frank  Schamberg. 

SMALLS,  smalz,  Robert,  American  legis¬ 
lator,  formerly  a  slave:  b.  Beaufort,  S.  C.,  5 
April  1839.  He  received  a  limited  education. 
In  the  capacity  of  pilot  he  rendered  valuable 
service  to  the  Union  cause  during  the  Civil  War 
and  was  promoted  to  the  rank  of  captain  there¬ 
for.  During  the  years  immediately  following 
the  war  he  rose  to  prominence  in  the  Republi¬ 
can  party,  and  became  a  member  of  the  South 
Carolina  legislature.  He  afterward  served  six 
terms  in  the  National  Congress.  He  was  succes¬ 
sively  appointed  collector  of  the  port  of  Beau¬ 
fort,  S.  C.,  from  1898. 

SMALLWOOD,  Charles,  Canadian  physi¬ 
cian  and  meteorologist:  b.  Birmingham,  Eng¬ 
land,  1812;  d.  Montreal,  Canada,  22  Dec.  1873. 
He  secured  a  medical  education,  removed  to 


Canada  in  1853  and  engaged  in  the  practice  of 
medicine  at  Saint  Martin’s,  Isle  Jesus.  He  es¬ 
tablished  a  meteorological  laboratory  which 
was  later  described  in  the  Reports  of  the 
Smithsonian  Institution,  and  conducted  many  in¬ 
teresting  observations,  among  them  that  of  the 
effect  of  light  on  the  action  of  ozone,  and.  of 
the  influence  of  electricity  in  plant  germination, 
as  well  as  discovering  the  activity  of  atmos¬ 
pheric  electricity  in  the  formation  of  snow 
crystals.  From  1858  he  was  professor  of 
meteorology  at  McGill  University,  later  occupy¬ 
ing  also  the  chair  of  astronomy.  Through  a 
grant  of  funds  from  the  government  in  1860  he 
was  enabled  to  purchase  magnetic  instruments 
and  he  began  a  series  of  investigations  in  1861. 
Upon  the  establishment  of  the  United  States 
signal  service  system  he  made  arrangements 
for  connections  with  it  in  several  Canadian 
cities.  He  was  author  of  many  valuable  papers 
in  the  Smithsonian  Reports  and  was  a  con¬ 
tributor  to  magazines. 

SMALLWOOD,  William,  American  sol¬ 
dier:  b.  Kent  County,  Md.,  1732;  d.  Prince 
George  County,  Md.,  14  Feb.  1792.  He  raised  a 
battalion  of  Maryland  troops  in  1776,  was 
elected  colonel  and  on  10  July  1776  joined 
Washington.  On  20  August  his  troops  were 
engaged  at  the  battle  of  Long  Island  and  bore 
its  brunt  from  sunrise  until  its  close,  leav¬ 
ing  half  their  number  on  the  field.  At 
White  Plains  on  18  October  they  were 
again  in  the  thickest  of  the  fight.  Small¬ 
wood  was  promoted  brigadier-general  for  his 
gallantry.  He  was  engaged  at  Fort  Washington 
on  16  November,  his  command  again  bearing 
heavy  losses,  and  in  1777  accompanied  General 
Sullivan  on  his  Staten  Island  expedition.  He 
raised  a  new  battalion  of  Maryland  troops  in 
that  year  and  at  the  battle  of  Germantown,  4 
Oct.  1777,  his  command  retrieved  the  day  and 
captured  part  of  the  enemy’s  camp.  He  was 
stationed  at  Wilmington  in  the  winter  of  1777-78, 
captured  a  British  brig  laden  with  provisions 
and  served  with  Gates  in  his  Southern  cam¬ 
paign.  He  won  the  thanks  of  Congress  for 
conduct  at  the  battle  of  Camden,  and  was  ap¬ 
pointed  major-general  in  1780,  but  refused  to 
serve  under  Baron  Steuben,  though  he  re¬ 
mained  in  the  army  until  1783.  He  was  elected 
to  Congress  in  1785  and  in  1785-88  was  gover¬ 
nor  of  Maryland. 

SMALT.  See  Cobalt. 

SMALTITE,  <(gray  cobalt,®  <(tin-white  co¬ 
balt,®  the  chief  ore  of  cobalt,  is  a  tin-white  to 
steel-gray,  metallic  mineral.  Essentially  it  is 
cobalt  diarsenide,  CoAs2,  but  nickel  is  usually 
present,  and  as  its  percentage  increases  the 
mineral  graduates  m'to  chloanthite,  the  isomor- 
phous  nickel  diarsenide.  It  also  generally  con¬ 
tains  iron  and  a  small  amount  of  sulphur.  It  is 
usually  massive,  but  crystallizes  in  the  isometric 
system,  the  crystals  showing  distinct  octahedral 
cleavage.  As  the  orthorhombic  mineral,  safflo- 
rite,  has  the  same  composition,  smaltite  is  one 
of  the  few  illustrations  of  an  isodimorphous 
mineral.  Its  hardness  is  5.5  to  6;  specific 
gravity  6.2  to  6.5;  the  massive  mineral  is  thus 
distinguished  from  the  softer  and  much  heavier 
safflorite.  Its  color  is  tin-white  to  steel-gray; 
streak  grayish -black;  lustre  metallic;  opaque. 
It  is  easily  fused  to  a  magnetic  globule  which 
affords  reactions  with  borax  beads,  for  iron, 


SMART 

cobalt  and  nickel.  Its  most  noteworthy  occur¬ 
rences  are  in  the  silver  and  copper  mines  of 
Saxony,  Bohemia  and  England. 

SMART,  Christopher,  English  poet:  b. 
Shipbourne,  Kent,  11  April  1722;  d.  London,  17 
May  1771.  He  was  graduated  at  Cambridge 
in  1742,  but  remained  there  as  Fellow  of  Pem¬ 
broke  until  1747.  His  early  fame  as  a  satirist 
was  supplemented  by  the  accomplishment  of 
more  serious  work,  the  most  noted  of  which 
was  his  translation  of  Horace  in  1756.  His 
first  volume  of  poems  appeared  in  1752,  but  it 
was  not  until  a  half  century  after  his  death  that 
he  won  the  distinction  for  original  work  in  the 
larger  world  of  letters  which  still  attaches  to 
his  name.  His  JSong  to  David,*  published  in 
1763,  and  written,  it  is  said,  upon  the  walls  of 
his  cell  during  his  confinement  for  debt  in  a 
house  of  detention  for  such  offenders,  was  at 
first  deemed  odd  and  melancholy.  In  1820  it 
was  reprinted  in .  the  London  Magazine,  and 
hailed  by  Rossetti  and  others  as  the  greatest 
poem  of  the  18th  century.  Consult  Browning, 
(Parleyings  with  Certain  People  of  Import¬ 
ance.  *  See  Song  to  David. 

SMART,  William,  Scotch  political  econo¬ 
mist  :  b.  Renfrewshire,  10  April  1853 ;  d.  1915. 
He  was  graduated  at  the  University  of  Glas¬ 
gow  and  entered  upon  a  business  career.  In 
1884  he  began  to  write  upon  economic  subjects, 
and  two  years  later  received  a  lectureship  at  the 
College  of  Dundee;  from  1896-1915  he  held  the 
Adam  Smith  professorship  at  the  University  of 
Glasgow,  and  is.  widely  known  as  the 
English  translator  of  Bohm-Bawerk’s  ( Positive 
Theory  of  Capital *  (1891),  and  as  the  editor  of 
Wieser’s  (Natural  Value*  (1893).  He  is  the 
author  of  ( Studies  in  Economics*  (1895)  ; 
(The  Distribution  of  Income)  (1899)  ;  and 
(Taxation  of  Land  Values  and  the  Single  Tax* 
(1900). 

SMART-WEED,  or  WATER-PEPPER, 

glabrate,  annual  herbs  ( Persicaria  hydropiper, 
and  other  species  of  the  same  genus),  of  the 
buckwheat  family,  naturalized  from  Europe, 
and  found  in  Wet  places.  They  have  alternate, 
lanceolate  leaves,  with  cylindric  fringed  ocrese, 
and  panicled  racemes  of  small  flowers  with 
greenish  calyx.  They  also  have  a  juice  which 
is  not  only  acrid  to  the  taste,  but  will  inflame 
tender  skin,  and  has  diuretic  and,  possibly, 
other  medicinal  properties. 

SMEATON,  sme'ton,  John,  English  civil 
engineer:  b.  Austhorpe,  near  Leeds,  Yorkshire, 
8  June  1724;  d.  there,  28  Oct.  1792.  His  father 
was  an  attorney,  and  took  him  to  London  in 
1742,  where  he  attended  the  courts  in  West¬ 
minster  Hall;  but  after  discovering  his  son’s 
disinclination  to  the  profession  he  yielded,  and 
in  1751  Smeaton  began  a  course. of  experiments 
on  a  machine  of  his  own  invention,  to  measure 
a  ship’s  way  at  sea,  and  made  two  voyages  with 
Dr.  Knight  to  try  the  effect  of  it,  and  also  for 
the  purpose  of  making  experiments  on  a  com¬ 
pass  of  his  own  construction,  which  was  ren¬ 
dered  magnetic  by  Dr.  Knight’s  artificial 
magnet.  In  1753  he  was  elected  a  Fellow  of  the 
Royal  Society.  In  1755  the  Eddystone  light¬ 
house  was  burned  down,  and  Smeaton  was  en¬ 
trusted  with  the  task  of  rebuilding  it.  Opera¬ 
tions  were  begun  in  August  1756  and  completed 
in  October  1759.  It  stood  until  1882,  when 
it  was  replaced  by  a  new  structure.  In  the  year 
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in  which  the  lighthouse  was  finished  he  was 
awarded  the  Copley  medal  of  the  Royal  Society. 
After  this  Smeaton  was  employed  on  many 
works  of  great  public  utility.  He  made  the 
river  Calder  (in  Yorkshire)  navigable;  planned 
and  executed  the  Forth  and  Clyde  Canal  in 
Scotland,  constituting  a  waterway  for  traffic 
passing  between  the  Atlantic  and  the  German 
Ocean.  He  was  appointed  engineer  to  Rams¬ 
gate  Harbor,  and  improved  it  by  various  opera¬ 
tions,  of  which  he  published  an  account  in  1791. 
He  built  a  steam-engine  at  Austhorpe,  and 
made  experiments  with  it  to  ascertain  the 
power  of  Newcomen’s  engine,  which  he  brought 
to  a  greater  degree  of  perfection,  both  in  its 
construction  and  powers.  During  many  years 
of  his  life  he  was  a  frequent  attendant  upon 
Parliament,  where  his  opinion  on  various  works 
begun  or  pro j  ected  was  continually  asked.  Smea¬ 
ton  spent  much  of  .  his  leisure  in  the  study  of 
astronomy,  for  which  purpose  he  fitted  up  an 
observatory  in  his  house.  Consult  his  ( Reports * 
(1797)  ;  Smiles,  (Lives  of  the  Engineers> 
(1861). 

SMEDLEY,  William  Thomas,  American 

painter:  b.  Chester  County,  Pa.,  26  March  1858; 
d.  26  March  1920.  He  studied  engraving  in 
Philadelphia  and  painting  in  the  Pennsylvania 
Academy  of  Fine  Arts;  later  studied  in  New 
York  and  in  Paris  under  Jean  Paul  Laurens. 
Opening  a  studio  in  New  York  in  1880  he  be¬ 
came  much  sought  after  as  an  illustrator  of 
books  and  periodicals.  In  1882  he  traveled  with 
the  Marquis  of  Lome  through  Western  and 
Northwest  Canada  to  obtain  drawings  for  illus¬ 
trating  ( Picturesque  Canada. *  He  made  a 
sketching  tour  around  the  world  in  1890.  His 
work  is  distinguished  by  remarkable  purity  of 
line,  delicacy  and  power  of  dramatic  expression. 
Among  his  oil  paintings  may  be  mentioned  (An 
Indiscreet  Question ) ;  (A  Thanksgiving  Din¬ 
ner J  ;  and  (A  Summer  Occupation.  * 

SMELL.  See  Senses. 

SMELLIE,  smel'i,  William,  Scottish  author 
and  naturalist :  b.  Edinburgh,  1740;  d.  there,  24 
June  1795.  His  earliest  important  work  was 
the  compiling  of  a  large  part  of  the  first  edition 
of  the  Encyclopaedia  Britannica,*  published  in 
1771.  Six  years  earlier  he  had  gained  some 
prominence  in  the  field  of  natural  history  by  a 
dissertation  on  the  Sexes  in  Plants,*  in  which 
he  opposed  the  teachings  of  Linnaeus,  and  in 
1780  he  published  the  first  part  of  his  transla¬ 
tions  of  Buffon’s  (Natural  History.*  In  1790 
his  own  contributions  to  the  subject  were  edited 
and  published  under  the  title  ( Philosophy  of 
Natural  History.*  He  was  also  the  author  of 
many  other  works ;  among  them  were  biographies 
of  Hume,  Adam  Smith  and  other  prominent 
Englishmen. 

SMELT,  a  genus  ( Osmerus )  of  fishes  of 
the  family  Argentinidce  and  closely  related  to 
the  Salmonidce.  The  body  is  slender  and  some¬ 
what  compressed;  the  eyes  large  and  round  and 
the  under  jaw  projecting.  The  American  smelt 
(O.  mordax )  is  10  to  11  inches  long;  the  head 
and  body  are  semi-transparent,  with  the  most 
brilliant  tints  of  green  and  silver.  It  has  a 
strong  odor,  by  many  compared  to  that  of 
violets.  It  inhabits  the  sea-coast  from  the  Gulf 
of  Saint  Lawrence  to  Virginia  as  well  as  the 
depths  of  those  lakes,  such  as  Champlain  and 
Memphremagog,  which  have  a  sandy  bottom. 
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and  in  the  winter  and  early  spring  ascends 
rivers  in  great  multitudes,  for  the  purpose  of 
depositing  its  spawn.  It  is  highly  esteemed  as 
food  owing  to  its  delicate  flavor.  The  smelt 
fishery  is  one  of  considerable  and  growing  im¬ 
portance  and  is  carried  on  by  means  of  nets  and 
lines  during  the  winter  months.  Some  of  the 
land-locked  varieties  in  the  lakes  of  Maine  are 
said  to  excel  even  the  marine  fish  in  flavor. 
The  European  smelt  (O.  eperlanus)  is  scarcely 
distinguishable  from  the  American  and  is  the 
object  of  an  important  fishery.  The  surf  smelt 
( Hypomesus  pretiosus )  is  a  related  fish  about 
a  foot  in  length,  found  abundantly  on  the 
coasts  of  California  and  Oregon  and  is  said  to 
be  deliciously  flavored.  A  species  of  cisco  or 
whitefish  ( Argyrosomus  osmeriforms),  found 
in  the  lakes  of  central  New  York,  is  there 
known  as  the  smelt,  which  fish  it  resembles 
superficially  in  form  and  size. 

SMELTING.  See  Blast  Furnace. 

SMERDIS,  smer'dis,  the  Greek  name  of 
the  brother  of  Cambyses,  king  of  Persia.  In 
Persian  inscriptions  he  is  known  as  Bardija. 
He  incurred  the  envy  of  Cambyses  who  was 
warned  in  a  dream  that  Smerdis  should  take 
from  him  the  throne  and  was,  by  the  king’s 
command,  secretly  assassinated.  His  name  was 
taken  by  one  of  the  Magi,  Gaumata,  who  won 
the  favor  of  the  people  and  occupied  the  throne 
for  seven  months.  Gaumata  in  521  b.c.  was 
recognized  by  Darius  as  an  impostor  and 
usurper  and  consequently  put  to  death. 

SMET,  Peter  John  de.  See  De  Smet, 
Peter  John. 

SMETANA,  sme-ta'na,  Frederick,  Bohe¬ 
mian  composer:  b.  Leitomischl,  Bohemia,  2 
March  1824;  d.  Prague,  12  May  1884.  He  was  a 
well-known  orchestral  leader  in  Austria  and 
Sweden  and  was  the  composer  of  numerous 
symphonies  and  other  operatic  works.  Among 
them  are  (Die  Brandenburger  in  Bohmen) 
(1866);  (Richard  IIP;  (Mein  Vaterland) ; 
(Triumph-symphonie)  (1853). 

SMETHWICK,  smet’h'ik,  England,  a  bor¬ 
ough  in  Staffordshire,  three  miles  west  of 
Birmingham.  It  has  many  machine  shops, 
rivet,  screw  and  tube  works,  chemical  and  glass¬ 
works,  iron  foundries,  etc.  It  is  governed  by 
a  mayor,  aldermen  and  council.  Within  its 
borders  lies  the  ancient  village  of  Domesday. 
Pop.  about  70,694. 

SMILAX,  a  filaceous  genus,  with  entire  or 
lobed  leaves,  often  coriaceous  and  shining,  and 
greenish,  dioecious,  six-merous  flowers  with  re¬ 
curved  perianth.  The  pedicels  are  gathered  in 
axillary  umbels,  on  .long  peduncles,  and  bear 
red,  purple  or  black  berries.  They  have  stout, 
long,  tuberous  rootstocks  and  woody  or  her¬ 
baceous  stems  that  are  usually  twining  and  often 
climbing  by  tendrils,  which  are  two  stipules 
arising  from  the  sheaths  of  the  petioles.  S. 
pseudoclima,  S.  rotundifolia  and  others,  are  the 
familiar  green  or  cat-briers,  that  twist  them¬ 
selves  into  impenetrable  thickets,  and  are,  more¬ 
over,  well  armed  with  vicious,  strong  prickles; 
they  are  interesting  in  winter,  however,  on  ac¬ 
count  of  their  long-lingering  leaves  and  bunches 
of  berries.  The  American  carrion-flower  (S. 
herbacea )  has  an  annual  stem  that  is  very  ar¬ 
tistic  in  young  growth,  but  the  tassels  of  bloom 
when  open  in  early  spring  have  an  insupport¬ 


able  putrid  odor.  The  rootstocks  furnish  medi¬ 
cines  in  several  countries ;  those  of  several 
South  American  species  yield  china  root  and 
sarsaparilla  (q.v.). 

The  smilax  used  for  decoration  by  florists  is 
an  entirely  different  plant  ( Myrsiphyllum  as- 
paragoides )  raised  under  glass. 

SMILES,  Samuel,  Scottish  writer:  b.  Had¬ 
dington,  23  Dec.  1812;  d.  London,  17  April  1904. 
He  was  educated  for  the  medical  profession  and 
practised  for  some  years  as  a  surgeon  at  Leeds, 
when  he  became  editor  of  the  Leeds  Times.  In 
1845  he  became  secretary  to  the  Leeds  and 
Thirsk  Railway,  ^nd  in  1854  to  the  South- 
Eastern  Railway,  from  which  post  he  retired 
in  1866.  He  is  the  author  of  many  works  on 
industrial  enterprise  and  other  themes,  the 
chief  of  which  are  (Life  of  George  Stephen¬ 
son  >  (1857);  <Self-Help> .  (1859),  which  at¬ 
tained  a  very  wide  circulation  and  is  the  work 
by  which  he  is  best  known;  ( Workmen’s  Earn¬ 
ings,  Strikes  and  Wages*  (1861)  ;  (Lives  of  the 
Engineers*  (1861  and  1875)  ;  industrial  Biog¬ 
raphy*  (1863)  ;  (Lives  of  Boulton  and  Watt* 
(1865)  ;  (The  Huguenots,  their  Settlements, 
Churches,  and  Industries  in  England  and  Ire¬ 
land*  (1867)  ;  <Character>  (1871)  ;  (The 
Huguenots  in  France  after  the  Revocation  of 
the  Edict  of  Nantes*  (1874)  ;  ‘Thrift*  (1875)  ; 
(Lives  of  Thomas  Edward*  (1876)  ;  ( Robert 
Dick)  (1878);  ‘George  Moore,  Merchant  and 
Philanthropist  (1878);  ‘Self-Effort*  (1889); 
‘Jasmin,  the  Barber-Poet  (1891)  ;  and  ‘Josiah 
Wedgwood*  (1894). 

SMILEY,  smi'li,  Albert  Keith,  American 
humanitarian  of  Quaker  descent :  b.  Vassalboro, 
Me.,  17  March  1828;  d.  2  Feb.  1912.  He  was 
graduated  at  Haverford  College  in  1849  and 
was  instructor  there  until  1853.  He  was  en¬ 
gaged  as  a  school  principal  in  1853-79.  In 
1869,  with  his  twin-brother,  Alfred,  he  pur¬ 
chased  a  tract  of  land  at  Lake  Mohonk,  Ulster 
County,  N.  Y.,  and  in  1870  erected  a  summer 
hotel  there.  The  holdings  of  the  estate  were 
gradually  increased  until  they  numbered  about 
5,500  acres.  From  1879  Smiley  was  a  mem¬ 
ber  of  the  United  States  Board  of  Indian 
Commissioners,  and  from  1882  until  1904  he 
annually  invited  to  Lake  Mohonk  as  his  per¬ 
sonal  guests  for  four  days  more  than  200  per¬ 
sons  for  the  purpose  of  discussing  American 
Indian  affairs.  After  1904  the  affairs  of  the 
dependent  peoples  of  the  Philippines,  Porto 
Rico  and  Hawaii  were  also  discussed.  From 
1894 ‘he  held  annual  conferences  in  the  interests 
of  international  arbitration,  to  which  were  in¬ 
vited  more  than  300  persons,  also  his  personal 
guests.  With  his  brother  Alfred  tie  in  1889 
purchased  another  large  tract  of  land  at  Red¬ 
lands,  Cal.,  which  he  made  into  a  park  known 
as  the  Canon  Crest  Park,  which  is  kept  open 
to  the  public.  He  presented  a  library  costing 
$71,000  to  Redlands.  He  was  a  member  of  the 
board  of  trustees  of  Brown  University  from 
1875,  and  was  an  original  member  of  the  board 
of  trustees  at  Bryn  Mawr  College. 

SMILEY,  Daniel,  American  humanitarian, 
half-brother  of  A.  K.  Smiley  (q.v.)  :  b.  Vassal¬ 
boro,  Me.,  29  Nov.  1855.  He  was  graduated  at 
Haverford  College  in  1878  and  until  1881  was 
engaged  in  teaching  Latin  and  Greek  at  the 
William  Penn  Charter  School,  Philadelphia. 
He  assisted  his  brother  Albert  with  the  man- 
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agement  of  the  Lake  Mohonk  summer  resort, 
and  from  1882  was  connected  with  the  manage¬ 
ment  of  the  conferences  held  there.  He  be¬ 
came  owner  of  both  the  Lake  Mohonk  estate 
and  that  at  Canon  Crest  Park,  Redlands,  Cal., 
upon  the  death  of  his  brother  in  1912.  He  is 
a  trustee  of  Haverhill  and  Vassar  colleges,  and 
of  the  State  Normal  School  at  New  Paltz, 
N.  Y.  He  succeeded  his  brother  on  the  United 
States  Board  of  Indian  Commissioners  in  1912. 

SMILEY,  Sarah  Frances,  American  au¬ 
thor:  b.  Vassalboro,  Me.,  30  March  1830. 
She  is  well  known  as  a  religious  speaker  and 
writer,  is  a  Biblical  scholar  and  linguist  and 
is  the  founder  and  director  of  the  Society  for 
Home  Study  of  the  Holy  Scriptures  and  Church 
History.  She  has  published  (Who  is  He?1* 
(1868)  ;  (Fulness  of  Blessing*  (1876);  (Garden 
Graith*  (1880),  etc. 

SMILLIE,  smi'li,  George  Henry,  Ameri¬ 
can  painter:  b.  New  York,  29  Dec.  1840;  d. 
Bronxville,  N.  Y.,  10  Nov.  1921.  He  traveled  in 
Europe  and  America  and  many  of  his  works, 
chiefly  landscapes,  are  to  be  seen  in  public  and 
private  galleries,  American  and  European,  notably 
( Autumn  Afternoon,*  Metropolitan  Museum; 
(Near  Ridgefield,  Conn.,1*  Lotos  Club,  New 
York  City;  (Light  and  Shadow  Along  Shore,* 
Union  League  Club,  Philadelphia;  (On  the 
Merrimack  River,1*  (Near  Newburyport*  and 
(At  Marblehead  Neck,*  London,  England.  He 
was  a  member  and  for  four  years  treasurer  of 
the  American  Water  Color  Society;  in  1882  he 
became  a  National  Academician  and  was 
recording  secretary  and  councilman  for  10 
years  of  the  Academy. 

SMILLIE,  James  D.,  American  painter:  b. 
New  York,  16  Jan.  1833;  d.  1909.  Before  be¬ 
coming  a  painter  he  made  his  reputation  as  a 
landscape  engraver.  He  was  one  of  the 
founders  of  the  American  Water  Color  Society 
and  one  of  the  ^original  fellows**  of  the  Painter- 
Etcher  Society  of  London,  England.  In  1876 
he  became  a  National  Academician.  He  served 
a  term  as  president  of  the  New  York  Etching 
Club,  and  is  well  known  for  his  writings  on 
etching. 

SMIRKE,  smerk,  Robert,  English  painter; 
b.  near  Carlisle,  in  1751 ;  d.  London,  5  Jan.  1845. 
He  was  (Originally  employed  in  painting  coach 
panels,  but  soon  proved  himself  capable  of  ex¬ 
celling  in  a  much  higl  er  branch  of  the  art ;  and 
before  the  appearance  of  Wilkie  had  no  great 
rival  as  a  genre  painter.  He  was  elected  a  mem¬ 
ber  of  the  Royal  Academy  in  1792,  the  year 
when  Sir  Joshua  Reynolds  died,  and  gave  as  his 
presentation  picture  (Don  Quixote  and  Sancho.* 
A  large  proportion  of  his  pictures  are  admirable 
illustrations  of  the  creation  of  Cervantes’  pen. 
Among  others  may  be  mentioned  Sancho’s 
( Audience  of  the  Duchess,*  (Don  Quixote  ad¬ 
dressing  his  Princess  Dulcinea,*  and  the  ^Com¬ 
bat  between  Don  Quixote  and  the  Giants  inter¬ 
rupted  by  the  Innkeeper.*  Among  his  other 
works  a  first  place  is  due  to  his  Hnfant 
Bacchus,*  ( Psyche,*  the  ( Angel  Justifying 
Providence,*  from  Parnell’s  (Hermit* ;  the 
( Gipsy,*  and  the  ( Fortune-tellers.* 

SMITH,  the  most  common  family  name. 
In  the  early  history  of  the  world’s  industry 
every  worker  in  metals  or  every  one  who  ran  a 
forge  was  called  a  smith.  If  he  worked  silver 


or  lead  he  was  a  whitesmith,  if  gold  a  gold¬ 
smith  and  if  iron  a  blacksmith.  In  course  of 
time  John,  the  smith,  came  to  be  known  as  John 
Smith,  Hans  as  Hans  Schmidt,  and  so  on. 
Metal  working  being  common,  Smiths  became 
numerous,  and  now  every  directory  has  pages 
of  Smiths. 

SMITH,  Adam,  Scottish  economist  and 
philosopher:  b.  Kirkcaldy,  Fifeshire,  5  June 
1723;  d.  Edinburgh,  17  July  1790.  He  studied 
at  the  University  of  Glasgow,  where  he  re¬ 
mained  until  1740,  when  he  went  to  Balliol  Col¬ 
lege,  Oxford.  Quitting  Oxford,  and  all  views 
to  the  Church,  which  had  led  him  there,  in  1748 
he  settled  at  Edinburgh,  and  delivered  some 
courses  of  lectures  on  rhetoric  and  polite  litera¬ 
ture.  In  1751  he  was  elected  professor  of  logic 
at  Glasgow,  and  the  year  following  of  moral 
philosophy  at  the  same  university.  Both  in  mat¬ 
ter  and  manner  his  lectures  were  of  the  highest 
merit.  Those  on  moral  philosophy  contained 
the  rudiments  of  two  of  his  most  celebrated 
publications,  of  which  the  first,  the  ( Theory  of 
Moral  Sentiments,*  appeared  in  1759,  and  was 
most  favorably  received.  His  theory  makes 
sympathy  the  foundation  of  all  our  moral  senti¬ 
ments.  To  this  work  he  afterward  added  an 
( Essay  on  the  Origin  of  Languages* ;  and  the 
elegance  and  acuteness  displayed  in  these  trea¬ 
tises  introduced  him  to  the  notice  of  several  emi¬ 
nent  persons,  and  he  was  engaged  in  1764  to  at¬ 
tend  the  duke  of  Buccleuch  in  his  travels.  A  long 
residence  in  France  with  this  nobleman  intro¬ 
duced  him  to  the  acquaintance  of  Turgot, 
Quesnay,  Necker,  D’Alembert,  Helvetius  and 
Marmontel,  to  several  of  whom  he  was  recom¬ 
mended  by  David  Hume.  He  returned  to  Scot¬ 
land  in  1766,  and  at  Kirkcaldy  led  a  life  of 
strict  study  and  retirement  for  10  years,  the 
fruit  of  which  was  his  celebrated  ( Inquiry  into 
Nature  and  Causes  of  the  Wealth  of  Nations* 

( 1776) .  This  work  has  become  a  standard  classic 
and  may  be  deemed  the  formal  precursor  of  the 
modern  sciences  of  political  economy.  (See 
Political  Economics).  It  owed  something  to 
French  thinkers,  but  arranged  the  ideas  derived 
from  them  in  an  original  fashion.  Its  basic 
contention  is  that  national  progress  is  best 
secured  by  freedom  of  private  initiative  within 
the  bounds  of  justice.  Subsequently  he  was 
made  commissioner  of  customs  for  Scotland, 
and  in  1787  was  chosen  rector  of  the  Univer¬ 
sity  of  Glasgow.  A  short  time  before  his  death 
he  ordered  all  his  manuscripts  to  be  burned, 
except  a  few  detached  essays.  Numerous  edi¬ 
tions  both  of  the  (Moral  Sentiments*  and  the 
(Wealth  of  Nations*  have  been  published.  Of 
the  former  the  sixth  edition  contained  consider¬ 
able  additions  and  corrections.  This  work  was 
translated  into  French  by  the  Marquis  de  Con- 
dorcet.  A  volume  of  additions  and  corrections 
to  the  first  two  editions  of  the  ( Wealth  of 
Nations*  appeared  in  1784,  and  was  included  in 
the  third  edition,  published  the  same  year.  The 
best  of  the  later  editions  of  this  standard  work 
are  those  published  under  the  editorship  of 
Macculloch  (with  life  notes  and  supplementary 
dissertations  1828;  often  reissued),  Thorold 
Rogers  (1870),  T.  S.  Nicholson  (1884),  and  Bel¬ 
fort  Bax  (1887).  The  ( Wealth  of  Nations* 
has  been  translated  into  several  European  lan¬ 
guages —  into  French  by  Germain  Gamier 
( 1802 ;  new  ed.,  1860)  ;  into  German  by  Garve 
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(1794-96),  and  by  Asher  (Stuttgart  1861). 
(See  Wealth  of  Nations,  The).  Consult 
Stewart,  (Life  of  Adam  Smithy  (4th  ed.,  1843)  ; 
Mackintosh,  ( Progress  of  Ethical  Philosophy ) 
(in  Vol.  I  of  his  (Misc.  Works, y  1854)  ;  Rae, 
(Life  of  Adam  Smith)  (1895);  Graham, 
( Scottish  Men  of  Letters  in  the  18th  Century* 
(1901). 


.SMITH,  Sir  Albert  James,  Canadian 
statesman:  b.  Shediac,  New  Brunswick,  1824; 
d.  1883.  He  was  called  to  the  bar  of  New 
Brunswick  in  1847,  served  in  the  New  Bruns¬ 
wick  assembly  in  1852-67,  was  a  member  of  the 
executive  council  in  1856-63,  attorney-general  in 
1862-63  and  premier  in  1864-66.  He  was  elec¬ 
ted  to  the  Dominion  Parliament  in  1867,  and 
was  Minister  of  Marines  and  Fisheries  in  1873- 
78.  He  was  the  representative  of  the  Dominion 
government  before  the  Halifax  Fisheries  Com¬ 
mission  in  1877.  In  1878  he  was  knighted. 


SMITH,  Albert  William,  American  me¬ 
chanical  engineer :  b.  Westmoreland,  N.  Y., 
30  Aug.  1856.  He  was  graduated  at  Cornell 
University  in  1878,  and  was  assistant  professor 
in  mechanical  engineering  there  in  1887-91.  In 
1891-92  he  was  professor  of  machine  design  at 
the  University  of  Wisconsin,  and  in  1892-1904 
he  was  professor  of  mechanical  engineering  at 
Leland  Stanford  Jr.  University.  From  1904 
he  was  director  of  mechanical  engineering  at 
Sibley  College,  Cornell  University,  where  since 
1915  he  has  been  dean.  Author  of  (Elementary 
Machine  Design)  (1895)  ;  (Material  of  Ma- 
chines*  (1902;  2d  ed.,  1914),  etc. 

SMITH,  Alexander,  Scottish  poet  and  es¬ 
sayist  :  b.  Kilmarnock,  31  Dec.  1830 ;  d.  Wardie, 
near  Granton,  5  Jan.  1867.  After  a  general 
education,  he  learned  pattern-designing  and  re¬ 
moved  to  Glasgow  with  the  double  object  of 
finding  employment  among  its  manufacturers 
and  intellectual  improvement  among  its  literary 
society.  In  1853  he  published  his  (Life  Drama.* 
It  was  at  first  enthusiastically  received  as  a 
poem  of  the  highest  order,  but  a  reaction  of 
dissent  soon  set  in  headed  by  Aytoun,  who  in 
his  burlesque  tragedy  of  (Firmilian>  char¬ 
acterized  Smith’s  production  as  belonging  to  the 
^spasmodic®  school  with  Dobell  and  P.  J. 
Bailey.  In  1854  Smith  was  appointed  secretary 
of  the  University  of  Edinburgh,  to  which  the 
offices  of  registrar  and  secretary  to  the  univer¬ 
sity  council  were  later  added,  and  the  following 
year  produced,  with  Sydney  Dobell,  a  volume 
of  ( Sonnets  on  the  War.1*  This  was  followed 
in  1857  by  his  (City  Poems,  *  to  which  suc¬ 
ceeded  his  longest  and  best  work,  ( Edwin  of 
Deira*  (1861).  He  turned  his  attention  seri¬ 
ously  to  prose  composition,1  and  became  a 
regular  contributor  to  leading  English  maga¬ 
zines. 


SMITH,  Alexander,  American  chemist: 
b.  Edinburgh,  Scotland,  11  Sept.  1865  ;  d.  there, 
9  Sept.  1922.  Educated  in  Edinburgh  and  Mu¬ 
nich,  receiving  his  Ph.D.  at  the  University  of 
Munich.  In  1889-90,  assistant  in  chemistry  at 
University  of  Edinburgh ;  from  1890  to  1894  he 
held  the  chair  of  chemistry  and  mineralogy  at 
Wabash  College;  1898-1903,  professor  and  di¬ 
rector  of  general  and  pl^sical  chemistry,  Uni¬ 
versity  of  Chicago.  In  1911  he  was  placed  in 
charge  of  the  department  .of  chemistry  of 
Columbia  University.  He  has  translated  sev¬ 


eral  important  foreign  works  on  chemistry,  and 
published  among  others  laboratory  Outlines  of 
General  Chemistry)  (1899)  ;  (Teaching  of 
Chemistry  and  Physics*  (1902)  ;  ( Introduction 
to  General  Inorganic  Chemistry)  (1906)  ;  Gen¬ 
eral  Chemistry  tor  Colleges)  (1908)  ;  (Text- 
Book  of  Elementary  Chemistry*  (1914). 

SMITH,  Alexander  Coke,  American  Meth¬ 
odist  bishop:  b.  Sumter  County,  S.  C.,  16  Sept. 
1849;  d.  Asheville,  N.  C.,  28  Dec.  1906.  He 
was  graduated  from  Wofford  College,  Spar¬ 
tanburg,  S.  C.,  in  1886,  was  appointed  pro¬ 
fessor  of  mental  and  moral  philosophv  there 
and  in  1890  was  called  to  the  chair  of  theology 
at  Vanderbilt  University.  He  was  elected 
bishop  of  the  Methodist  Episcopal  Church 
South  in  May  1902. 

SMITH,  Alfred  E.,  American  legislator  and 
statesman:  b.  New  York  City,  30  Dec.  1873. 
He  attended  the  parochial  school  of  Saint 
James  in  New  York  and  after  graduation 
took  charge  of  the  trucking  business  of  his 
father.  In  1895  Mr.  Smith  was  appointed  clerk 
in  the  office  of  the  commissioner  of  jurors, 
which  position  he  held  until  his  election  to  the 
State  assembly  in  1903  from  the  then  second 
district  of  New  York  City.  Re-elected  annually 
to  the  assembly,  he  rapidly  rose  to  leadership 
in  that  body;  in  1911  he  became  Democratic 
leader  in  the  assembly;  in  1912  was  Democratic 
floor  leader  ;  and  in  1913  was  the  unanimous 
choice  of  his  party  for  speaker.  Mr.  Smith 
was  re-elected  to  the  assembly  in  1913  and  1914, 
and  in  the  spring  of  1915  was  chosen  a  delegate 
to  the  New  York  State  Constitutional  Conven¬ 
tion.  In  this  capacity  he  received  high  com¬ 
mendation  from  all  parties,  and  Elihu  Root, 
chairman  of  the  convention,  pronounced  him 
one  of  the  best  informed  in  the  State  govern¬ 
ment  within  that  body.  In  the  assembly  Mr. 
Smith  demonstrated  unusual  ability.  During 
his  term  of  service,  the  insurance  investigation 
had  occurred,  with  its  important  effect  upon  the 
future  of  State  government;  the  Aids  scandal 
was  largely  responsible  for  the  election  of  Gov¬ 
ernor  Dix;  the  factory  investigation  had  taken 
place  with  Mr.  Smith  as  one  of  the  most  active 
members  of  the  committee.  Its  findings  cul¬ 
minated  in  the  enactment  by  the  Democratic 
party  while  in  power  of  the  greatest  number 
of  humanitarian  laws  ever  placed  on  the  statute 
books  of  New  York  in  a  single  decade.  The 
struggle  for  and  the  passage  of  the  Work¬ 
men’s  Compensation  Law  took  place  while  Mr. 
Smith  was  a  member  of  the  legislature,  as  also 
the  great  fight  for  political  purity,  the  elimina¬ 
tion  of  graft  and  of  corporation  campaign  con¬ 
tributions,  resulting  in  the  passage  of  the  Direct 
Primary  Law  and  the  imposition  of  rigorous 
penalties  for  corrupt  practices  in  connection 
with  elections.  During  Mr.  Smith’s  term  of 
service  in  the  State  legislature  he  constantly 
fought  for  the  submission  of  woman  suffrage  to 
the  people.  In  1915  Mr.  Smith  was  elected 
sheriff  of  New  York  County  by  a  plurality  of 
46,202.  In  1917  he  was  elected  president  of  the 
board  of  aldermen  of  Greater  New  York.  In 
each  office  that  he  held  he  received  the  unquali¬ 
fied  praise  and  support  of  the  best  element  of 
the  press  and  public  regardless  of  politics.  His 
record  made  him  the  logical  candidate  of  his 
party  for  governor  in  1918.  At  the  election  of 
5  Nov.  1918  he  was  elected  governor  of  New 
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York,  carrying  Greater  New  York  by  the  larg¬ 
est  plurality  ever  given  a  gubernatorial  can¬ 
didate.  In  the  State  he  received  1,009,936  votes 
against  994,828  for  his  opponent,  Mr.  Whitman. 
One  of  his  first  acts  as  governor  was  to  appoint 
a  reconstruction  commission  to  deal  with  the 
great  after-war  problems.  Among  his  recom¬ 
mendations  to  the  legislature  of  1919  were  a 
speedy  settlement  of  pressing  problems  resulting 
from  the  war ;  the  necessity  of  providing  for  at 
least  optional  municipal  ownership  of  public 
utilities ;  providing  more  liberal  home  rule  for 
cities ;  providing  a  minimum  wage  for  women ; 
the  passage  of  health  insurance  measures 
for  industrial  workers ;  the  amendment  of  the 
Workmen’s  Compensation  Law  for  the  purpose 
of  eliminating  the  direct  settlement  clause;  and 
the  establishment  of  co-operative  conditions  be¬ 
tween  the  producer  and  the  consumer.  He  was 
able  to  secure  the  enactment  of  several  of 
these  recommendations,  but  many  of  his  reme¬ 
dial  measures  met  defeat  in  the  legislature. 
The  governor  allowed  liberal  appropriations  for 
highway  maintenance  and  repair,  and  signed 
the  bill  providing  for  equal  pay  for  men  and 
women  employed  in  the  school  system  of  the 
State.  Appropriations  for  the  care  of  the  in¬ 
sane  and  the  feeble-minded  during  his  first  year 
were  the  largest  in  the  history  of  the  State. 
In  June  1919  he  called  a  special  session  of  the 
legislature  for  the  purpose  of  ratifying  the 
woman  suffrage  amendment  to  the  Federal 
Constitution. 

SMITH,  Alfred  Holland,  American  rail¬ 
road  president :  b.  1864.  He  became  a  messenger 
boy  with  the  Lake  Shore  and  Michigan  Southern 
Railroad  in  1879,  was  made  division  superin¬ 
tendent  in  1890,  assistant  superintendent  in 
1901  and  in  1901-02  he  was  general  superin¬ 
tendent  of  the  road.  He  then  became  associated 
with  the  New  York  Central  Railroad,  was  its 
general  superintendent  in  1902-03,  general  man¬ 
ager  in  1903-12,  vice-president  in  1906-13,  and 
on  1  Jan.  1914  he  was  made  president  of  that 
railroad  and  its  subsidiary  lines.  He  was  ap¬ 
pointed  assistant  director-general  of  railroads 
by  Secretary  McAdoo,  29  Dec.  1917,  in  charge 
of  transportation  east  of  Chicago  and  north  of 
the  Ohio  and  Potomac  rivers;  and  on  18  Jan. 
1918  regional  director  of  Eastern  railroads. 

SMITH,  Andrew  Jackson,  American  army 
officer :  b.  Bucks  County,  Pa.,  28  April  1815 ;  d. 
Saint  Louis,  Mo.,  30  Jan.  1897.  He  was  gradu¬ 
ated  from  the  United  States  Military  Academy 
in  1838,  and  prior  to  the  Civil  War  was  sta¬ 
tioned  at  various  army  posts  on  the  Western 
frontier.  In  1861  he  was  promoted  to  the  rank 
of  colonel  in  command  of  the  second  California 
Cavalry,  and  in  1862  brigadier-general  of  volun¬ 
teers  and  chief  of  cavalry  of  the  Department 
of  the  Missouri.  He  took  part  in  the  siege  of 
Corinth  and  was  also  engaged  in  the  campaigns 
of  Vicksburg  and  Mobile.  In  1866  he  was  re¬ 
stored  to  the  rank  of  colonel  in  the  regular 
army,  but  three  years  later  resigned  and  ac¬ 
cepted  the  appointment  of  postmaster  of  Saint 
Louis.  Ten  years  later  he  was  again  made  an 
officer  in  the  United  States  army,  and  placed 
upon  the  retired  list. 

SMITH,  Archibald  Carey,  American  naval 
architect  and  marine  painter:  b.  New  York,  4 
Sept.  1837;  d.  8  Dec.  1911.  He  received  a  gram¬ 
mar  school  education,  studied  marine  painting 
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under  M.  F.  H.  de  Haas,  and  learned  the  boat¬ 
building  trade  under  Robert  Fish.  In  1860  he 
built  the  American  sloop  Comet,  which  held  the 
American  championship  for  several  years.  He 
built  the  first  iron  boat  in  the  United  States, 
the  yacht  V index,  after  which  he  abandoned 
painting  to  devote  himself  entirely  to  boat  de¬ 
signing  and  building.  He  built  the  yacht  Mis¬ 
chief,  also  constructed  of  iron,  and  the  success¬ 
ful  defender  of  the  America's  Cup  against  the 
Atalanta  in  1881.  He  designed  the  schooners 
Iroquois,  Elsemarie,  Enchantress  —  winner  of 
the  King’s  Cup ;  many  yachts,  among  them  the 
Meteor  for  the  German  emperor;  motor  boats 
and  steamboats. 

SMITH,  Benjamin  Bosworth,  American 
Protestant  Episopal  bishop :  b.  Bristol,  L.  I., 
13  June  1794;  d.  New  York,  31  May  1884.  He 
was  graduated  from  Brown  University  in  1816, 
took  orders  in  1818,  and  in  1820-23  had  charge 
of  various  churches  in  Virginia.  He  was  rector 
of  Saint  Stephen’s  Church,  Middlebury,  Vt.,  in 
1823-28,  and  from  1830  to  1837  rector  of  Christ 
Church,  Lexington,  Ky.  He  was  consecrated 
first  bishop  of  Kentucky  in  1832,  and  on  the 
death  of  Bishop  Hopkins  in  1868  he  became 
presiding  bishop  of  the  Episcopal  Church  in  the 
United  States.  He  published  Saturday  Even¬ 
ing,  or  Thoughts  on  the  Progress  <of  the  Plan 
of  Salvation J  (1876),  etc. 

SMITH,  Benjamin  Eli,  American  editor: 
b.  Beirut,  Syria,  7  Feb.  1857;  d.  1913.  He  was 
graduated  from  Amherst  College  in  1877,  and 
has  been  editor  of  the  ( Century  Dictionary } ; 
( Century  Cyclopedia  of  Names ) ;  and  ( Century 
Atlas.  >  He  has  translated  Schwegler’s  (His- 
tory  of  Philosophy  >  (1879)  ;  Cicero’s  <De 

AmicitiaP  <Laelius>  (1897)  ;  and  edited  Frank¬ 
lin’s  (Poor  Richard’s  Almanac)  (1898). 

SMITH,  Benjamin  Leigh,  English  Arctic 
explorer :  b.  12  March  1828.  He  was  educated 
at  Cambridge,  and  was  called  to  the  bar  in  1856. 
After  acquiring  a  fortune  he  became  interested 
in  Arctic  exploration  and  made  his  first  voyage 
in  the  yacht  Samson  in  1871,  returning  with  im¬ 
portant  acquisition  of  facts  regarding  Spitz- 
bergen,  where  he  had  penetrated  to  lat.  81°  24'. 
He  made  a  second  and  third  expedition  to  Spitz- 
bergen  in  1872-73.  By  his  deep-sea  observa¬ 
tions  he  established  the  fact  of  warm  under¬ 
currents  flowing  beneath  the  surface  water  of 
the  Gulf  Stream.  In  1880-81  on  the  steamer 
Eira  he  made  two  trips,  the  first  resulting  in 
important  discoveries  on  and  in  the  neighbor¬ 
hood  of  Franz-Josef  Land.  On  the  second  ex¬ 
pedition,  the  Eira  was  crushed  in  the  ice  and 
sunk  21  Aug.  1881  off  Cape  Flora.  After  win¬ 
tering  in  that  region  the  crew  reached  Nova 
Zembla  in  August  1882,  and  were  brought  home 
by  a  relief  expedition.  He  received  gold  medals 
from  the  Paris  Geographical  Society  in  1880 
and  from  Royal  Geographical  Society  in  1881. 

SMITH,  Buckingham,  American  historian 
and  philologist:  b.  Cumberland  Island,  Ga.,  31 
Oct.  1810;  d.  New  York,  5  Jan.  1871.  He  was 
graduated  from  the  Harvard  Law  School  in 
1836,  and  for  several  years  practised  in  the 
courts  of  Maine,  when  he  took  up  his  residence 
in  Florida.  His  knowledge  of  the  Mexican  lan¬ 
guage  and  collections  of  Indian  _  manuscripts 
and  other  relics  were  acquired  during  his  office 
as  secretary  of  the  United  States  legation  in 
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Mexico  in  1850-52.  In  1855-58  he  served  in  a 
similar  capacity  the  legation  at  Madrid,  and 
there  gathered  material  of  much  value  regard¬ 
ing  the  history  of  the  Spanish-American  colo¬ 
nies.  Among  his  most  important  works  are 
(Narrative  of  Hernando  de  Soto’  (1854)  ;  (A 
Grammatical  Sketch  of  the  Heve  Language ’ 
(1861)  ;  <A  Grammar  of  the  Pima  or  Nerome’ 
(1862)  ;  <An  Enquiry  into  the  Authenticity  of 
Documents  Concerning  the  Discovery  of  North 
America  by  Verrazzano)  (1864). 

SMITH,  Charles  Alphonso,  author,  edu¬ 
cator:  b.  in  Greensboro,  N.  C.,  28  May  1864; 
professor  English,  U.  S.  Naval  Academy  since 
1917.  In  1884  he  was  graduated  from  David¬ 
son  College,  North  Carolina,  and  later  pursued 
graduate  work  in  Johns  Hopkins  University, 
where  from  1890  to  1893  he  was  instructor  in 
English.  From  1893  to  1902  he  was  professor 
of  English  in  Louisiana  State  University;  from 
1902  to  1909  professor  of  English  and  dean  of 
the  graduate  department,  University  of  North 
Carolina.  In  1909  he  was  elected  professor  of 
English  literature  in  the  University  of  Virginia, 
and  about  the  same  time  was  appointed  (for 
1909-10)  Theodore  Roosevelt  professor  of 
American  history  and  institutions  in  the  Uni¬ 
versity  of  Berlin.  He  has  written  several  au¬ 
thoritative  works  on  English  grammar,  among 
them  (01d  English  Grammar  and  Exercise 
Book)  (1896)  ;  ( Elementary  English  Grammar0 
(1903),  and  ( Studies  in  English  Syntax’ 
(1906).  He  served  as  associate  editor  of  (The 
World’s  Orators’  (1901),  and  of  the  (Library 
of  Southern  Literature’  (1909). 

SMITH,  Charles  Emory,  American  jour¬ 
nalist:  b.  Mansfield,  Conn.,  Feb.  1842;  d.  Phila¬ 
delphia,  Pa.,  January  1908.  He  was  graduated 
from  Union  College  in  1861,  and  five  years 
later  became  the  editor  of  the  Albany  Express. 
His  connection  with  the  Philadelphia  Press 
dates  from  1880,  when  he  was  made  its  editor- 
in-chief.  This  office  he  resigned  in  1890  to  be¬ 
come  Minister  to  Russia.  In  1898  he  was  ap¬ 
pointed  Postmaster-General  of  the  United  States 
and  continued  in  the  Cabinet  until  1901,  when 
he  resigned.  In  1902  he  again  assumed  the 
editorship  of  the  Philadelphia  Press. 

SMITH.  Charles  Ferguson,  American  sol¬ 
dier  :  b.  Philadelphia,  Pa.,  24  April  1807 ;  d.  Sa¬ 
vannah,  Tenn.,  25  April  1862.  He  was  grad¬ 
uated  at  West  Point  in  1825  and  served  there  as 
instructor  in  tactics  and  as  adjutant  and  com¬ 
mandant  1829-45.  .  He  commanded  a  light  bat¬ 
talion  in  the  Mexican  War  and  won  distinction 
in  several  actions.  He  subsequently  com¬ 
manded  the  Red  River  expedition,  served  in  the 
Utah  expedition  and  at  the  beginning  of 
the  Civil  War  was  made  brigadier-general  of 
volunteers  in  the  Union  army.  In  1862  he  was 
active  in  the  battle  of  Fort  Donelson  and  was 
promoted  to  major-general  of  volunteers. 

SMITH,  Charles  Forster,  American  classi¬ 
cal  scholar  and  educator:  b.  Abbeyville  County. 
S.  C.,  30  June  1852.  He  was  graduated  at 
Wofford.  College  in  1872,  later  studied  at  the 
universities  of  Harvard  and  Berlin,  and  took 
his  Ph.  D.  at  the  University  of  Leipzig  in  1881. 
In  1875-79  he  was  professor  of  classics  and 
German  at  Wofford  College,  and  in  1881-82 
professor  of  Greek  and  Latin  at  Williams  Col¬ 
lege.  He  occupied  the  chair  of  modern  lan¬ 


guages  at  Vanderbilt  University  in  1882-83,  and 
that  of  Greek  in  1883-94.  Since  1894  he  has 
been  professor  of  Greek  and  classical  philology 
at  the  University  of  Wisconsin.  He  was  presi¬ 
dent  of  the  American  Philological  Association 
in  1903.  He  translated  Hertzberg’s  <History  of 
Greece’  (1900);  edited  several  volumes  of  the 
classics  and  contributed  to  the  philological  jour¬ 
nals  and  literary  reviews.  Author  of  Remi¬ 
niscences  and  Sketches’  (1909). 

SMITH,  Charles  Henry,  «Bill  Arp,’’ 
American  humorist;  b.  Lawrenceville,  Ga.,  15 
June  1826;  d.  Atlanta,  Ga.,  24  Aug.  1903.  He 
was  graduated  at  Franklin  College,  Georgia, 
1848,  practised  law,  first  at  Rome,  Ga.,  and  then 
at  Cartersville,  and  served  in  the  Confederate 
army  throughout  the  Civil  War,  becoming 
major  on  the  staff  of  the  Third  Georgia  brigade. 
He  was  a  State  senator  1866-68,  and  was  well 
known  as  the  author  of  the  “Bill  Arp”  letters, 
contributed  to  the  Atlanta  Constitution  and  to 
(Home  and  Farm’  of  Louisville,  Ky.  He  pub¬ 
lished  <Bill  Arp’s  Letters’  (1886);  <Bill  Arp’s 
Scrap  Book’ ;  (A  Side  Show  of  the  Southern 
Side  of  the  War’ ;  (Fireside  Sketches’  (1890)  ; 
( Georgia  as  Colony  and  State,  1733-1893’ 
(1890)  ;  (The  Uncivil  War  from  1861  to  Date.’ 

SMITH,  Clement  Lawrence,  American 
Latin  scholar  and  educator:  b.  Upper  Darby, 
Pa.,  13  April  1844;  d.  1  July  1909.  He  was 
graduated  at  Haverford  College  in  1860  and  at 
Harvard  University  in  1863,  later  studying  at 
Gottingen  University.  He  was  professor  of 
Latin  and  Greek,  at  Swarthmore  College  in 
1869-70;  was  assistant  professor  of  Latin  at 
Harvard  in  1883-1904,  professor  in  1883-1904, 
dean  in  1882-1901  and  dean  of  the  faculty  of 
arts  and  sciences  in  1898-1902.  He  was  director 
of  the  American  School  of  Classical  Sciences  at 
Rome,  Italy,  in  1897-98.  He  edited  the  (Odes 
and  Epodes  of  Horace’  (1894)  in  the  ( College 
Series  of  Latin  Authors.’ 

SMITH,  David,  American  naval  officer:  b. 
Scotland,  1834;  d.  Washington,  D.  C.,  29  May 
1903.  Having  been  brought  to  America  in  child¬ 
hood,  he  received  his  education  at  the  Andover 
Academy  and  at  Harvard  University.  Just  be¬ 
fore  the  outbreak  of  the  Civil  War  he  entered 
the  Engineer  Corps  of  the  United  States  navy 
and  took  part  in  many  of  its  later  operations. 
He  originated  the  idea  of  ventilating  warships 
by  the  exhaust  method,  but  was  more  widely 
known  for  his  invention  of  an  apparatus  for 
testing,  instruments  of  precision  used  in  en¬ 
gineering.  He  was  promoted  rear-admiral  and 
retired  in  1896,  but  took  part  in  the  Cuban  War. 

SMITH,  David  Eugene,  American  mathe¬ 
matician  and  educator:  b.  Cortlandt,  N.  Y.,  21 
Jan.  1860.  He  was  graduated  at  Syracuse  Uni¬ 
versity  in  1881  and  took  his  Ph.D.  there  in 
1887.  He  was  master  of  pedagogics  at  the 
Michigan  State  Normal  College  in  1891-98; 
principal  of  the  State  Normal  School,  Brock- 
port,  N.  Y.,  in  1898-1901,  and  has  since  been 
professor  of  mathematics  at  Teachers’  College, 
Columbia  University.  He  is  editor  of  the  Bul¬ 
letin  of  the  American  Mathematical  Society, 
and  a  contributor  to  other  mathematical  periodi¬ 
cals.  He  edited  De  Morgan’s  < Budget  of  Para¬ 
doxes’  ;  is  joint  author  with  G.  Wentworth  and 
with  W.  W.  Brennan  of  a  number  of  text¬ 
books;  joint  author  of  <A  History  of  Japanese 
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Mathematics)  (1914);  joint  translator  of  Klein’s 
( Famous  Problems  of  Geometry ) ;  and  of 
Fink’s  ( History  of  Mathematics* ;  and  author 
of  (The  Teaching  of  Arithmetic  (1909)  ;  (The 
Teaching  of  Geometry*  (1912)  ;  (Rara  Arith- 
metica)  (1907)  ;  (Topical  Practical  Arithmetic 
(1912),  etc. 

SMITH,  David  M.,  American  inventor:  b. 
Hartland,  Vt.,  1809;  d.  Springfield,  Vt.,  10  Nov. 
1881.  His  first  patent  was  secured  in  1832,  and 
he  began  the  manufacture  of  ((awls  on  the  haft.® 
This  awl  haft  was  similar  to  the  one  now  known 
as  the  Aiken  awl.  He  removed  to  Springfield 
after  representing  the  town  of  Gilsum  in  the 
New  Hampshire  legislature  for  1840-41.  In 
1849  he  patented  in  America  and  England  a 
combination  lock  that  could  not  be  picked. 
Among  his  other  patents  were  an  improvement 
on  the  first  iron  lathe-dog,  a  pig-splitting  ma¬ 
chine,  two  sewing  machines,  a  patent  clothes¬ 
pin,  a  spring  hook  and  eye  and  a  blanket  hook. 
In  all  he  secured  about  60  patents,  including 
newspaper  folding  machinery. 

SMITH,  Edgar  Fahs,  American  chemist 
and  educator :  b.  York,  Pa.,  23  May  1856.  He  was 
graduated  at  Pennsylvania  College  in  1874  and 
took  his  Ph.D.  at  the  University  of  Gottingen 
in  1876.  He  was  professor  of  chemistry  at  the 
University  of  Pennsylvania  in  1888-1911,  vice¬ 
provost  there  in  1899-1911,  and  has  since  been 
provost.  He  has  made  important  investigations 
in  electrolytic  methods  of  analysis  and  atomic 
weight  determinations.  He  is  a  member  of 
the  National  Academy  of  Sciences,  was  presi¬ 
dent  of  the  American  Chemical  Society  in  1898, 
and  of  the  American  Philosophical  Society  in 
1902-06.  He  translated  Richter’s  Unorganic 
Chemistry*  (3d  ed.,  1900),  and  is  author  of 
(Electro-Chemical  Analysis*  (new  ed.,  1918)  ; 
(Theories  of  Chemistry*  (1913)  ;  ( Chemistry  in 
America*  (1914)  ;  ( Atomic  Weights*  (1915)  ; 
<  James  Woodhouse*  (1918),  etc. 

SMITH,  Edmund  Kirby,  American  sol¬ 
dier:  b.  Saint  Augustine,  Fla.,  16  May  1824;  d. 
Sewanee,  Tenn.,  28  March  1893.  He  was  grad¬ 
uated  at  West  Point  in  1845,  and  entered  the 
Mexican  campaign  as  second  lieutenant  in  the 
Fifth  Infantry.  He  fought  at  Palo  Alto,  Resaca 
de  la  Palma  and  Monterey,  was  brevetted  first 
lieutenant  for  bravery  at  Vera  Cruz  and  Cerro 
Gordo  and  captain  for  gallantry  at  Conteras. 
During  1849-52  he  taught  mathematics  at  West 
Point.  In  1855  he  was  appointed  captain  in  the 
second  Cavalry,  and  later  engaged  in  Indian 
campaigns,  reaching  the  rank  of  major.  He 
resigned  his  commission  when  Florida  seceded. 
In  1861  he  was  commissioned  colonel  in  the 
Confederate  army,  and  in  the  same  year  was 
made  brigadier-general.  Early  in  the  war  he 
served  under  Gen.  J.  E.  Johnston,  and  was 
severely  wounded  at  Bull  Run,  21  July  1861.  In 
1862,  having  been  made  major-general,  he  com¬ 
manded  the  Confederate  forces  in  the  Cumber¬ 
land  Gap  region,  led  the  advance  of  Bragg’s 
army  in  the  Kentucky  campaign,  and  on  30 
August  defeated  the  Federal  troops  under  Gen¬ 
eral  Nelson  near  Richmond,  Ky.  His  plan  in¬ 
cluded  an  attack  upon  Cincinnati,  but  he  with¬ 
drew  toward  Frankfort  when  Bragg  failed  to 
come  to  his  support.  He  was  raised  to  the  rank 
of  lieutenant-general,  and  took  part  in  the  bat¬ 
tles  of  Perryville  and  Stone  River  (q.v.)  In 
1863  he  was  placed  in  command  of  the  depart¬ 


ment  west  of  the  Mississippi,  organized  the 
governments  of  Louisiana,  Arkansas,  Texas  and 
Indian  Territory,  and  established  a  vigorous 
foreign  trade  by  successfully  running  the 
blockade  at  Galveston.  In  1864  he  operated 
against  Banks  in  the  Red  River  campaign,  and 
he  was  the  last  Confederate  general  to  sur¬ 
render  (26  May  1865).  He  was  president  of 
the  Pacific  and  Atlantic  Telegraph  Company 
1866-68,  president  of  the  Western  Military 
Academy  1868-70,  chancellor  of  the  University 
of  Nashville  1870-75  and  professor  of  mathe¬ 
matics  in  the  University  of  the  South,  Sewanee, 
Tenn.,  from  1875  until  his  death. 

SMITH,  Elizabeth  Oakes  (Prince),  Amer¬ 
ican  author,  wife  of  Seba  Smith :  b.  near  Port¬ 
land,  Me.,  12  Aug.  1806;  d.  Hollywood,  S.  C., 
15  Nov.  1893.  She  was  an  occasional  con¬ 
tributor  to  the  press  for  nearly  50  years,  and 
was  one  of  the  first  women  to  speak  upon  the 
lecture  platform,  from  which  she  advocated 
equal  suffrage  for  women  and  other  reforms. 
Her  first  volume  of  verse,  collected  from  the 
periodicals,  was  published  in  1838  under  the 
title  ( Riches  Without  Wings.*  Her  other  books 
which  had  also  a  short-lived  popularity,  include 
(The  Sinless  Child  and  Other  Poems*  (1843)  ; 
(Stories  for  Children*  (1847-) ;  (Woman  and 
Her  Needs*  (1851),  and  (Jacob  Feisler,*  a 
drama  (1853). 

SMITH,  Eli,  American  Protestant  mission¬ 
ary  and  scholar:  b.  Northford,  Conn.,  13  Sept. 
1801;  d.  Beirut,  Syria,  11  Jan.  1857.  He  was 
graduated  at  Yale  in  1821  and  at  Andover 
Theological  Seminary  in  1826.  He  was  or¬ 
dained  that  year,  and  went  to  Malta  to  take 
charge  of  a  missionary  printing  establishment. 
He  was  later  connected  with  the  Syrian  mission 
and  traveled  through  Greece,  Armenia,  Georgia 
and  Persia,  with  Dr.  H.  G.  O.  Dwight,  the 
journey  and  its  reports  resulting  in  the  estab¬ 
lishment  of  the  Armenian  and  Nestorian  mis¬ 
sions.  From  1833  he  was  stationed  at  Beirut, 
and  in  1838  and  1852  he  made  lengthy  journeys 
in  Palestine.  He  was  thoroughly  versed  in 
Arabic,  and  materially  assisted  in  the  produc¬ 
tion  of  an  improved  form  and  font  of  Arabic 
type.  He  made  a  lifework  of  his  translation  of 
the  Bible  into  Arabic,  and  when  he  died  had 
completed  translations  of  the  New  Testament, 
the  Pentateuch,  and  part  of  the  prophetical 
books.  The  work  was  finished  by  Dr.  C.  V. 
Van  Dyke  (New  York  1866-67).  He  was  joint 
author  of  ( Missionary  Researches  in  Armenia* 
(2  vols.,  1833). 

SMITH,  Ellison  DuRant,  American  sena¬ 
tor:  b.  Lynchburg,  S.  C.,  1  Aug.  1866.  He  was 
graduated  at  Wofford  College  in  1889  and 
subsequently  interested  himself  in  cotton  plant¬ 
ing.  He  took  an  active  part  in  securing  im¬ 
proved  methods  in  cotton  growing,  organized 
the  Farmers’  Protective  Association,  and  was 
instrumental  in  securing  the  Boll  Weevil  Con¬ 
vention  at  Shreveport,  La.,  in  1905,  becoming 
field  agent  of  the  Southern  Cotton  Growers’ 
Association,  which  was  the  outgrowth  of  the 
convention.  He  served  in  Congress  in  1896- 
1900  and  was  elected  to  the  United  States  Sen¬ 
ate  iti  1908  and  in  1914. 

SMITH,  Erminnie  Adelle  Platt,  American 
ethnologist:  b.  Marcellus,  N.  Y.,  26  April  1836; 
d.  Jersey  City,  N.  J.,  9  June  1886.  She  was 
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educated  at  Willard  Seminary  in  Troy,  but  con¬ 
tinued  her  studies  abroad  some  years  later,  and 
during  a  residence  in  Germany  was  graduated 
from  the  School  of  Mines  at  Freiburg.  In 
1878  she  was  engaged  by  the  Smithsonian  Insti¬ 
tution  to  make  a  study  of  the  languages  and  cus¬ 
toms  of  the  Iroquois  Indians,  and  devgted  the 
remainder  of  her  life  to  the  investigation  of  that 
subject.  In  order  that  she  might  gain  the  most 
intimate  acquaintance  with  their  customs  and 
institutions  she  became  a  member  of  one  of  their 
tribes,  the  Tuscaroras,  and  in  this  way  familiar 
with  their  legends  and  ideas  and  habits  in 
general.  She  died  while  her  Iroquois-English 
dictionary  was  being  printed. 

SMITH,  Erwin  Frink,  American  plant 
pathologist:  b.  Gilbert’s  Mills,  N.  Y.,  21  Jan. 
1854.  He  was  graduated  at  the  University  of 
Michigan  in  1886  and  took  his  Sc.D.  there  in 

1889.  He  became  expert  pathologist  of  the 
United  States  Department  of  Agriculture  in 
1889  and  later  had  charge  of  the  laboratory  of 
plant  pathology  of  the  Bureau  of  Plant  In¬ 
dustry.  He  is  a  member  of  the  National  Acad¬ 
emy  of  Sciences,  was  president  of  the  Society 
of  American  Bacteriologists  in  1906  and  of 
the  Botanical  Society  of  America  in  1910.  He 
is  a  trustee  of  the  Marine  Biological  Labora¬ 
tory  at  Wood’s  Hole,  Mass.  He  was  associate 
editor  of  the  C entralblott  fur  Bacteriologie; 
contributed  to  the  ( Standard  Dictionary5 ;  is  au¬ 
thor  of  many  scientific  papers  and  of  ( Bacteria 
in  Relation  to  Plant  Diseases)  (3  vols.,  1905— 
14),  etc. 

SMITH,  Eugene  Allen,  American  geolo¬ 
gist:  b.  Autauga  County,  Ala.,  27  Oct.  1841. 
He  was  graduated  at  the  State  University  of 
Alabama  in  1862,  later  studying  at  the  universi¬ 
ties  of  Berlin,  Gottingen  and  Heidelberg  and 
took  his  Ph.D.  at  Heidelberg  in  1868.  He  was 
an  officer  in  the  Confederate  army  in  1862-65 
and  from  1871  was  professor  at  the  University 
of  Alabama.  He  became  State  geologist  in 
1873.  In  1913  he  served  as  president  of  the 
Geological  Society  of  America. 

SMITH,  Francis  Henney,  American  edu¬ 
cator  and  soldier:  b.  Norfolk,  Va.,  18  Oct.  1812; 
d.  Lexington,  Va.,  21  March  1890.  He  was 
graduated  from  West  Point  in  1833  and  in  1834 
was  appointed  assistant  professor  there,  but 
resigned  from  the  army  in  1836  and  was  pro¬ 
fessor  of  mathematics  at  Hampden-Sidney 
College,  Virginia,  in  1837-39.  On  the  organiza¬ 
tion  of  the  Virginia  Military  Institute  at  Lex¬ 
ington,  Va.,  in  1839,  he  was  appointed  superin¬ 
tendent,  a  position  he  occupied  until  January 

1890,  when  he  became  professor  emeritus.  Dur¬ 
ing  the  Civil  War  he  served  as  colonel  in  the 
Confederate  army,  was  in  command  of  the  fort 
at  Craney  Island,  participated  in  the  defense  of 
Richmond  in  1864  and  of  Lynchburg  against 
General  Hunter.  After  the  war  he  at  once  Set 
about  the  reconstruction  of  the  institute  build¬ 
ings  which  had  been  destroyed  by  fire  and  re¬ 
sumed  his  duties  there  when  it  was  reopened. 
He  published  various  textbooks  on  mathematics 
and  also  wrote  (The  Best  Methods  of  Con¬ 
ducting  Common  Schools)  (1849)  ;  (College 
Reform5  (1850)  ;  ( Report  to  the  Legislature  of 
Virginia  on  Scientific  Education  in  Europe> 
(1859),  etc. 

SMITH,  Francis  Hopkinson,  American 
artist,  author  and  engineer:  b.  Baltimore,  Md., 


23  Oct.  1838;  d.  1915.  Educated  as  a  mechani¬ 
cal  engineer,  he  became  a  contractor  and 
planned  and  supervised  the  building  of  nu¬ 
merous  important  works,  among  them  the  sea¬ 
wall  around  Governor's  Island  at  Tompkins- 
ville,  S.  I.,  the  Race  Rock  lighthouse  off  New 
London,  Conn.,  and  the  foundation  for  the 
Statue  of  Liberty  on  Bedloe’s  Island,  New  York 
Harbor.  But  he  is  also  an  artist,  particularly  in 
water  colors  and  charcoal,  earning  >  special 
praise  for  his  aquarelle  sketches  of  Venice  from 
all  viewpoints  and  under  all  conditions  of  at¬ 
mosphere  and  light.  Again,  he  is  an  author, 
best  known  for  his  genial  ( Colonel  Carter  of 
Cartersville5  (1891),  which  was  dramatized  by 
Augustus  Thomas  and  arranged  by  the  author 
for  his  public  readings.  Other  volumes  by  him 
are  (A  White  Umbrella  in  Mexico)  (1881)  ; 
(A  Day  at  Laguerre’s5  (1892)  ;  <Gondola  Days5 
(1897);  ( Venice  of  To-day5  (1897);  (Caleb 
West5  (1898),  and  (The  Fortunes  of  Oliver 
Horn>  (1903)  ;  (At  Close  Range5  (1904)  ; 
(Kennedy  Square5  (1911)  ;  (The  Arm-Chair 
at  the  Inn5  (1912)  ;  (In  Dickens’  London5 
(1914);  JFelix  O’Day5  (1915). 

SMITH,  Sir  Francis  Pettit,  English  in¬ 
ventor:  b.  Hythe,  England,  9  Feb.  1808;  d. 
South  Kensington,  12  Feb.  1874.  From  boy¬ 
hood  his  interest  in  boats  led  him  to  invent 
many  ingenious  devices  for  their  propulsion. 
In  1836,  in  entire  ignorance  of  the  inventions  of 
Ericsson  and  Stevens,  he  constructed  a  model 
steamboat  propelled  by  a  screw  below  the  water 
line.  His  patent  for  this  method  of  propulsion 
was  obtained  six  weeks  before  that  of  Ericsson. 
The  British  admiralty,  in  spite  of  the  opposi¬ 
tion  of  the  engineering  world,  assisted  in  the 
experiments  which  resulted  in  the  construction 
of  a  larger  vessel  whose  trial  trip  in  October 
1839  assured  the  success  of  the  new  propeller 
and  its  adoption  by  the  British  navy  in  1844, 
five  years  after  Ericsson’s  construction  of  the 
first  American  steam  warship.  Consult  Wood- 
croft,  ( Origin  and  Progress  of  Steam  Naviga¬ 
tion5  (1848)  ;  Bourne,  ( Treatise  on  the  Screw 
Propeller.5 

SMITH,  Fred  B.,  American  evangelist: 
b.  Lone  Tree,  Iowa,  24  Dec.  1864.  He  studied 
at  the  State  University  of  Iowa,  and  later  en¬ 
gaged  in  evangelistic  work.  In  1898-1913  he 
was  connected  with  the  Young  Men’s  Christian 
Association,  in  the  service  of  which  he  visited 
the  United  States  army  in  Cuba  in  1898;  and 
traveled  throughout  the  United  States  in  the 
interests  of  the  association  in  1899-1901.  He 
became  international  secretary  in  1910,  and  was 
a  prominent  worker  in  the  (<Men  and  Religion 
Forward  Movement55  which  resulted  in  the 
establishment  of  more  than  1,500  new  branches 
of  the  association.  Since  1914  he  has  been 
chairman  of  the  Commission  of  the  Interchurch 
Federation.  Author  of  (Men  Wanted5  (1911)  ; 
(A  Man’s  Religion5  (1913). 

SMITH,  Frederick  Appleton,  American 
soldier:  b.  Craigville,  N.  Y.,  15  May  1849;  d. 
New  York,  N.  Y.,  4  Feb.  1922.  He  graduated 
from  West  Point  in  1873,  became  a  captain  in 
1890,  a  major  in  1899,  a  colonel  in  1902  and  a 
brigadier-general  in  1908.  As  a  young  man  he 
served  in  Indian  outbreaks  in  Arizona  and  the 
Dakotas.  At  the  breaking  out  of  the  Spanish 
War  he  was  sent  to  Cuba,  where  he  commanded 
in  the  district  of  Guanajay.  After  service  in 
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the  Philippines  he  was  ordered  to  Washington 
and  served  on  the  general  staff  revising  the 
infantry  drill  regulations.  Thereafter  he  held 
several  posts  East  and  West  and  was  retired 
in  1913. 

SMITH,  Frederick  M.,  son  of  Joseph 
Smith  and  grandson  of  the  founder  of  the 
Church  of  Jesus  Christ  of  Latter-Day  Saints, 
sometimes  erroneously  called  Mormons,  was 
born  at  Plano,  Ill.,  21  Jan.  1874  and  in  1881 
moved  with  his  parents  to  Lamoni,  Iowa,  where 
he  grew  to  manhood.  He  attended  the  public 
schools  and  was  graduated  from  the  Lamoni 
High  School.  He  was  the  first  graduate  of 
Graceland  College,  Lamoni,  Iowa,  and  has  taken 
advance  work  at  the  University  of  Iowa,  Iowa 
City;  the  University  of  Kansas  at  Lawrence, 
Kan. ;  finishing  at  the  Clark  University  at 
Worcester,  Mass.  He  became  affiliated  with  the 
Reorganized  Church  of  Jesus  Christ  of  Latter- 
Day  Saints  in  his  boyhood  and  has  occupied 
some  important  offices  in  this  organization. 
For  a  short  time  he  filled  the  office  of  general 
historian  of  the  Church  by  appointment  and 
was  by  ordination  elder,  counsellor  to  the  local 
bishop  of  Lamoni,  Iowa,  president  of  a  quorum 
of  elders  and  counsellor  to  his  father,  president 
of  the  church.  His  activities  have  been  divided 
between  his  school  and  church  work,  but  now 
are  to  be  devoted  more  exclusively  to  church 
service.  In  addition  to  the  above  offices  he  has 
been  a  member  and  for  a  time  president  of  the 
board  of  trustees  of  Graceland  College. 
Upon  the  death  of  his  father  in  December 

1914  he,  with  his  cousin,  Elbert  A.  Smith, 
of  Lamoni,  were  chosen  by  the  leading  au¬ 
thorities  of  the  Church  to  preside  temporarily. 
At  the  next  General  Conference,  held  in  April 

1915  he  was  chosen  to  permanently  occupy  as 
his  father’s  successor  in  that  office  and  re¬ 
ceived  ordination  to  that  office  at  Independence, 
Mo.,  5  May  1915.  His  cousin  was  installed  as 
his  counsellor. 

SMITH,  George,  English  historian  and 
theologian :  b.  Condurrow,  Cornwall,  31  Aug. 
1800;  d.  Camborne,  Cornwall,  30  Aug.  1868. 
He  was  educated  at  the  British  and  foreign 
schools  at  Falmouth  and  Plymouth  and  after¬ 
ward  engaged  in  the  manufacturing  business, 
in  which  he  was  notably  successful.  He  was 
well  known  as  a  local  preacher  of  the  Wesleyan 
faith  and  was  a  student  of  ability.  Author  of 
( Religion  of  Ancient  Britain  to  the  Norman 
Conquest5  (1844;  3d  ed.,  1865)  ;  'Sacred  An¬ 
nals }  (3  vols.,  1847-53)  ;  'History  of  Wesleyan 
Methodism5  (3  vols.,  1857-61 ;  4th  ed.,  1865)  ; 
<Life  and  Reign  of  Davids  (1868),  etc. 

SMITH,  George,  English  Assyriologist :  b. 
London,  26  March  1840;  d.  Aleppo,  Asiatic 
Turkey,  19  Aug.  1876.  He  was  apprenticed  to 
the  engraver’s  trade,  but  became  deeply  inter¬ 
ested  in  the  Oriental  explorations .  of  Layard 
and  Rawlinson  and  devoted  himself  in  his  spare 
time  to  the  study  of  Assyrian  subjects.  His 
study  at  the  British  Museum  attracted  the  at¬ 
tention  of  Sir  Henry  Rawlinson,  who  permit¬ 
ted  him  access  to  his  workroom  there,  thus 
materially  assisting  him.  His  first  notable 
achievement  was  the  decipherment  of  a  text 
fixing  the  date  of  the  tribute  paid  to  Shalman- 
ezer  by  Jesu,  son  of  Omri.  He  later  became 
associated  with  Rawlinson  in  the  preparation 
of  the  third  volume  of  Cuneiform  Inscrip¬ 


tions  of  Western  Asia,5  and  in  1867  he  was 
appointed  assistant  in  the  Assyriology  depart¬ 
ment  at  the  Museum.  In  1871  he  published 
'Annals  of  Assurbani-poP  transliterated  and 
translated,  as  well  as  papers  on  'The  Early 
History  of  Babylonia)  and  (The  Reading  of 
the  Cypriote  Inscriptions.5  His  translation  of 
the  Chaldean  account  of  the  Deluge  was  read 
before  the  Society  of  Biblical  Archsealogy,  3 
Dec.  1872  and  brought  him  immediate  fame. 
Sir  Edwin  Arnold  of  the  Daily  Telegraph  sent 
him  to  Nineveh  in  1873  for  the  purpose  of  find¬ 
ing  the  missing  tablets  concerning  the  Deluge 
story.  Smith  secured  not  only  these,  but  also 
found  the  records  of  the  succession  and  dura¬ 
tion  of  the  Babylonian  dynasties.  In  1874  he 
returned  to  Nineveh  under  the  direction  of  the 
Museum  and  succeeded  in  procuring  a  large 
number  of  tablets  belonging  to  the  great  Solar 
Epic,  of  which  the  Deluge  forms  the  11th  day, 
as  well  as  other  valuable  fragments.  He  pub¬ 
lished  the  results  of  this  expedition  in  Assy¬ 
rian  Discoveries)  (1875)  ;  and  (Chaldean  Ac¬ 
count  of  Genesis5  (1876).  He  set  out  upon  his 
third  expedition  to  Nineveh  in  March  1876, 
secured  between  2,000  and  3,000  tablets  at  Bag¬ 
dad,  but  at  Kouyunjik  found  himself  debarred 
from  excavating  owing  to  the  unsettled  condi¬ 
tion  of  the  country.  He  was  stricken  with 
fever  at  Ikisji  and  was  removed  to  the  British 
Consulate  at  Aleppo,  where  he  died.  Besides 
the  works  already  mentioned  he  was  author  of 
'The  Phonetic  Values  of  Cuneiform  Charac¬ 
ters5  (1871)  ;  Ancient  History  from  the  Mon¬ 
uments:  Assyria5  (1875);  Ancient  History 
from  the  Monuments:  Babylonia5  (1877)  ;  'The 
History  of  Sennacherib5  (1878),  etc. 

SMITH,  George  Adam,  Scottish  theolo¬ 
gian:  b.  Calcutta,  19  Oct.  1856.  He  was  edu¬ 
cated  in  Edinburgh  at  the  University  and  at 
New  College,  studied  also  in  Tubingen  and 
Leipzig,  was  minister  of  Queen’s  Cross  Free 
Church  in  1882-92  and  in  1892  was  made  pro¬ 
fessor  of  Old  Testament  language,  literature 
and  theology  in  the  United  Free  Church  Col¬ 
lege  at  Glasgow.  In  1896  he  visited  the  United 
States  as  Percy  Turnbull  lecturer  on  Hebrew 
poetry  at  the  Johns  Hopkins  University  and  in 
1899  as  Lyman  Beecher  lecturer  at  Yale  Uni¬ 
versity.  His  writings  in  book  form  are  (The 
Book  of  Isaiah5  (1888-09)  ;  'The  Preaching  of 
the  Old  Testament  to  the  Age5  (1893)  ;  his¬ 
torical  Geography  of  the  Holy  Land5  (1894; 
7th  ed.,  1901)  ;  'The  Twelve  Prophets5  (1896- 
97)  ;  a  'Life  of  Henry  Drummond5  (1898;  6th 
ed.,  1902),  and  (Modern  Criticism  and  the 
Preaching  of  the  Old  Testament5  (1901). 

SMITH,  George  Barnett,  English  author: 
b.  Ovenden,  near  Halifax,  Yorkshire,,  17  May 
1841.  In  1864,  after  a  secondary  schooling  at 
Halifax,  he  went  to  London,  where  he  was 
employed  on  the  staff  of  the  Globe  and  the 
Echo,  published  a  book  of  verse  in  1869,  and 
became  a  contributor  to  the  leading  British  re¬ 
views.  Among  his  further  volumes  are  'Poets 
and  Novelists,5  critiques  (1875)  ;  (Shelley5 
(1877);  a  'Life  of  Bright5  (1881);  'Victor 
Hugo5  (1885)  ;  'William  I  and  the  German 
Empire5  (1887),  and  a  work  on  'The  United 
States5  (1896-97).  He  is  also  an  amateur 
etcher  of  some  ability. 

SMITH,  George  Murray,  English  pub¬ 
lisher:  b.  London,  19  March  1824;  d.  Wey- 
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bridge,  Surrey,  6  April  1901.  He  entered  the 
counting-house  of  his  father,  senior  partner  of 
the  firm  of  Smith,  Elder  and  Company,  India 
merchants  and  publishers,  became  manager  of 
the  publishing  department  and  after  his  father’s 
death  assumed  control  of  the  entire  business, 
including  banking  and  the  agency  of  the  Over¬ 
land  route  to  India.  He  published  the  works 
of  Charlotte  Bronte,  Ruskin,  Darwin  and 
Thackeray,  founded  the  Cornhill  Magazine  in 
1859  with  the  latter  as  editor  and  contributor, 
published  in  it  George  Eliot’s  (Romola)  and 
in  1865  he  founded  the  Pall  Mall  Gazette  with 
Frederick  Greenwood  as  editor.  The  banking 
business  was  ultimately  transferred  to  other 
hands,  Smith,  Elder  and  Company  retaining  the 
publishing  interests  and  continuing  to  issue  the 
works  of  the  leading  English  authors.  They 
were  publishers  for  Robert  Browning  and  Mat¬ 
thew  Arnold  and  were  granted  the  privilege  of 
publishing  Queen  Victoria’s  (Leaves  from  the 
Journal  of  Our  Life  in  the  Highlands>  and 
(Early  Years  of  the  Prince  Consort, ,  as  well 
as  Sir  Theodore  Martin’s  (Life  of  the  Prince 
Consort.  >  Perhaps  the  most  notable  achieve¬ 
ment  of  Smith’s  life  was  the  publication  of  the 
dictionary  of  National  Biography)  (63  vols., 
1885-1900)  which  was  followed  by  a  supple¬ 
ment  (3  vols.,  1901)  to  which  is  prefixed  a 
memoir  of  the  publisher’s  •  life  by  the  editor, 
Sidney  Lee. 

SMITH,  George  Otis,  American  geologist: 
b.  Hogdon,  Me.,  22  Feb.  1871.  He  was  gradu¬ 
ated  at  Colby  College  in  1893  and  took  his 
Ph.D.  at  Johns  Hopkins  University  in  1896.  He 
was  engaged  in  geological  work  in  Michigan, 
Utah,  Washington  and  New  England  from 
1893;  was  connected  with  the  United  States 
Geological  Survey  from  1896,  became  assistant 
geologist  in  1901,  and  after  serving  as  geologist 
in  1901-07  he  became  director  of  the  survey. 
He  was  president  of  the  Washington  Geolog¬ 
ical  Society  in  1909,  and  is  author  of  many 
papers  and  reports  in  connection  with  his  work. 

SMITH,  George  Williamson,  American 
educator :  b.  Catskill,  N.  Y.,  21  Nov.  1836  He  was 
graduated  from  Hobart  College  in  1857,  was 
principal  of  the  Bladensburg  Academy,  Mary¬ 
land,  in  1858-59,  and  in  1861-64  was  clerk  of  the 
United  States  Navy  Department  while  studying 
theology.  He  was  ordained  to  the  Protestant 
Episcopal  priesthood  in  1864,  was  chaplain  in 
the  United  States  navy  in  that  year  and  in 
1864-65  was  acting  professor  of  mathematics 
at  the  United  States  Naval  Academy  at  New¬ 
port.  He  was  chaplain  at  the  Naval  Academy 
at  Annapolis  in  1865-68,  on  the  United  States 
steamship  Franklin  in  1868—71,  rector  of  Grace 
Church,  Jamaica,  Long  Island,  N.  Y.,  in  1872- 
81,  and  of  the  Church  of  the  Redeemer,  Brook¬ 
lyn,  N.  Y.,  in  1881-83;  president  of  Trinity 
College,  Hartford,  Conn.,  1883-1904;  emeritus 
professor  of  metaphysics  since  1904;  and  from 
1905  associate  minister  Saint  John’s  Church, 
Washington. 

SMITH,  Gerrit,  American  philanthropist, 
reformer  and  statesman :  b.  Utica,  N.  Y.,  6 
March  1797;  d.  New  York,  28  Dec.  1874.  He 
was  graduated  from  Hamilton  College  in  1818, 
subsequently  devoted  himself  to  the  manage¬ 
ment  of  his  great  landed  estate  in  central  and 
northern  New  York,  and  was  very  successful  in 
matters  of  his  business.  His  credit  is  indi¬ 


cated  by  a  well-known  anecdote  of  the  financial 
panic  of  1837.  In  need  of  ready  money,  he 
obtained  from  John  Jacob  Astor  a  loan  of 
$250,000,  agreeing  to  execute  mortgages  on  cer¬ 
tain  tracts  of  land  as  security.  The  mortgages 
were  duly  executed,  but  were  not  forwarded  by 
the  county  clerk.  Astor  had  loaned  a  quarter 
of  a  million  on  the  basis  of  a  verbal  arrange¬ 
ment  only,  and  for  weeks  remained  satisfied. 
To  many,  Smith  was  known  simply  for  his 
wealth  and  his  use  of  it.  During  his  life  he 
gave  away  more  than  $8,000,000.  His  name 
was  at  the  head  of  almost  every  subscription 
list  of  the  time.  A  large  portion  of  his  benefi¬ 
cences  fell  to  various  established  institutions, 
but  much  also  to  private  charities  in  checks 
large  and  small.  In  1846  he  made  a  gift  of 
3,000  deeds,  each  for  from  40  to  60  acres  of 
land,  to  black  and  white  poor.  His  efforts 
thus  to  further  negro  colonization  in  the  North 
were  unfortunately  not  successful,  owing  in 
part  to  the  fact  that  the  lands  were  unsuited 
to  agriculture,  but  more  to  the  fact  that  the 
negroes  were  as  yet  unfitted  for  independent 
farming.  In  1825  Smith  became  a  member  of, 
and  generous  contributor  to,  the  American  Col¬ 
onization  Society,  but  withdrew  from  it  in  1835 
upon  becoming  convinced  that  it  had  nothing  at 
all  to  do  with  the  promotion  of  the  anti-slavery 
cause  in  the  United  States,  and  joined  the  Anti- 
Slavery  Society,  of  which  he  was  thereafter  a 
leading  member.  His  object  was  the  develop¬ 
ment  of  a  public  opinion  that  would  demand 
abolition.  By  extensive  correspondence,  by  fre¬ 
quent  speeches,  and  by  large  gifts  of  money  he 
furthered  the  movement  of  which  he  was,  in¬ 
deed,  a  most  zealous  exponent,  but  perhaps 
somewhat  more  genial  than  many.  He  assisted 
in  the  operation  of  the  “underground  railway® ; 
and  he  furnished  money  to  John  Brown,  though 
not  implicated,  as  was  alleged,  in  the  Harper’s 
Ferry  attack.  In  politics  Smith  of  course  fol¬ 
lowed  his  reformatory  views,  and  had  no  in¬ 
terest  in  party  maneuvering.  By  politicians 
generally  he.  was  naturally  considered  an  “in- 
tractable  visionary.®  He  was  defeated  for  the 
State  senate  in  1831.  Under  his  leadership  the 
Liberty  party  was  formed  at  Arcade,  Wyoming 
County,  N.  Y.,  29  Jan.  1840;  his  idea  was  that 
neither  of  the  two  great  parties  was  fitted  to 
deal  with  slavery,  but  his  purpose  was  general 
political  reform  and  not  simply  abolition,  as 
was  popularly  understood.  The  party  never  had 
great  strength,  its  constituency  being  neither 
well  organized  nor  well  directed  for  party 
ends.  .  By  1860  it  was  virtually  dead.  Smith 
was  its  candidate  for  the  Presidency  in 
1848  and  1851.  The  <(Industrial  Congress®  at 
Philadelphia  nominated  him  for  the  Presidency 
in  1848,  the  Land  Reformers  in  1856;  both 
nominations  were  declined.  He  was  an  un¬ 
successful  candidate  for  governor  of  New  York 
in  1858  on  the  Anti-Slavery  ticket.  In  1853 
he  was  elected  to  Congress  by  a  plurality  as 
an  “Independent.®  He  served  one  session  and 
then  resigned,  after  having  made  several  clear 
and  decided  speeches,  one  a  powerful  attack 
on  the  “Nebraska  bill®  6  April  1854.  During 
the  Civil  War  he  vigorously  supported  the  gov¬ 
ernment,  but  after  it,  holding  that  the  North 
was  not  blameless  in  the  matter  of  slavery, 
counseled  moderation  toward  the  South,  and  in 
accordance  with  this  view  went  on  the  bail-bond 
of  Jefferson  Davis  with  Horace  Greeley,  and 
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interceded  in  behalf  of  <(Ku-Klux55  prisoners  at 
Albany.  Subsequently  he  was  active  in  various 
measures,  among  them  the  assistance  of  Maz- 
zini,  the  Italian  patriot.  He  withdrew  from 
the  Presbyterian  Church,  and  built  an  edifice  at 
Peterboro  for  a  non-sectarian  congregation,  be¬ 
fore  which  he  sometimes  preached.  Smith  was 
much  persecuted,  like  most  of  those  who  in  a 
prominent  way  disregard  expediency  and  cir¬ 
cumstance.  Garrison,  often  at  odds  with  him, 
wrote  after  his  death :  ((His  case  is  hardly  to 
be  paralleled  among  the  benefactors  of  mankind 
in  this  or  any  other  country.®  Smith’s  more 
important  writings  are  ( Speeches  in  Congress5 
(1856)  ;  ‘Sermons  and  Speeches)  (1861)  ;  ‘The 
Theologies5  (1866)  ;  ‘Nature’s  Theology5 
(1867)  ;  ‘Letter  from  Gerrit  Smith  to  Albert 
Barnes5  (1868).  Consult  the  biography  by 
Frothingham  (1878). 

SMITH,  Gerritt,  American  composer  and 
organist,  grandnephew  of  the  preceding :  b. 
Hagerstown,  Md,  11  Dec.  1859;  d.  1912.  He 
studied  music  abroad,  was  organist  in  Saint 
Paul’s  Cathedral  at  Buffalo,  N.  Y.,  and  Saint 
Peter’s  Church  at  Albany,  N.  Y.  From  1885 
he  was  organist  of  the  South  Church,  Madison 
avenue,  New  York,  where  he  gave  nearly  300 
free  recitals.  He  was  professor  of  music  at 
Union  Theological  Seminary,  honorary  presi¬ 
dent  of  the  Guild  of  American  Organists,  and 
a  well-known  writer  on  musical  topics,  his 
compositions  including  over  75  songs  and  in¬ 
strumental  pieces  and  the  cantata  (King  David.5 

SMITH,  Goldwin,  English  scholar  and  au¬ 
thor:  b.  Reading,  Berkshire,  13  Aug.  1823;  d. 
Toronto,  7  June  1910.  He  was  graduated  from 
Oxford  (University  College)  in  1845,  became 
Fellow  of  his  college  in  1847,  was  called  in  that 
year  to  the  bar  at  Lincoln’s  Inn,  in  1850  was 
made  assistant  secretary  of  the  royal  commis¬ 
sion  on  the  state  of  Oxford  University,  and  in 
1858-66  was  regius  professor  of  modern  history 
at  Oxford.  His  lectures  on  Cromwell  claimed 
attention  and  aroused  controversy.  In  1862-t65 
he  co-operated  with  Bright  in  exerting  his  in¬ 
fluence  in  favor  of  the  American  Union,  by 
speeches,  hy  signed  articles  and  by  anonymous 
contributions  on  politics  to  the  Saturday  Re¬ 
view,  then  very  powerful.  From  1868  to  1871 
he  was  professor  of  English  and  constitutional 
history  in  Cornell  University,  but  then  removed 
to  Toronto,  Canada,  where  he  edited  the  Cana¬ 
dian  Monthly  (1872-74),  and  founded  The  By¬ 
stander  (no  longer  published)  and  The  Week. 
He  was  a  consistent  advocate  of  the  annexation 
of  Canada  to  the  United  States,  his  ( Canada 
and  the  Canadian  Question5  (1891)  being  a 
valuable  hand-book  of  argument.  His  ‘United 
States :  An  Outline  of  Political  History  1492- 
1871 5  (1893)  is  an  excellent  work.  Among  his 
other  volumes  are  (Lectures  on  the  Study  of 
History5  (1861)  ;  (The  Empire5  (1863)  ;  (Irish 
History  and  Irish  Character5  (1863)  ;  (Three 
English  Statesmen5  (Pym,  Cromwell,  Pitt) 
(1 867);  ‘Cowper5  ((English  Men  of  Letters5 
1880)  ;  ‘The  Moral  Crusader,  William  Lloyd 
Garrison5  (1892)  ;  (Bay  Leaves5  (renderings 
from  Latin  poets)  (1893)  ;  and  Assays  on  Ques¬ 
tions  of  the  Day5  (1894;  rev.  ed.  1904);  ‘My 
Memory  of  Gladstone5  (1903).  In  his  many 
contributions  to  periodicals,  he  was  known  for 
his  philosophical  interpretation  of  current  politi¬ 
cal  and  social  phenomena.  His  writings  show 


great  impartiality  and  literary  skill.  Consult 
‘Reminiscences5  ed.  by  Haultain,  T.  A.  (New 
York  1910)  ;  also  Haultain,  T.  A.,  ‘Goldwin 
Smith:  His  Life  and  Opinions5  (London  1913). 

SMITH,  Green  Clay,  American  congress¬ 
man  and  Baptist  clergyman :  b.  Richmond,  Ky., 
2  July  1832;  d.  Washington,  D.  C,  29  June 
1895.  He  was  graduated  from  Transylvania 
University  in  1850,  and  admitted  to  the  bar  m 
1853.  In  1860  he  was  elected  to  the  Kentucky 
legislature,  but  resigned  this  office  to  take 
active  part  in  the  Civil  War.  He  was  promoted 
colonel  in  the  Union  army  in  1862,  and  briga¬ 
dier-general  of  United  States  volunteers .  in 
the  following  year.  Resigning  his  commission 
he  sat  in  the  38th  and  39th  congresses  and  in 
1866  became  governor  of  the  Territory  of 
Montana.  He  retired  from  political  life  to 
study  for  the  ministry  in  1869,  was  pastor  of  a 
Baptist  church  in  Frankfort,  Ky.,  and  in  1876 
the  candidate  of  the  Prohibition  Party  for 
President  of  the  United  States.  He  was  at 
the  time  of  his  death  pastor  of  the  Metropoli¬ 
tan  Baptist  Church  of  Washington,  D.  C. 

SMITH,  Gustavus  Woolson,  American 
army  officer:  b.  Scott  County,  Ky.,  1  Jan.  1822; 
d.  New  York,  23  June  1896.  He  was  graduated 
from  the  United  States  Military  Academy  in 
1842  and  assigned  to  duty  at  Fort  Trumbull,,  in 
whose  construction  he  assisted.  He  was  assist¬ 
ant  professor  of  engineering  at  West  Point 
from  1844  to  1846,  but  was  transferred  to  active 
service  in  the  war  with  Mexico.  He  was 
brevetted  captain  20  Aug.  1847,  and  was  en¬ 
gaged  in  the  siege  of  the  City  of  Mexico  in  the 
following  month.  In  1861  he  entered  the  Con¬ 
federate  army  and  at  the  expiration  of  the  war 
retired  to  private  life.  He  published  Con¬ 
federate  War  Papers5  (1883)  ;  and  ‘Battle  of 
Seven  Pines5  (1891). 

SMITH,  Hannah  Whitall,  American 
Quaker  and  philanthropist :  b.  Philadelphia, 
1832;  d.  1  May  1911.  She  was  educated  at  the 
Quaker  school  of  Miss  Longstroth  and  in  1851 
was  married  to  Robert  Pearsall  Smith,  also  a 
Quaker.  She  conducted  Bible  classes  for  women 
at  her  home  in  Philadelphia,  which  she  made  a 
headquarters  for  various  religious  projects.  In 
1873-74,  with  her  husband,  she  conducted  a 
series  of  religious  meetings  in  England.  In 
1888  she  removed  with  her  family  to  England 
and  lived  in  London-  the  remainder  of  her  life. 
She  was  well  known  as  a  speaker  on  religious 
and  other  subjects,  and  was  an  ardent  worker 
for  temperance  and  woman  suffrage.  Author 
of  (The  Unselfishness  of  God5  (1903)  ;  ‘The 
Christian’s  Secret  of  a  Happy  Life5  (1908), 
etc. 

SMITH,  Harry  Bache,  American  play¬ 
wright  :  b.  Buffalo,  N.  Y.,  1860.  Before  writing 
for  the  stage  he  spent  some  years  as  literary 
and  dramatic  critic  for  the  newspapers  of 
Chicago.  He  is  the  librettist  of  a  number  of 
well-known  light  operas,  the  most  popular 
among  which  are  ‘Robin  Hood5 ;  (The  Little 
Corporal5 ;  ‘The  Tar  and  the  Tartar5 ;  ‘Foxy 
Quiller5 ;  ( Boccaccio5 ;  (The  Viceroy,5  etc. 

SMITH,  Sir  Henry  Babington,  British 
financial  expert:  b.  Jordan  Hill,  Renfrewshire, 
Scotland,  29  Jan.  1863.  He  was  educated  at 
Trinity  College,  Cambridge.  He  was  private 
secretary  to  the  Earl  of  Elgin,  Viceroy  of  India, 
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in  1894-99;  representative  of  the  Treasury  at 
Natal  in  1899;  government  representative  on 
various  missions  connected  with  the  postal  and 
telegraph  services;  secretary  to  the  Post  Office 
in  1903-09;  and  in  1909  became  president  of 
the  National  Bank  in  Turkey.  He  was  a  mem¬ 
ber  of  the  financial  mission  to  the  United 
States  in  the  interests  of  the  Anglo-French  loan 
in  1915 ;  and  later  in  1915  he  was  appointed 
chairman  of  the  Royal  Commission  on  Civil 
Service. 

SMITH,  Henry  Boynton,  American  theo¬ 
logian :  b.  Portland,  Me.,  21  Nov.  1815;  d. 
New  York,  7  Feb.  1876.  He  was  graduated  from 
Bowdoin  in  1834,  studied  theology  at  Andover 
and  at  Bangor,  and  subsequently  in  Halle  and 
Berlin.  He  became  pastor  of  the  Congrega¬ 
tional  church  at  West  Amesbury,  Mass.,  in 
1842,  but  in  1847  accepted  the  chair  of  mental 
and  moral  philosophy  at  Amherst.  He  was 
professor  of  church  history  in.  Union  Theolog¬ 
ical  Seminary,  New  York,  in  1850-55,  and 
occupied  the  chair  of  systematic  theology  there 
1855-73,  after  which  he  became  professor 
emeritus.  He  founded  the  American  Theolog¬ 
ical  Review  in  1859  and  edited  it  until  1862 
when  it  was  merged  in  the  Presbyterian  Re¬ 
view,  of  which  he  was  editor  until  1871.  He 
was  the  author  of  (The  Relations  of  Faith  and 
Philosophy*  (1849)  ;  (An  Argument  for  Chris¬ 
tian  Churches>  (1857)  ;  (History  of  the  Church 
of  Christ  in  Chronological  Tables)  (1859)  ; 
and  edited  and  partially  translated  Gieseler’s 
( Church  History >  (5  vols.,  1859-63)  ;  trans¬ 
lated  Hagenbach’s  (History  of  Christian  Doc- 
trine>  (1861-62),  etc.  Consult  ( Memoirs, } 
edited  by  his  wife  (1881)  ;  and  the  biography 
by  Stearns  (1892). 

SMITH,  Henry  Hollingsworth,  American 
surgeon:  b.  Philadelphia,  Pa.,  10  Dec.  1815;  d. 
there,  11  April  1890.  He  was  graduated  at  the 
University  of  Pennsylvannia  in  1837,  and  after¬ 
ward  studied  in  Europe.  He  was  engaged  in 
practice  at  Philadelphia,  after  1841,  was  surgeon 
in  several  hospitals  there,  and  in  1855-71  he 
was  professor  of  surgery  at  the  University  of 
Pennsylvania,  after  which  time  he  was  pro¬ 
fessor  emeritus  there.  He  was  appointed 
surgeon-general  of  Pennsylvania  upon  the  out¬ 
break  of  the  Civil  War,  and  organized  the 
hospital  department  of  the  State.  He  originated 
the  plan  of  removing  the  wounded  from  the 
battlefields  to  the  hospitals  of  Philadelphia, 
Harrisburg,  Reading  and  other  cities,  and  put 
into  practice  the  embalming  of  the  dead  on  the 
battlefields.  After  thoroughly  organizing  the 
military  hospital  service  of  the  State  he  retired 
in  1862.  Author  of  System,  of  Operative 
Surgery)  (2  vols.,  1852)  ;  ( Practice  of  Surgery* 
(2  vols.,  1857-63),  etc. 

SMITH,  Henry  John  Stephen,  Irish 
mathematician:  b.  Dublin,  2  Nov.  1826;  d.  3 
Feb.  1883.  He  was  graduated  from  Balliol, 
Oxford,  in  1850,  and  the  same  year  began  to 
lecture  on  mathematics  there  and  continued  in 
this  lectureship  until  1873.  In  1860  he  was  also 
appointed  to  the  Savilian  chair  of  geometry  at 
Balliol.  His  development  of  the  theory  of  num¬ 
bers  placed  him  among  the  greatest  mathe¬ 
maticians  of  his  day.  He  is  also  known  for  his 
demonstrations  of  a  great  number  of  advanced 
theorems  in  higher  mathematics.  His  mathe¬ 
matical  papers  were  collected  in  1894  in  two 


volumes,  to  which  was  prefixed  a  biographical 
sketch  by  Charles  H.  Pearson  (q.v.). 

SMITH,  Henry  Preserved,  American  edu¬ 
cator :  b.  Troy,  Ohio,  23  Oct.  1847.  He  was 
graduated  from  Amherst  in  1869,  studied  at 
Lane  Theological  Seminary,  Cincinnati,  Ohio, 
in  Berlin  and  in  Leipzig,  and  in  1864  was 
ordained  in  the  Presbyterian  Church.  He  oc¬ 
cupied  a  chair  at  the  Lane  Theological  Sem¬ 
inary  in  1877-73,  which  he  resigned  because  of 
the  charge  of  heresy  brought  against  him  by 
the  Cincinnati  Presbytery.  He  was  convicted 
of  the  charge  by  both  the  Presbytery  and  the 
General  Synod  and  thereupon  retired  from  the 
Presbyterian  Church.  In  1898  he  became  pro¬ 
fessor  of  biblical  literature  in  Amherst  Col¬ 
lege  was  received  into  the  Congregational 
ministry.  From  1907  to  1913  he  was  professor 
of  Old  Testament  literature  and  the  history 
of  religions  in  the  Meadville  (Pa.)  Theolog¬ 
ical  School.  Since  1913  he  has  been  librarian 
of  Union  Theological  Seminary,  New  York 
City.  He  has  published  ( Inspiration  and 
Inerrancy)  (1893)  ;  (The  Bible  and  Islam* 
(1897)  ;  Commentary  on  the  Books  of  SamueP 
(1899);  (01d  Testament  History*  (1903); 

(The  Religion  of  IsraeP  (1914). 

SMITH,  Hoke,  American  statesman :  b. 
Newton,  N.  C.,  2  Sept.  1855.  He  was  edu¬ 
cated  in  a  preparatory  school  conducted  by 
his  father,  Hosea  H.  Smith,  'LL.D.,  at  Chapel 
Hill,  and  admitted  to  the  bar  in  1873.  In  1887 
he  purchased  the  Atlantic  Journal,  and  was  a 
strong  supporter  of  President  Cleveland.  In 
Cleveland’s  second  term  he  served  as  Secretary 
of  Interior  from  1893-96.  In  the  latter  year 
he  was  elected  governor  of  Georgia,  running 
on  a  reform  ticket.  He  was  defeated  for 
re-election  in  1910,  but  again  elected  in  1911. 
Shortly  thereafter  he  was  called  to  the  United 
States  Senate  and  re-elected  in  1915  to  serve 
six  years.  He  has  been  very  active  in  legis¬ 
lation,  and  is  regarded  as  one  of  the  strong 
men  of  the  Democratic  party. 

SMITH,  Horatio  (always  called  Horace), 
and  James,  English  authors :  b.  London,  31 
Dec.  1779  and  London,  10  Feb,  1775;  d.  Tun¬ 
bridge  Wells,  12  July  1849,  and  London,  24  Dec. 
1839.  James  Smith  became  solicitor  to  the 
board  of  ordnance,  and  Horace  a  stock-broker. 
Being  both  of  a  literary  turn,  the  brothers  be¬ 
came  contributors  to  the  Pic  Nic  newspaper, 
founded  in  1802,  and  from  1807  to  1810  con¬ 
tributed  numerous  papers  to  the  Monthly 
Mirror,  among  these  the  ( Imitations  of 
Horace,*  which  were  afterward  published  sep¬ 
arately.  In  1812  the  competition  offered  by  the 
mangement  for  the  best  address  to  be  read  at 
the  opening  of  Drury  Lane  Theatre,  when  re¬ 
built  after  the  fire,  suggested  to  the  Smiths  the 
idea  of  producing  a  collection  of  parodies  of 
the  most  noted  writers  of  the  day,  under  the 
title  (Rejected  Addresses. 5  The  work  on  be¬ 
ing  issued  was  hailed  with  the  most  enthusiastic 
applause,  and  rapidly  ran  through  numerous 
editions.  Its  popularity  still  continues  great, 
and  deservedly,  for  few  jeux  d’esprit  are  more 
happy  than  the  burlesques  of  the  poetry  of 
Wordsworth,  Crabbe  and  Sir  Walter  Scott  (un¬ 
doubtedly  the  best ;  Scott  said  of  it,  <(I  certainly 
must  have  written  this  myself,  although  I  for¬ 
get  upon  what  occasion®),  the  pompous  prose 
of  Johnson,  or  the  bluntness  of  Cobbett.  Jef- 
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freys  said  he  took  the  ( Addresses )'  to  be  the 
<(very  best  imitations,  and  often  of  difficult 
originals,  that  ever  were  made.®  Calverley 
alone  has  equaled  them.  James,  satisfied,  did 
no  more  literary  work  save  a  few  comic  songs 
and  some  vers  de  societe;  but  Horace  set  him¬ 
self  to  the  writing  of  novels,  and  produced 
among  others  (Brambletye  House )  (1826)  ; 

( Reuben  Apsley)  (1827)  ;  (The  Moneyed  Man* 
(1841);  (Adam  Brown*  (1843). 

SMITH,  Isaac  Townsend,  American 
banker:  b.  Boston,  12  March  1813;  d.  New 
York  city,  30  March  1906.  He  entered  com¬ 
mercial  life  as  supercargo,  making  several  East 
India  voyages  in  1834-38.  He  afterward  settled 
in  New  York  as  merchant  and  ship  owner; 
then  became  one  of  the  incorporators  and  for 
many  years  president  of  the  Metropolitan  Sav¬ 
ings  Bank  He  was  during  1878-84  commis¬ 
sioner  of  immigration  for  the  State  of  New 
York;  and  acted  as  presidential  elector  at  the 
re-election  of  Abraham  Lincoln  in  1864.  At  the 
opening  of  commercial  relations  between  Siam 
and  the  United  States  in  1845  he  became 
financial  agent  for  Siam,  and  served  in  that 
capacity  or  as  consul  and  consul-general  at 
New  York  till  his  death. 

SMITH,  Jacob  Hurd,  American  soldier: 
b.  Jackson,  Ohio,  29  Jan.  1840;  d.  2  March  1918; 
graduated  at  the  Collegiate  and  Commercial  In¬ 
stitute,  New  Haven,  Conn.,  in  1858,  enlisted 
in  the  Union  army  in  May  1861  and  attained 
the  rank  of  captain.  He  afterward  served  in 
Indian  frontier  warfare  and  in  the  war  with 
Spain.  He  was  promoted  colonel  in  1899,  briga¬ 
dier-general  of  volunteers  in  1900,  and  received 
that  rank  in  the  regular  army  on  1901.  He  held 
an  excellent  record  in  the  service,  but  while 
in  command  of  the  sixth  separate  brigade  in 
Samar,  Philippine  Islands,  he  was  alleged  to 
have  issued  orders  of  unwarranted  severity  in 
the  warfare  against  the  Philippine  insurgents. 
He  was  court-martialed  21  April  1902,  and  was 
retired  from  active  service  17  July  1902  with 
a  reprimand  from  President  Roosevelt. 

SMITH,  James,  American  legislator  and 
signer  of  the  Declaration  of  Independence:  b. 
Ireland,  about  1720;  d.  York,  Pa.,  11  July  1806. 
He  came  to  America  with  his  father  in  1829, 
and  was  educated  at  the  College  of  Phila¬ 
delphia.  He  engaged  in  law  practice  and 
surveying  at  Shippensburg,  and  later  became  the 
only  practitioner  of  law  at  York,  Pa.  He 
took  a  prominent  part  in  the  early  revolutionary 
movement  in  Pennsylvania,  raised  the  first 
volunteer  company  in  the  State  for  the  purpose 
of  resisting  British  authority,  and  considerably 
accelerated  the  patriot  movement  through  his 
essay  (0-n  the  Constitutional  Power  of  Great 
Britain  over  the  Colonies  in  America.*  He 
was  a  delegate  to  the  Pennsylvania  Conven¬ 
tion  in  January  1775,  to  the  Provincial  Con¬ 
ference  in  June  1775;  and  as  a  member  of  the 
Continental  Congress,  in  which  lie  served  in 
1775-78,  he  signed  the  Declaration  of  Inde¬ 
pendence.  He  was  a  member  of  the  Penn¬ 
sylvania  State  Constitutional  Convention  in 
1776,  served  in  the  State  assembly  in  1779,  was 
judge  of  the  High  Court  of  Appeals  in  1780,  and 
was  appointed  brigadier-general  of  the  Penn¬ 
sylvania  volunteers  in  1782.  He  was  a  friend 
and  staunch  supporter  of  Washington,  and 


sacrificed  his  personal  fortune  in  the  Revolu¬ 
tionary  cause. 

SMITH,  James,  American  pioneer :  b. 
Franklin  County,  Pa.,  1737;  d.  Washington 
County,  Ky.,  1812.  He  was  captured  by 
Indians  at.  the  age  of  18,  was  adopted  into 
one  of  their  tribes  and  was  held  by  them  for 
four  years  before  he  escaped.  He  was  leader 
of  the  ((Black  Boys,®  a  company  formed  for 
Indian  warfare  in  1863 ;  and  was  a  lieutenant 
under  Gen.  Henry  Bouquet  in  the  expedition 
against  the  Ohio  Indians  in  1764.  He  was  on-e 
of  the  pioneer  settlers  of  Westmoreland  County, 
Ky.,  in  1768,  first  accompanying  a  band  of  ex¬ 
plorers  into  that  territory  in  1766.  He  was  a 
member  of  the  Pennsylvania  Convention  in 
1776,  and  served  in  the  Pennsylvania  assembly 
in  1776-77.  He  commanded  a  scouting  party 
against  the  Indians  in  the  Jerseys  in  1777,  and 
later  in  that  year  was  commissioned  colonel  in 
command  of  the  warfare  on  the  frontiers. 
After  1788  he  lived  near  Paris,  Ky.,  and  served 
for  many  years  in  the  State  legislature.  He 
was  author  of  cRemarlcable  Adventures  in  tlhe 
Life  and  Travels  of  Col.  James  Smith*  (1799; 
new  ed.  1870)  ;  (A  Treatise  on  the  Mode  and 
Manner  of  Indian  Warfare*  (1804). 

SMITH,  James  Argyle,  American  military 
officer:  b.  1  July  1831;  d.  Jackson,  Miss.,  6  Dec. 
1901.  He  was  graduated  from  the  United  States 
Military  Academy  in  1853,  but  at  the  outbreak 
of  the  Civil  War  joined  the  Confederate  army, 
and  was  promoted  brigadier-general  in  1863. 
From  1878  to  1882  he  was  superintendent  of 
education  of  the  State  of  Mississippi.  Eleven 
years  later  he  was  restored  to  the  United  States 
army,  and  during  the  next  four  years  was  on 
duty  at  various  army  posts  in  the  West. 

SMITH,  James  Francis,  American  sol¬ 
dier  and  judge:  b.  San  Francisco,  28  Jan.  1859. 
His  education  was  gained  at  Santa  Clara  Col¬ 
lege  and  Hastings  .  Law  School.  He  was  ad¬ 
mitted  to  the  bar  in  1881.  He  enlisted  at  the 
outbreak  of  the  Spanish  War  and  was  made 
colonel  of  the  First  California  regiment,  United 
States  volunteers,  joining  the  first  expedition 
to  the  Philippine  Islands.  He  participated  in 
the  taking  of  Manila,  13  Aug.  1898,  and  was 
made  president  of  the  military  commission  there 
the  following  year;  he  was  also  a  member  of 
the  commission  that  conducted  a  conference 
with  Aguinaldo.  He  fought  later  at  Santa  Ana, 
San  Pedro  Mecati,  Pateros  and  Lagnig,  and 
was  commended  for  gallantry.  In  April  1899, 
he  was  advanced  to  brigadier-general,  and  held 
commands  of  the  department  of  Visayas,  was 
military  governor  of  the  Island  of  Negros,,  and 
(1900)  collector  of  customs  for  the  Philippine 
Archipelago..  Being  honorably  discharged  from 
the  service  in  1901  he  was  appointed  justice 
of  the  Supreme  Court  of  the  Philippine  Islands, 
17  June  1901.  .  Later  he  was  made  governor- 
general  of  the  islands,  but  resigned  in  1909,  and 
returned  to  the  United  States.  In  1910  he  was 
made  associate  justice  of  the  United  States 
Court  of  Customs  Appeals. 

SMITH,  Jessie  Wilcox,  American  artist: 
b.  Philadelphia,  Pa.,  19th  century.  She  studied 
at  the  Philadelphia  Academy  of  Fine  Arts  and 
under  Howard  Pyle  at  the  Drexel  Institute. 
She  has  been  engaged  in  book  and  magazine 
illustrating  since  1890  and  is  well  known  for 
her  clever  and  sympathetic  delineation  of  child 
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life.  Her  work  has  appeared  in  Harper’s  Maga¬ 
zine,  Scribner’s  Magazine,  Collier’s  Weekly,  the 
Ladies’  Home  Journal  and  other  periodicals,  as 
well  as  in  books  published  by  Houghton,  Mifflin 
and  Company  and  by  Little,  Brown  and  Com¬ 
pany.  Mention  may  be  made  of  the  series  (The 
Child’s  Worlds  (The  Five  Senses5;  (Seven 
Ages  of  Childhood) ;  and  her  illustrations  for 
the  ( Mother  Goose  Rhymes.5 

SMITH,  John,  English  soldier  and  colonist, 
founder  of  Virginia :  b.  Willoughby,  Lincoln¬ 
shire,  1580;  d.  London,  June  1631.  In  1596  he 
enlisted  in  the  French  army  to  fight  against 
Spain,  but  after  the  peace  in  1598  transferred 
his  services  to  the  insurgents  in  the  Nether¬ 
lands,  and  there  remained  until  about  1600.  After 
study  of  the  theory  of  warfare  and  practice  in 
the  cavalry  exercises  of  the  time,  he  started  on 
a  career  of  marvelous  adventure,  performing 
very  many  exploits,  for  which  his  own  narra¬ 
tives  are  the  only  authority.  Having  shipped, 
he  says,  from  France  for  Italy,  he  was  thrown 
overboard  as  a  Protestant,  but  ultimately  was 
rescued  by  a  pirate,  and  after  receiving  a  share 
of  booty  from  a  Venetian  prize,  went  through 
Italy  and  Dalmatia  to  Styria,  and  enlisted  in 
the  forces  of  the  Archduke  of  Austria  against 
the  Turks.  He  places  emphasis  upon  his  in¬ 
genuity  in  the  device  of  a  system  of  signaling 
by  means  of  which  the  imperial  army  was  en¬ 
abled  to  communicate  with  the  invested  garri¬ 
son  of  Limbach  and  thus  raised  the  siege.  After 
having  killed  three  Turkish  champions  in  a 
series  of  duels  before  the  assembled  armies,  he 
was  at  last  taken  prisoner  at  Rotenturm,  and 
sold  as  a  slave.  But  he  escaped,  and  finally 
got  to  Morocco,  whence  he  returned  in  an 
English  warship  to  England  in  1605.  Fuller 
(( Worthies  of  England5)  thought  of  these 
<(strange  performances®  that  their  scene  was 
<(laid  at  such  a  distance  they  are  cheaper  cred¬ 
ited  than  confuted.®  Later  investigators  al¬ 
low  them  some  basis  of  truth.  When  Smith 
got  back  he  busied  himself  in  the  schemes  of 
colonization  in  the  New  World  which  were 
being  undertaken  in  consequence  of  the  recent 
discoveries.  An  enterprise  with  which  he  was 
identified  for  a  settlement  in  Guiana  fell 
through,  and  he  then  sailed  from  Blackwall, 
19  Dec.  1606  among  the  105  emigrants  who, 
under  royal  patent,  were  to  establish  a  colony 
in  Virginia.  In  the  passenger-list  he  is  styled 
a  planter.  The  expedition  of  three  vessels  went 
by  way  of  the  West  Indies,  reached  the  coast 
of  Virginia  on  26  April,  and  then  opened  the 
sealed  instructions  containing  the  list  of  mem¬ 
bers  of  the  council.  Among  them  was  Smith, 
who  was  not  at  first  permitted  to  act  because 
during  the  voyage  for  some  reason  unknown  he 
had  been  placed  under  arrest  by  Captain  New¬ 
port,  commander  of  the  fleet.  On  13  May 
1607  the  colonists  landed  about  50  miles  from 
the  mouth  of  the  river  they  called  the  James, 
at  a  peninsula  on  its  northern  bank,  where  they 
built  Jamestown.  The  site  was  strongly  ap¬ 
proved  by  Smith,  though  opposed  by  Bartholo¬ 
mew  Gosnold,  another  of  the  council.  From 
the  start  Smith  was  active  in  the  work  of  the 
colony,  and  on  10  June  he  was  admitted  to 
office.  Fortifications  were  built,  and  then  he 
made  excursions  into  the  surrounding  region 
for  food.  He  proved  an  excellent  leader,  and 
soon  became  virtually  the  director  of  the  colony. 


During  one  of  his  journeys  he  was  taken  pris¬ 
oner  by  the  Indians  (December  1607),  but  later 
released  on  promise  to  furnish  a  ransom  of 
((two  great  guns  and  a  grindstone.®  In  an 
interpolation  in  his  <Generalli  Historic5  (1624), 
Smith  says  that  it  was  during  this  captivity 
that  he  was  saved  from  death  by  Pocahontas 
(q.v.).  Charles  Deane  (q.v.),  the  antiquary,  in 
his  edition  (1860)  of  Wingfield’s  discourse,5 
was  the  first  to  point  out  that  the  story  was  at 
variance  with  Smith’s  narratives  in  the  tracts 
composing  the  book  when  they  were  published 
contemporaneously  with  the  events  they  re¬ 
corded.  But  Smith  has  found  many  defenders, 
such  as  Arber  in  his  memoir  in  the  Encyclo¬ 
paedia  Britannica)  (9th  ed.  1887)  and  his  edi¬ 
tion  (1884)  of  Smith’s  ( Works,  5  and  Poin- 
dexter  in  (Captain  John  Smith  and  his  Critics  5 
(1893).  The  matter,  like  Smith’s  general  verac¬ 
ity,  remains  an  object  of  controversy.  Wing¬ 
field,  the  first  elected  president  of  the  colony, 
was  deposed  in  September  1607,  Smith  taking 
a  leading  hand  in  the  business.  Ratcliffe,  the 
successor,  held  office  a  year,  and  10  Sept.  1608 
Smith  was  made  formal  head.  He  enforced 
discipline,  strove  to  correct  the  unthrifty  meth¬ 
ods  of  the  colonists,  had  them  build  a  church, 
strengthen  the  defenses,  and  make  some  pro¬ 
vision  for  agriculture  and  fishery.  He  made 
two  voyages,  covering  in  all,  he  reckoned,  3,000 
miles,  about  the  coasts  of  Chesapeake  Bay, 
which  he  mapped  with  its  environs.  A  new 
party  of  colonists  arrived  in  August  1609. 
Smith  refused  to  surrender  the  government  of 
the  colony,  and  the  newcomers  chose  Francis 
West  president.  Smith’s  term  having  later  ex¬ 
pired,  George  Percy  was  elected  and  West  made 
a  councillor.  About  29  September  Smith  left 
for  England.  He  never  returned  to  Jamestown. 
He  left  the  colony  in  a  most  favorable  condi¬ 
tion.  In  1614  he  made  a  voyage  of  explora¬ 
tion  to  New  England  and  prepared  a  map  of 
the  coast  from  the  Penobscot  to  Cape  Cod,  the 
first  properly  to  indicate  the  outline  of  it.  He 
made  two  attempts  in  1615,  being  frustrated  in 
the  first  by  a  storm  and  in  the  second  by  being 
taken  prisoner  by  the  French.  In  1617  he 
started  again,  but  bad  weather  kept  him  in 
port,  and  he  retired  to  London  where  he  made 
maps  and  wrote  pamphlets.  Smith  was  cer¬ 
tainly  a  prominent  figure  of  his  time,  and  what¬ 
ever  his  tendency  to  embellishment  and  imagi¬ 
nation  as.  a  historian,  he  really  achieved  much 
in  Virginia.  He  was  a  good  example  of  Eliza¬ 
bethan  versatility,  J(bookman*  penman,  swords¬ 
man,  diplomat,  sailor,  courtier,  orator.®  His 
service  to  America  in  the  early  17th  century 
remains  the  greatest  part  of  his  career.  His 
most  important  works  are  (True  Relation5 
(1608;  ed.  by  Deane,  C.,  Boston  1867);  (Maps 
of  Virginia5  (1612)  ;  description  of  New 
England5  (1616)  ;  (New  England’s  Trials5 
(1620).  Consult  Arber,  E.,  ( Complete  Works 
of  Captain  John  Smith5  (Birmingham  1884; 
London  1895)  ;  Ashton,  J.,  (Adventures  and 
Discoveries  of  Captain  John  Smith5  (New 
York  1883)  ;  Bradley,  A.  G.„  <Captain  John 
Smith5  (New  York  1905)  ;  Jenks,  T.,  (Captain 
John  Smith5  (New  York  1904)  ;  Smith,  E.  B., 
( Pocahontas  and  Captain  John  Smith5  (Bos¬ 
ton  1914)  ;  Warner,  C.  D.,  <Life  of  Captain 
John  Smith5  (New  York  1881)  ;  Wertenbaker, 
T.  J.,  (Virginia  under  the  Stuarts5  (Princeton 
1914).  See  Jamestown. 
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SMITH,  John  Bernhardt,  American  ento¬ 
mologist :  b.  New  York,  21  Nov.  1858;  d.  12 
March  1912.  He  was  admitted  to  the  bar  in 
1879,  but  subsequently  turned  to  the  study  of 
entomology,  and  in.  1884  was  appointed  a  special 
agent  of  the  United  States  Department  of 
Agriculture.  He  became  assistant  curator  of 
the  United  States  National  Museum  in  1886; 
was  appointed  State  entomologist  of  New  Jer¬ 
sey  in  1888  and  from  1889  he  was  professor 
of  entomology  at  Rutgers  College  and  ento¬ 
mologist  at  the  New  Jersey  Agricultural  Ex¬ 
periment  Station.  He  became  widely  known  in 
the  course  of  his  work  in  charge  of  the  New 
Jersey  campaign  for  the  extermination  of  its 
mosquitoes,  for  which  an  appropriation  of 
$350,000  was  voted;  and  did  noteworthy  work 
in  connection  with  the  fight  against  the  San 
Jose  scale.  Author  of  (Economic  Entomology 
for  Farmer  and  Fruit  Grower*  (1896);  (Our 
Insect  Friends  and  Enemies)  (1909),  etc. 

SMITH,  John  Lawrence,  American  chem¬ 
ist  and  physician:  b.  Charleston,  S.  C.,  17  Dec. 
1818 ;  d.  Louisville,  Ky.,  12  Oct.  1883.  He  was 
educated  at  the  University  of  Virginia  and  the 
South  Carolina  Medical  College,  studied  chem¬ 
istry  in  Europe  with  Liebig  and  Pelouze, 
and  established  in  1846  the  Medical  and 
Surgical  Journal  of  South  Carolina.  He 
was  appointed  bullion  assayer  by  the  State 
of  South  Carolina;  and  in  1846  entered 
the  service  of  the  Turkish  government 
to  report  upon  the  cotton  culture  and 
the  mineral  resources  of  Turkey.  He  returned 
to  America  in  1850  and  taught  chemistry  in 
the  medical  department  of  the  University  of 
Louisville  1854-66.  He  made  one  of  the  largest 
known  collections  of  meteorites,  which  after  his 
death  was  acquired  by  Harvard  University.  He 
received  decorations  from  the  French,  Turkish, 
and  Russian  governments;  in  1874  was  presi¬ 
dent  of  the  American  Association  for  the  Ad¬ 
vancement  of  Science ;  in  1877  of  the  American 
Chemical  Society,  and  in  1879  succeeded  Sir 
Charles  Lyell  as  corresponding  member  of  the 
Academy  of  Sciences  of  the  Institute  of  France. 
The  more  important  of  his  numerous  published 
papers  were  issued  by  him  as  ( Mineralogy  and 
Chemistry,  Original  Researches>  (1873-84). 

SMITH,  John  Talbot,  American  Roman 
Catholic  clergyman,  author  and  lecturer :  b. 
Saratoga,  N.  Y.,  September  1855.  He  was 
graduated  from  Saint  Michael’s  College,  To¬ 
ronto,  Canada,  1881 ;  missionary  in  the  Adiron¬ 
dack  1881-89,  editor  of  the  New  York  Catho¬ 
lic  Review  1889-92,  president  of  the  Catholic 
Summer  School  1905-09,  and  founded  the 
Catholic  Actors’  Guild  of  America  1914.  He 
has  published  the  novels,  (A  Woman  of  Cul- 
ture)  (1881)  ;  (Solitary  Island)  (1886)  ;  (His 
Honor  the  Mayor*  (1891)  ;  <Saranac)  (1893)  ; 
(The  Art  of  Disappearing)  (1905);  (The 
Black  Cardinal*  (1914)  ;  also  (The  History  of 
the  Ogdensburg  Diocese*  (1884)  ;  (The  Train¬ 
ing  of  a  Priest*  (1896)  ;  (Life  of  Brother 
Azarias*  (1897)  ;  ( History  of  the  Diocese  of 
New  York*  (1905)  ;  and  two  volumes  of  ser¬ 
mons. 

SMITH,  John  Walter,  American  senator: 
b.  Snow  Hill,  Md.,  5  Feb.  1845.  He  was  edu¬ 
cated  at  Washington  Academy.  As  a  member 
of  the  Democratic  party  he  was  elected  to  the 
Maryland  State  senate  in  1888,  serving  there 


till  1899;  in  1894  he  was  president  of  the  sen¬ 
ate;  and  in  1895  chairman  of  the  Democratic 
State  Committee.  In  1896  he  was  nominee  for 
the  United  States  Senate,  and  1899-1900  was 
member  of  Congress.  From  1900-04  he  was 
governor  of  Maryland,  and  from  1908-21  was 
United  States  Senator. 

SMITH,  Jonas  Waldo,  civil  engineer :  b. 
Lirfcoln,  Mass.,  9  March  1861.  His  education 
was  obtained  at  Phillips  Academy,  Andover, 
and  the  Massachusetts  Institute  of  Technology. 
After  serving  as  chief  engineer  of  the  water¬ 
works  of  his  own  town,  though  barely  17,  he 
assisted  in  various  engineering  works  connected 
with  water  supply,  and  in  1892  was  placed  in 
charge  of  the  Passaic  (N.  J.)  Water  Company. 
Having  had  successful  experience  in  developing 
the  water  supplies  of  several  cities  in  New 
Jersey  he  was  in  1903  chosen  chief  engineer  of 
the  aqueduct  commissions  of  New  York,  and 
under  his  direction  the  plans  were  worked  out 
for  the  Catskill  water  supply,  to  deliver  500,- 
000,000  gallons  of  water  daily  in  New  York 
city  at  high  pressure.  This  gigantic  work  cost 
about  $170,000,000,  and  was  successfully  com¬ 
pleted.  See  Catskill. 

SMITH,  Joseph,  American  Mormon  leader: 
b.  Sharon,  Windsor  County,  Vt.,  23  Dec.  1805; 
d.  Carthage,  Ill.,  27  June  1844.  In  1820  when 
living  as  a  farm  laborer  at  Manchester,  Ontario 
(now  Wayne)  County,  N.  Y.,  at  the  time  of  a 
religious  revival  he  prayed,  according  to  his 
own  account,  for  guidance,  and  was  told  by 
two  heavenly  messengers  not  to  join  any  sect. 
On  21  Sept.  1823  an  angel,  that  he  called 
Moroni,  told  him  of  a  book  engraved  on  gold 
plates  and  containing  the  <(fulness  of  the  ever¬ 
lasting  gospel.®  He  was  instructed  to  dig  for 
the  plates  in  the  hill  Cumorah,  four  miles  from 
Palmyra,  between  that  town  and  Manchester. 
These  plates,  the  characters  on  which  were 
in  a  tongue  styled  ((reformed  Egyptian,®  Smith 
translated  by  means  of  interpreters  (Urim  and 
Thummim)  found  with  the  plates,  and  with 
the  assistance  of  amanuenses  who  received 
his  dictation.  Smith  received  the  priesthood  of 
Aaron  from  John  the  Baptist  and  of  Melchize- 
dek  from  Peter,  James  and  John.  On  6  April 
1830  the  Mormon  Church  was  organized  at 
Fayette,  Seneca  County,  N.  Y.,  and  Smith 
was  recognized  as  the  prophet  of  a  new  dis¬ 
pensation.  (For  subsequent  details  of  Smith’s 
career  see  Mormons).  While  residing  at 
Nauvoo,  Ill.,  the  feeling  against  him  resulting 
from  religious  and  political  differences,  cul¬ 
minated  in  his  murder  by  a  mob,  which  broke 
into  the  jail  at  Carthage,  where  he  had  been 
placed  for  safe-keeping  after  surrendering  for 
trial  upon  certain  charges  preferred  against 
him  at  the  instance  of  personal  enemies, 
seceders  from  the  Church  that  he  had  founded. 

SMITH,  Joseph  (son  of  Joseph  Smith  who 
was  instrumental  in  organizing  the  Church 
of  Jesus  Christ  of  Latter  Day  Saints,  at  Fay¬ 
ette,  New  York,  6  April  1830)  :  b.  Kirtland, 
Ohio,  6  Nov.  1832;  d.  Independence,  Mo.,  10 
Dec.  1914.  He  resided  with  his  parents  at 
Kirtland,  Ohio,  until  their  removal  to  Far 
West,  Missouri,  in  1838.  Within  a  year  after¬ 
ward  when  his  father  was  arrested  by  a 
drunken  militia,  this  boy  was  thrust  from  his 
father  at  the  point  of  the  bayonet  and  rudely 
told  that  he  would  see  his  father  no  more. 
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In  the  winter  of  1838-39  he  accompanied  his 
mother  into  Illinois,  banished  from  the  State 
under  the  edict  of  Governor  Lilburn  W.  Boggs 
of  Missouri.  He  and  his  adopted  sister 
crossed  the  ice  of  the  Mississippi  River  at 
Quincy,  Ill.,  clinging  to  his  mother’s  skirts 
while  she  carried  his  two  younger  brothers 
in  her  arms.  After  his  father  joined  the  fam¬ 
ily  near  Quincy,  Ill.,  they  settled  at  Commerce, 
subsequently  called  Nauvoo,  Ill.  Here  he 
witnessed  the  years  of  prosperity  of  the  family, 
also  the  severe  persecution  which  resulted  in 
the  death  of  his  father  at  the  hands  of  a  mob 
at  Carthage,  Ill.,  27  June  '1844. 

At  Nauvoo  he  was  reared  to  manhood  and 
spent  his  early  years  honored  and  respected 
and  was  several  times  trusted  by  his  fellow 
citizens  in  the  office  of  justice  of  peace.  On 
the  6  April  1860  at  a  conference  of  the  Re¬ 
organized  Church  of  Jesus  Christ  of  Latter 
Day  Saints  held  at  Amboy,  Ill.,  he  was  chosen 
as  president  of  that  Church.  His  presidency 
of  over  half  a  century  was  exercised  with 
patience  and  the  respect  of  his  people  and 
no  breath  of  suspicion  against  his  moral 
integrity  was  ever  heard.  President  Smith  was 
three  times  married;  first  in  1856  to  Miss  Em- 
maline  Griswold  who  died  in  1869,  subsequently 
to  Miss  Bertha  Madison  who  died  in  1896, 
and  then  to  Miss  Ada  Clarke  who  survived 
him  but  who  has  since  died.  The  fruit  of 
these  three  unions  was  17  children,  10  of  whom 
are  still  living,  six  sons  and  four  daughters. 
He  died  at  Independence,  Mo.,  10  Dec.  1914, 
honored  and  respected  as  a  consistent  leader 
and  near  companion  by  church  associates ; 
and  by  fellow  citizens  as  a  loyal,  upright  and 
valuable  citizen  of  town,  county  and  State.  See 
Reorganized  Church  of  Jesus  of  Latter  Day 
Saints. 

SMITH,  Joseph  Fielding,  American  reli¬ 
gious  leader,  president  of  the  Church  of  Jesus 
Christ  of  Latter  Day  Saints,  nephew  of  Joseph 
Smith  (1805-44)  :  b.  Far  West,  Caldwell  County, 
Mo.,  13  Nov.  1838;  d.  Salt  Lake  City,  Utah, 
19  Nov.  1918.  His  childhood  was  spent  amid 
persecutions  and  hardships  which  finally  re¬ 
sulted  in  the  martyrdom  of  his  uncle  and  his 
father  at  Carthage,  Ill.,  27  June  1844.  In  1846 
his  mother  with  her  family  left  her  home  in 
Nauvoo,  Ill.,  as  an  exile,  with  the  majority  of 
the  Latter  Day  Saints,  who  were  driven  from 
their  homes.  In  this  exodus,  Joseph  drove  an 
ox-team  to  Winter  Quarters,  on  the  Missouri 
river,  where  the  family  remained  until  the 
spring  of  1848,  when  they  continued  their 
journey  to  the  west.  From  Winter  Quarters 
to  Salt  Lake  Valley,  Joseph  drove  two  yoke 
of  oxen  attached  to  a  heavy-laden  wagon,  a 
distance  of  more  than  1,000  miles,  and  arrived 
in  the  valley  23  Sept.  1848.  He  was  engaged 
in  manual  labors  1848-54,  and  in  the  last-named 
year  went  as  a  missionary  to  the  Hawaiian 
Islands,  where  he  remained  until  1857,  gaining 
a  thorough  knowledge  of  the  native  tongue. 
He  returned  to  Utah  in  1858  and  on  21  March 
1858  was  ordained  to  the  office  of  a  Seventy, 
and  on  16  October  of  the  same  year  to  the 
office  of  a  High  Priest  and  member  of  the 
High  Council  of  the  Salt  Lake  State.  He 
labored  as  a  missionary  in  Great  Britain  1860- 
63  and  in  1864  returned  to  the  Hawaiian  Islands 
on  his  second  mission,  where  he  resided  until 


his  return  to  Utah  in  1865.  While  on  his 
third  mission  to  the  Hawaiian  Islands,  1885-^87, 
he  became  acquainted  with  Prof.  L.  L.  Rice, 
the  possessor  of  the  original  manuscript  of  the 
much  famed  ((Spaulding  Story®  which  many 
over-zealous  anti-((Mormons®  have  tried  in 
every  possible  way  to  connect  with  the  Book 
of  Mormon,  and  from  him  he  obtained  an  ex¬ 
act  copy  of  the  manuscript,  whidh  being  pub¬ 
lished  in  book  form,  effectually  disproved  the 
Spaulding  theory,  according  to  Pres.  James 
H.  Fairchild,  of  Oberlin  College,  who  com¬ 
pared  the  two  productions.  On  1  July  1866  he 
was  ordained  an  apostle  and  was  received  into 
the  quorum  of  the  Twelve  Apostles  6  Oct.  1867. 
In  February  1874  he  started  on  his  second 
mission  to  Europe,  this  time  to  preside  over  the 
European  mission  and  to  edit  the  Millennial 
Star,  the  Church  periodical  in  England.  He 
remained  there  until  the  fall  of  1875,  when  he 
returned  to  Utah  and  was  appointed  to  preside 
over  the  Latter  Day  Saints  in  Davis  County. 
This  position  he  held  until  the  spring  of  1877 
when  he  was  again  appointed  to  preside  over 
the  European  mission,  and  for  the  third  time 
left  for  Great  Britain.  He  traveled  in  this 
field,  visiting  the  different  branches  in  England 
and  on  the  Continent,  until  the  death  of  Presi¬ 
dent  Brigham  Young,  29  Sept.  1877,  when  he 
was  called  home.  He  was  second  counsellor  to 
the  presidency  1880-1901,  and  first  counsellor 
April  1901  to  10  Oct.  1901.  On  the  last-named 
date  he  was  sustained  as  president  of  the 
Church. 

President  Smith’s  civic  record  comprises  the 
offices  of  territorial  legislator,  city  councillor, 
and  university  regent,  in  all  of  which  he  served 
repeatedly.  As  a  member  of  the  municipal 
government  he  was  th§  main  mover  in  securing 
from  heirs  of  President  Brigham  Young  Lib¬ 
erty  Park  and  Pioneer  Square  as  public  parks 
for  Salt  Lake  City.  He  was  a  member  of  the 
House  of  the  Utah  legislature  1865,  and  in 
1882  was  a  member  of  the  legislative  council, 
presiding  over  it  at  the  latter  session.  He  was 
also  president  of  the  constitutional  convention 
held  the  same  year.  He  assisted  in  the  organiza¬ 
tion  of  Zion’s  Co-operative  Mercantile  Institu¬ 
tion,  Zion’s  Savings  Bank  and  Trust  Company, 
the  State  Bank  of  Utah,  and  the  Utah  Sugar 
Company,  over  all  of  which  'he  was  the  presi¬ 
dent.  He  was  also  president  of  the  Consoli¬ 
dated  Wagon  and  Machine  Company  and  was 
connected  with  many  other  concerns. 

In  the  auxiliary  organizations  of  the  Church 
he  was  the  head  of  the  Young  Men’s  Mutual 
Improvement  Association  and  the  Deseret  Sun¬ 
day  School  Union,  and  was  senior  editor  of 
the  Improvement  Era  and  the  Juvenile  Instruc¬ 
tor,  the  official  organs  of  these  two  organiza¬ 
tions  of  young  people  of  the  church. 

Early  in  1904  President  Smith  was  sum¬ 
moned  to  Washington  to  testify  before  the 
Senate  Committee  of  Privileges  and  Elections 
in  the  case  of  Reed  Smoot  (q.v.),  senator- 
elect  from  Utah,  upon  whose  eligibility  the 
committee  was  called  to  pass.  During  a  pro¬ 
longed  examination  the  witness  displayed  a 
mental  resourcefulness  ’  equal  to  that  of  his 
distinguished  interrogators. 

SMITH,  Joshua  Toulmin  (Toulmin 
Smith),  English  author:  b.  Birmingham,  29 
May  1816;  d.  Lancing,  Sussex,  28  April  1869. 
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He  entered  Lincoln’s  Inn  in  1835  to  study  for 
the  bar,  but  soon  turned  his  attention  to  litera¬ 
ture,  especially  interesting  himself  in  the 
Scandinavian  languages  and  literature.  He 
lived  in  the  United  States,  at  Detroit,  Utica 
and  Boston,  in  1837-42,  engaged  in  lecturing 
and  writing.  During  this  period  he  published 
his  ( Discovery  of  America  by  the  Northmen 
of  the  10th  Century*  (1839),  the  first  presenta¬ 
tion  in  English  of  the  Icelandic  sagas,  and  a 
work  which  remains  an  authority.  Returning 
to  England  he  resumed  his  legal  studies,  made 
a  special  study  of  old  Saxon  law,  and  was 
called  to  the  bar  in  1849.  He  became  known 
as  a  writer  not  only  on  legal  topics,  but  on 
geology,  in  which  field  his  Wentriculidae  of  the 
Chalk*  (1848)  is  still  authoritative,  and  on 
sanitary  science  and  mineralogy,  as  well  as 
being  an  antiquarian  of  note.  As  a  powerful 
and  well-informed  writer  he  exerted  a  wide 
influence.  He  edited  Parliamentary  Remembrance 
in  1857-65,  a  weekly  report  of  the  proceedings 
of  Parliament  amplified  by  historical  com¬ 
mentaries  and  illustrations  of  unique  value,  but 
which  failing  health  compelled  him  to  discon¬ 
tinue.  His  ( English  Gilds )  (1870)  was  edited 
by  his  daughter  and  published  posthumously. 

SMITH,  Judson,  American  Congrega¬ 
tional  clergyman  and  educator:  b.  Middlefield, 
Mass.,  28  June  1837;  d.  Roxbury,  Mass.,  29 
June  1906.  He  was  graduated  at  Amherst  Col¬ 
lege  in  1859,  at  Oberlin  Theological  Seminary  in 
1863  and  was  ordained  in  the  Congregational 
Church  in  1866.  He  was  professor  of  Latin  at 
Oberlin  in  1866-70;  of  ecclesiastical  history  and 
positive  institutions  at  the  Oberlin  Theological 
Seminary  in  1870-84;  and  was  also  lecturer  on 
modern  history  at  Oberlin  in  1875-84,  and 
lecturer  on  history  at  Lake  Erie  Female  Sem¬ 
inary  in  1879-84.  He  edited  the  Bibliotheca 
Sacra  in  1882-84,  and  was  thereafter  associate 
editor.  From  1884  he  was  foreign  secretary  of 
the  American  Board  of  Commissioners  for 
Foreign  Missions,  and  he  made  a  visit  of  in¬ 
spection  to  missions  in  Turkey  in  1888  and  to 
those  in  China  in  1898.  Author  of  (Lectures 
in  Church  History)  (1881)  ;  (Lectures  on 
Modern  History*  (1881). 

SMITH,  Julia  Holmes,  American  physi¬ 
cian  :  b.  Savannah,  Ga.,  23  Dec.  1839.  She  be¬ 
gan  the  study  of  medicine  in  1873  at  the 
medical  school  of  the  Boston  University  and 
graduated  from  the  Chicago  Homoeopathic 
College  in  1877.  Since  then  she  has'  practised 
in  Chicago  and  contributed  to  medical  literature. 
Upon  appointment  by  Governor  Altgeld  she 
became  the  first  woman  trustee  of  the  Uni¬ 
versity  of  Illinois.  She  has  been  professor  of 
gynecology  and  dean  of  the  National  Medical 
College;  superintendent  of  the  Department  of 
the  Northwest,  New  Orleans  Cotton  Exposition, 
1885,  and  vice-president  Homoeopathic  Congress, 
Columbian  Exposition,  1892-93.  She  organized 
and  was  first  president  of  the  Woman’s  Medical 
Association.  She  retired  from  medical  prac¬ 
tice  in  1914. 

SMITH,  Justin  Harvey,  American  writer: 
b.  Boscawen,  N.  H.,  13  Jan.  1857.  He  was 
graduated  from  Dartmouth  College  in  1877, 
and  became  a  member  of  the  publishing  firm  of 
Ginn  and  Company.  In  1899  he  was  called  to  the 
chair  of  modern  history  at  Dartmouth,  which 


he  resigned  in  1908.  Has  traveled  extensively 
in  North  America,  Europe,  the  Near  and  Far 
East,  northern  Africa,  etc.  He  is  author  of 
(The  Troubadours  at  Home)  (2  vols.,  1899)  ; 
Arnold’s  March  from  Cambridge  to  Quebec* 
(1903)  ;  (A  Tale  of  Two  Worlds  and  Five  Cen¬ 
turies J  (1903)  ;  (Our  Struggle  for  the  14th 
Colony1*  (2  vols.,  1907)  ;  (The  Annexation  of 
Texas*  (1911),  etc.,  and  numerous  magazine 
articles. 

SMITH,  Marcus  Aurelius,  American  law¬ 
yer  and  senator :  b.  near  Cynthiana,  Ky.,  24 
Jan.  1852.  He  was  graduated  at  Transylvania 
University,  was  admitted  to  the  bar,  and  in 
1881  removed  to  Arizona  where  he  engaged  in 
the  practice  of  law.  He  served  for  16  years  as 
territorial  delegate  from  Arizona  before  her 
admission  as  a  State,  and  upon  her  admission 
he  was  elected  one  of  her  first  senators  in 
1912.  He  was  re-elected  in  1914.  His  work 
in  Congress  has  been  connected  with  irrigation 
and  reclamation  problems. 

SMITH,  Melancton,  American  naval  offi¬ 
cer:  b.  New  York,  24  May  1810;  d.  Green  Bay, 
Wis.,  19  July  1893.  He  entered  the  navy  as 
midshipman,  was  commissioned  lieutenant  in 
1837,  served  in  the  Florida  war  on  the  Poinsett , 
and  during  the  Civil  War  joined  Farragut’s 
fleet  with  the  Massachusetts,  destroyed  the  Con¬ 
federate  ram  Manassas,  and  took  part  in  run¬ 
ning  the  batteries  at  Vicksburg,  14  March  1862. 
He  was  promoted  commodore  in  1866  and  rear- 
admiral  in  1870,  and  was  commandant  at  the 
Brooklyn  navy  yard  1870-72. 

SMITH,  Morgan  Lewis,  American  sol¬ 
dier:  b.  Oswego,  N.  Y.,  8  March  1822;  d.  Jer¬ 
sey  City,  N.  J.,  29  Dec.  1874.  He  removed  to 
New  Albany,  Ind.,  in  1843,  served  for  a  time 
in  the  United  States  army,  andjater  engaged  in 
the  steamboat  business.  Upon  the  outbreak  of 
the  Civil  War  he  re-entered  the  army,  raised 
the  Eighth  Missouri  infantry,  and  was  com¬ 
missioned  its  colonel  in  July  1861.  He  was  in 
command  of  a  brigade  at  both  Fort  Donelson 
and  Shiloh,  and  in  July  1862  he  was  appointed 
brigadier-general  of  volunteers.  He  later 
served  under  Sherman,  was  severely  wounded 
at  Vicksburg  in  December  1862,  but  returned  to 
duty  in  October  1863  and  afterward  participated 
in  the  Atlanta  campaign.  He  was  later  mili¬ 
tary  commander  of  Vicksburg,  where  his  firm 
measures  were  successful  in  restoring  quiet  and 
order.  He  resigned  from  the  army  in  July  1865, 
and  later  was  United  States  consul  at  Honolulu. 

SMITH,  Munroe,  American  jurist  and  po¬ 
litical  scientist :  b.  Brooklyn,  N.  Y.,  8  Dec.  1854. 
He  was  graduated  from  Amherst  in  1874,  and 
from  the  Columbia  Law  School  in  1877 ;  he  then 
studied  abroad,  receiving  the  degree  of  J.U.D. 
(doctor  of  laws)  from  the  University  of  Got¬ 
tingen.  On  his  return  from  Germany  in  1880 
he  was  appointed  instructor  in  the  department 
of  history  at  Columbia  University,  in  1883  be¬ 
came  adjunct  professor  of  history,  and  in  1891 
professor  of  Roman  law  and  comparative  juris¬ 
prudence.  He  was  one  of  the  founders  of  the 
( Political  Science  Quarterly1*  in  1886,  of  which 
he  was  managing  editor  until  1913.  He  has 
edited  Selections  from  Cicero*  in  (The 
World’s  Best  Books)  (1900),  and  has  written 
( Bismarck  and  German  Unity1*  (1898  ;  2d  ed., 
1911)  ;  <Jurisprudence)  (1908)  ;  ( Military 
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Strategy  versus  Diplomacy  in  Bismarck’s  Time 
and  Afterward*  (1915),  and  numerous  legal 
and  political  articles. 

SMITH,  Nathan,  American  physician:  b. 
Rehoboth,  Mass.,  13  Sept.  1762;  d.  New  Haven, 
Conn.,  26  July  1828.  He  served  in  the  Vermont 
militia  the  last  y^ar  and  a  half  of  the  Revolu¬ 
tionary  War,  and  later  settled  in  Vermont.  He 
took  up  the  study  of  medicine  at  the  age  of  24, 
and  after  some  years  of  practice  at  Cornish, 
N.  H.,  he  entered  Harvard  University,  where 
he  was  awarded  the  degree  of  M.B.  in  1790,  the 
third  graduate  of  the  medical  department.  He 
established  the  medical  department  at  Dart¬ 
mouth  College  in  1798,  and  subsequently  taught 
most  of  its  departments.  He  studied  at  the 
University  of  Edinburgh  in  1803,  afterward  re¬ 
turning  to  Dartmouth.  From  1813  until  his 
death  he  was  professor  of  the  theory  and  prac¬ 
tice  of  surgery  at  Yale  University.  He  also 
lectured  at  the  University  of  Vermont  in  1822- 
25,  and  at  Bowdoin  College  in  1820-25.  He 
greatly  aided  the  betterment  of  facilities  for 
securing  medical  education  in  the  United 
States.  His  practice  extended  over  four  States. 
He  is  said  to  have  performed  the  first  operation 
in  America  for  the  extirpation  of  ovarian 
tumor,  and  that  of  staphylorrhaphy;  and  his 
name  is  connected  with  an  improved  method 
of  amputation  of  the  thigh.  Author  of  Prac¬ 
tical  Essays  on  Typhus*  (1824). 

SMITH,  Nathan  Ryno,  American  surgeon, 
son  of  Nathan  Smith  (q.v.)  :  b.  Concord,  N.  H., 
21  May  1797;  d.  Baltimore,  Md.,  3  July  1877. 
He  took  his  M.D.  at  Yale  University  in  1820 
and  in  1824  began  the  practice  of  surgery  at 
Burlington,  Vt.  He  was  professor  of  surgery 
and  anatomy  at  the  University  of  Vermont  in 
1825-27 ;  occupied  the  chair  of  surgery  at  the 
University  of  Maryland  in  1827-28;  was  pro¬ 
fessor  of  the  practice  pf  medicine  at  the  Uni¬ 
versity  of  Transylvania  in  1828-40;  and  in 
1840-70  was  again  professor  of  surgery  at  the 
University  of  Maryland.  He  invented  an  in¬ 
strument  rendering  the  operation  of  lithotomy 
safe,  and  a  splint  for  fractures  of  the  thigh. 
He  contributed  numerous  articles  to  the  Ameri¬ 
can  Journal  of  Medicine  and  was  author  of 
( Surgical  Anatomy  of  the  Arteries*  (1832-35)  ; 
(Treatment  of  Fractures  of  the  Lower  Ex¬ 
tremities  by  the  Use  of  the  Anterior  Suspensory 
Apparatus *  (1867),  etc. 

SMITH,  Percey  Franklyn,  American 
mathematician:  b.  Nyack,  N.  Y.,  21  Aug.  1867. 
He  was  graduated  at  Yale  University  in  1888, 
took  his  Ph.D.  there  in  1891  and  later  studied 
at  the  universities  of  Gottingen,  Berlin  and 
Paris.  He  was  connected  with  the  Sheffield 
Scientific  School  at  Yale  from  1888  and  since 
1900  he  has  been  professor  of  mathematics 
there.  He  is  editor  of  the  Transactions  of  the 
American  Mathematical  Society,  and  was  joint 
editor  of  (Elements  of  Differential  Calculus> 
(1904).  Author  of  ( Elementary  Calculus* 
(1902)  ;  Pour-Place  Logarithmic  Tables) 
(1902)  ;  and  joint  author  of  Plements  of 
Analytic  Geometry>  (1905)  ;  (Theoretical 
Mechanics-*  (1910);  (The  New  Analytic 
Geometry*  (1912),  etc. 

SMITH,  Richard  Penn,  American  drama¬ 
tist:  b.  Philadelphia,  13  March  1799;  d.  Falls  of 
Schuylkill,  Pa.,  12  Aug.  1854.  He  was  the 


author  of  numerous  plays,  15  of  which  were 
produced  on  the  Philadelphia  stage.  Among 
them  are  (Caius  Marius,*  a  tragedy  acted  by 
Edwin  Forrest  in  1831 ;  (The  Disowned*  and 
<The  Deformed,*  both  presented  in  London; 
(The  Water  Watch* ;  (The  Venetians,*  and 
<The  Actress  of  Padua. )  A  selection  of  his 
Miscellaneous  Works,  *  collected  by  his  son, 
Horace  Wemyss  Smith,  and  including  a  bio¬ 
graphical  sketch,  was  published  in  1856;  and 
( Complete  Works*  with  sketch  and  memoir  was 
published  by  his  son  in  1888  (4  vols.).  Con¬ 
sult  Rees,  ( Dramatic  Authors  of  Philadelphia. > 

SMITH,  Richard  Somers,  American  edu¬ 
cator  :  b.  Philadelphia,  Pa.,  30  Oct.  1813 ;  d. 
Annapolis,  Md.,  23  Jan.  1877.  He  was  gradu¬ 
ated  from  West  Point  in  1834,  served  on  topo¬ 
graphical  duty  and  resigned  in  1836.  He  was 
reappointed  to  the  army  in  1840,  and  became  in¬ 
structor  at  West  Point,  which  position  he  held 
until  1855,  when  he  again  resigned,  serving 
successively  as  professor  of  mathematics  in  the 
Brooklyn  Institute  of  Technology  and  as  a 
director  of  Cooper  Institute,  New  York.  In 
1861  he  was  appointed  to  the  Federal  army  for 
a  third  time;  he  served,  as  major  of  infantry, 
until  after  the  battle  of  Chancellorsville,  when 
he  resigned  his  commission  and  accepted  the 
presidency  of  Girard  College,  Philadelphia.  He 
relinquished  this  in  1867 ;  in  1870  was  appointed 
professor  of  mathematics  at  the  United  States 
Naval  Academy,  and  in  1873  was  transferred 
to  the  department  of  drawing.  His  publications 
comprise  a  Manual  of  Topographical  Draw¬ 
ing*  (1853),  and  (Linear  Perspective*  (1857). 

SMITH,  Roswell,  American  publisher: 
b.  Lebanon,  Conn.,  30  March  1829;  d  New  York, 
19  April  1892.  He  purchased  Scribner's 
Monthly,  the  name  of  whidh  he  changed  to  the 
Century  in  1881.  Securing  Dr.  J.  G.  Holland  as 
editor  he  made  a  wonderful  success,  and  for 
many  years  set  the  pace  for  other  magazines 
both  in  America  and  abroad.  He  founded  the 
Century  Company,  of  which  he  was  president 
until  his  death  in  1892.  Under  his  guidance  the 
company  also  published  Saint  Nicholas,  a  young 
folks  magazine,  the  (Century  Dictionary1*  and 
other  works. 

SMITH,  Samuel,  American  soldier:  b.  Lan¬ 
caster,  Pa.,  27  July  1752;  d.  Baltimore,  Md.,  22 
April  1839.  He  was  appointed  captain  in  a 
Maryland  regiment  at  the  outbreak  of  the 
American  Revolution  and  served  until  1779,  hav¬ 
ing  been  in  command  of  Fort  Mifflin  when  it 
was  bombarded  by  the  British  fleet  for  42  days 
in  1777.  He  resigned  his  commission  in  1779, 
represented  Maryland  in  Congress,  1793-1803 
and  1816-22,  and  in  the  United  States  Senate, 
1803-15  and  1822-33,  serving  much  of  the  time 
as  chairman  of  the  Finance  Committee.  As  ma¬ 
jor-general  of  the  State  militia  he  defended 
Baltimore  from  mob  rule  in  1835,  and  for  three 
years  afterward  was  mayor  of  that  city. 

SMITH,  Samuel  Francis,  American  Bap¬ 
tist  clergyman  and  poet:  b.  Boston,  Mass.,  21 
Oct.  1808;  d.  there,  16  Nov.  1895.  He  was 
graduated  from  Harvard  in  1829,  from  An¬ 
dover  Theological  Seminary  in  1832  and  was 
ordained  in  1834.  He  was  engaged  in  various 
pastorates  in  1834—54,  at  the  same  time  acting 
as  professor  of  modern  languages  at  Waterville 
College  (Colby  University)  in  1834-42,  and  as 
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editor  of  the  Boston  Christian  Review  in 
1842-48.  He  was  editor  of  the  publications  of 
the  Baptist  Missionary  Union  in  185-4-69,  and 
in  1875-76,  1880-82,  he  visited  the  chief  mis¬ 
sionary  stations  in  Europe  and  Asia.  He  was 
famous  as  the  author  of  cMy  Country  ’Tis  of 
Thee)  (1832),  which  became  a  national  hymn, 
and  he  also  wrote  the  hymn  (The  Morning 
Light  is  Breaking1*  at  about  the  same  time. 
His  publications  include  (Lyric  Gems)  (1843)  ; 
(The  Psalmist1*  (1843)  ;  (Life  of  Rev.  Joseph 
Grafton1*  (1848)  ;  (History  of  Newton,  Mass.1* 
(1880);  ( Rambles  in  Mission  Fields1*  (1884), 
etc. 

SMITH,  Samuel  Stanhope,  American 
Presbyterian  clergyman  and  college  president: 
b.  Pequa,  Pa.,  16  March  1750;  d.  Princeton, 
N.  J.,  21  Aug.  1819.  He  was  graduated  at 
Princeton  University  in  1769  and  in  1774  was 
ordained  in  the  Presbyterian  ministry.  He  was 
the  first  president  of  Hampden  Sidney  College, 
in  1775-79.  He  became  professor  of  moral 
philosophy  at  Princeton  in  1779,  and  also  held 
the  chair  of  theology  from  1783;, he  was  vice- 
president  from  1786,  and  was  president  of  the 
university  in  1795-1812.  He  rendered  the  uni¬ 
versity  invaluable  service  in  its  reorganization 
after  the  ravages  of  the  Revolution.  He  was 
one  of  the  committee  which  drafted  the  laws  of 
government  for  the  Presbyterian  Church. 
Author  of  (Lectures  on  Moral  and  Political 
Philosophy1*  (2  vols.,  1812)  ;  ( Comprehensive 
View  of  Natural  and  Revealed  Religion> 
(1815). 

SMITH,  Seba,  American  journalist:  b. 
Buckfield,  Me.,  14  Sept.  1792;  d.  Patchogue,  L.  I., 
29  July  1868.  He  was  graduated  from  Bow- 
doin  College  in  1818  and  entered  the  journal¬ 
istic  world  as  a  writer  for  the  Portland  papers. 
Under  the  pen  name  of  Maj.  Jack  Downing,  he 
began  a  correspondence  in  the  dialect  of  New 
England  bearing  upon  the  political  issues  of  the 
day,  which  was  continued  for  some  time,  and, 
having  been  collected  and  published  in  book 
form  in  1833,  gained  considerable  popularity. 
From  1822  to  1842  he  was  the  editor  succes¬ 
sively  of  three  of  the  Portland  papers,  when, 
having  acquired  a  somewhat  wider  reputation  as 
a  political  satirist,  he  removed  to  New  York, 
where  he  wrote  for  numerous  periodicals.  His 
later  published  works  are  ‘Towhatan1*  (1841), 
a  tale  of  verse;  (New  Elements  of  Geometry, > 
a  parody  (1850),  and  <Way  Down  East)  (1853). 

SMITH,  Sidney,  English  clergyman,  au¬ 
thor  and  wit:  b.  Woodford,  Essex,  3  June 
1771 ;  d.  London,  22  Feb.  1845.  He  was  edu¬ 
cated  at  New  College,  Oxford,  of  which  he  be¬ 
came  a  Fellow  in  1791,  and  obtained  in  1794  the 
curacy  of  Netheravon,  a  village  in  Salisbury 
Plain,  near  Amesbury.  In  1796^—1801  he  was  in 
charge  of  an  Episcopal  congregation  at  Edin¬ 
burgh  and  tutor  to  Michael  Hicks  Beach.  Here 
he  continued  for  five  years,  and  made  the  ac¬ 
quaintance  of  the  most  distinguished  intellectual 
men  of  the  day,  including  more  especially  that 
circle  of  youthful  geniuses,  composed  of  such 
men  as  Jeffrey,  Horner,  Walter  Scott,  Lord 
Brougham,  Leyden  and  others.  Many  of  them 
espoused  with  ardor  liberal  views  in  politics  and 
literature,  and  with  the  view  of  disseminating 
these  Smith  proposed  to  his  comrades  the  start¬ 
ing  of  a  Review,  a  project  entered  upon  with 
enthusiasm.  Thus  commenced  in  1802  the 


famous  Edinburgh  Reviezv,  of  which  Jeffrey 
acted  as  editor  for  many  years  and  Smith  as 
one  of  its  raciest  and  most  influential  contribu¬ 
tors.  In  1803  Smith  removed  to  London,  where 
he  delivered  a  course  of  lectures  on  moral 
philosophy  at  the  Royal  Institution  (1804-06), 
which  were  extremely  popular,  and  were  subse¬ 
quently  published.  In  1806,  during  the  reign  of 
the  Whig  party,  he  was  presented  to  the  living 
of  Fosbrooke,  near  York,  in  1828  was  given  a 
prebend  at  Bristol  and  in  1831  was  made  canon 
residentiary  of  Saint  Paul’s,  London.  This  was 
the  utmost  dignity  to  which  he  attained  in  the 
Church,  it  being  generally  believed  that  but  for 
his  Whig  views  he  would  have  reached  a  bishop¬ 
ric.  Not  long  afterward  he  came  prominently 
forward  in  a  series  of  pungent  epistolary  attacks 
on  Lord  John  Russell,  occasioned  by  his  intro¬ 
duction  of  a  bill  into  Parliament  which  ma¬ 
terially  encroached  on  the  rights  of  deans  and 
chapters.  About  his  last  literary  effort  was  the 
exposure  of  the  fraud  perpetrated  by  the  State 
of  Pennsylvania  in  the  repudiation  of  its  pub¬ 
lic  debts.  Smith  was  himself  a  sufferer  by  this 
breach  of  national  faith,  and  his  sarcastic  re¬ 
marks  on  the  subject  excited  both  a  little  amuse¬ 
ment  in  England  and  not  a  little  indignation  in 
the  United  States.  Another  characteristic  pub¬ 
lication  was  (Letters  on  the  Subject  of  Catho¬ 
lics1*  (1807-08),  which  was  of  influence  in  secur¬ 
ing  Catholic  emancipation.  A  few  years  before 
his  death  a  collected  edition  of  his  writings  was 
published  under  his  own  superintendence.  It 
has  been  said,  <(Smith’s  reputation  as  an  English 
wit  is  solid  —  if  that  word  can  be  applied  to 
so  volatile  a  quality.®  He  was  one  of  the 
greatest  of  jesters  and  makers  of  b on-mots,  but 
remarkable  also  as  a  thinker  and  English  stylist. 
Consult  Reid,  (Life  and  Times  of  Sidney 
Smith1*  (1884)  ;  also  the  <Memoir)  by  Lady 
Holland;  and  Duyckwick,  (Wit  and  Wisdom  of 
Sidney  Smith1*  (1856). 

SMITH,  Sidney  Irving,  American  biolo¬ 
gist:  b.  Norway,  Me.,  18  Feb.  1843.  He  was 
graduated  at  the  Sheffield  Scientific  School, 
Yale  University,  in  1867  and  became  assistant  in 
zoology  there.  In  1871  he  was  in  charge  of 
the  deep  water  dredging  in  Lake  Superior  for 
the  United  States  Lake  Survey,  and  in  1872  he 
was  engaged  in  similar  work  for  the  United 
States  Coast  Survey  at  Saint  George’s  banks. 
In  1875-1906  he  was  professor  of  comparative 
anatomy  at  Yale  University,  and  was.  afterward 
professor  emeritus.  He  was  associated  with 
the  United  States  Fish  Commission  in  1871-87 
and  was  elected  to  the  National  Academy  of 
Sciences  in  1884.  He  was  an  authority  on 
American  marine  invertebrate  zoology,  and  was 
author  of  numerous  papers,  on  his  specialty. 

SMITH,  Sophia,  American  philanthropist: 
b.  Hatfield,  Mass.,  27  Aug.  1796;  d.  there,  12 
June  1870.  Her  early  life  was  spent  in  com¬ 
parative  obscurity,  but  was  enlivened  by  a 
rather  wide  range  of  reading  and  the  acquisition 
of  such  desultory  knowledge  as  she  could  obtain 
thereby.  Having  been  early  impressed  with  the 
need  of  women  for  opportunities  for  higher 
education,  it  was  her  privilege  to  establish  the 
first  woman’s  college  in  New  England  by  means 
of  a  fortune  left  her  by  a  brother,  Austin  Smith, 
in  1861.  Smith  College  (q.v.)  was  established 
in  Northampton,  Mass.,  in  1875,  according  to 
plans  outlined  by  her  and  by  means  of  funds 
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bequeathed  by  her  in  1870  for  the  founding  of 
such  an  institution. 

SMITH,  Theobald,  American  pathologist: 
b.  Albany,  N.  Y.,  31  July  1859.  He  was 
graduated  at  Cornell  University  in  1881  and 
took  his  M.D.  at  the  Albany  Medical  College  in 
1883.  He  was  director  of  the  pathological 
laboratory  of  the  Bureau  of  Animal  Industry, 
United  States  Department  of  Agriculture,  in 
1884-95,  and,  was  also  professor  of  bacteriology 
at  Columbian  (now  George  Washington)  Uni¬ 
versity  in  1886-95.  He  was  director,  pathologi¬ 
cal  laboratory  of  he  Massachusetts  Board  of 
Health,  1895-1915 ;  professor  of  comparative 
pathology,  Harvard  University,  1896-1915;  di¬ 
rector,  department  of  animal  pathology,  Rocke¬ 
feller  Institute,  1915 — .  From  1911  he  was  a 
member  of  the  consulting  board  of  scientific  ex¬ 
perts,  United  States  Department  of  Agriculture. 
He  made  many  important  contributions  to 
scientific  knowledge.  In  1886  he  demonstrated 
the  practicability  of  immunizing  man  to  cholera 
by  injection  of  the  filtered  virus  of  hogs;  he 
discovered  the  organism  of  Texas  fever  in 
Pyrosoma  bigeminum  in  1889,  and  with  F.  L. 
Kilborne  proved  that  it  was  communicated  by 
the  tick,  Bodphilus  bovis  ;  and  in  1898  he  dis¬ 
tinguished  the  difference  between  the  human 
and  bovine  tubercle  bacilli,  his  findings  being 
confirmed  by  Koch  in  1900.  He  was  elected  to 
the  National  Academy  of  Sciences  in  1908.  He 
is  author  of  many  scientific  papers  and  reports. 

SMITH,  Theodore  Clarke,  American  his¬ 
torian  and  educator:  b.  Roxbury,  Mass.,  18 
May  1870.  He  was  graduated  at  Harvard  Uni¬ 
versity  in  1892,  took  his  Ph.D.  there  in  1896  and 
later  studied  at  the  universities  of  Paris  and 
Berlin.  He  was  assistant  professor  of  political 
science  at  the  Ohio  University  in  1901-03 ;  and 
has  since  been  professor  of  American  history 
at  Williams  College.  Author  of  (Liberty  and 
Free  Soil  Parties  of  the  Northwest  (1898)  ; 
‘Political  Reconstruction )  (1903)  ;  ‘Parties  and 
Slavery)  (1908)  ;  ‘Wars  Between  England  and 
United  States)  (1914). 

SMITH,  Thomas,  English  scholar  and  di¬ 
plomatist:  b.  Saffron  Walden,  Essex,  23  Dec. 
1513;  d.  1577.  He  studied  at  Queen’s  College, 
Cambridge,  became  a  Fellow  there,  1531,  and  a 
public  lecturer,  1538;  he  then  studied  at  Padua 
and  on  his  return  became  professor  of  civil 
law  at  Cambridge,  1544.  During  these  years  he 
succeeded  in  changing  the  English  pronunciation 
of  Greek.  Under  Edward  VI  he  was  knighted, 
and  served  as  Ambassador  to  Belgium  and 
France.  He  lived  in  retirement  during  Queen 
Mary’s  reign,  but  under  Queen  Elizabeth  was 
Ambassador  to  Fraftce,  1562-66;  a  member  of 
the  Privy  Council,  1571 ;  and  Secretary  of  State, 
1572.  He  wrote,  besides  two  monographs  on 
the  Greek  and  the  English  languages,  an  im¬ 
portant  work  on  the  Tudor  constitution,  called 
‘De  Republica  AnglorunP  (published  1583). 

SMITH,  Thomas  Roger,  English  consult¬ 
ing  architect.  He  has  been  professor  of  archi¬ 
tecture  in  University  College,  London,  from 
1879.  Among  his  professional  books  may  be 
cited  ‘Elphinstone  College  and  the  Post  Office, 
Bombay,  India. >  He  has  published  ‘Hand¬ 
book  of  Architectural  History, >  ‘Manual  of 
Acoustics. } 


SMITH,  Thomas  Southwood,  English  re¬ 
former:  b.  Martock,  Somerset,  21  Dec.  1788; 
d.  Florence,  Italy,  10  Dec.  1861.  He  was  edu¬ 
cated  for  the  Church,  but  early  in  his  ministerial 
career  among  the  poor  of  western  England  was 
impressed  with  the  desire  for  a  knowledge  of 
medicine,  and  the  necessity  for  improving  the 
sanitary  conditions  of  the  homes  of  the  people 
to  whom  his  efforts  were  directed.  He  was 
graduated  as  a  physician  in  1812,  and  in  1820 
began  to  practise  in  London.  In  1825  he  was 
appointed  to  the  London  Fever  Hospital,  and  in 
1830  published  his  ‘Treatise  on  Fever)  which  is 
still  regarded  as  a  most  able  presentation  of 
the  subject.  His  interest  in  the  industrial  con¬ 
ditions  of  the  laboring  classes  of  London  led  to 
an  inquiry  into  the  subject  of  child  labor  which 
resulted  in  the  passage  of  a  Factory  Act  and 
the  exclusion  of  children  from  work  in  the 
mines  of  Great  Britain.  He  spent  much  time 
in  investigating  epidemics  of  cholera,  yellow 
fever,  and  other  contagious  diseases,  and  ren¬ 
dered  thereby  a  great  service  to  medical  science. 

SMITH,  Uriah,  American  Seventh  Day  Ad¬ 
ventist  leader:  b.  West  Wilton,  N.  H.,  2  May 
1832;  d.  Battle  Creek,  Mich.,  6  March  1903.  He 
studied  at  Harvard,  became  a  Seventh  Day 
Adventist  and  rose  to  great  prominence  in  that 
denomination.  He  became  editor  of  the  Ad¬ 
ventist  Review  at  Rochester,  N.  Y.,  in  1853 
and  removed  to  Battle  Creek  in  1855,  when  the 
office  of  this  denominational  organ  was  trans¬ 
ferred  to  that  city.  He  was  at  the  head  of  the 
great  denominational  publishing  house  at  Battle 
Creek,  a  professor  of  Bible  study  in  the  Ad¬ 
ventist  College,  and  wrote  many  religious  works, 
which  reached  a  sale  of  200,000  copies.  Among 
them  are  ‘The  United  States  in  the  Light  of 
Prophecy-* ;  ‘Daniel  and  the  Revelation, }  which 
attained  a  sale  of  72,000  copies ;  ‘The  Sure 
Foundation. } 

SMITH,  William,  Canadian  jurist:  b.  New 
York,  25  June  1728;  d.  Quebec,  Canada,  3  Nov. 
1793.  He  was  graduated  at  Yale  University  in 
1745  and  was  admitted  to  the  bar  of  New  York. 
He  was  appointed  chief  justice  of  the  province 
of  New  York  in  1763,  and  became  also  a  mem¬ 
ber  of  council  in  1767,  which  post  he  nominally 
held  until  1782.  Upon  the  outbreak  of  the 
Revolution  he  was  held  on  parole  at  his  estate 
on  the  Hudson,  but  in  1778  he  openly  espoused 
the  British  cause,  and  in  1783  he  went  to  Eng¬ 
land  with  the  British  troops.  He  was  appointed 
chief  justice  of  Canada  in  1786  and  held  that 
office  the  remainder  of  his  life.  He  established 
in  Canada  the  office  of  constable  to  replace  the 
use  of  soldiers  in  that  capacity.  Author  ‘His¬ 
tory  of  the  Province  of  New  York  from  its 
Discovery  in  1732>  (1793). 

SMITH,  William,  Canadian  historian,  son 
of  Chief  Justice  William  Smith  (q.v.)  :  b.  New 
York,  7  Feb.  1769;  d.  Quebec,  Canada,  17  Dec. 
1847.  He  accompanied  his  father  to  England 
in  1783,  was  educated  at  a  grammar  school 
near  Kensington  and  in  1786  went  to  Canada 
with  his  father.  He  was  soon  afterward  ap¬ 
pointed  clerk  of  the  Provincial  Parliament, 
served  also  as  master  in  chancery,  and  in  1814 
he  was  appointed  a  member  of  the  executive 
council.  Author  of  ‘History  of  Canada  from 
its  Discovery)  (2  vols.,  1815). 


SMITH 


120 


SMITH,  William,  English  geologist :  b. 
Churchill,  Oxfordshire,  23  March  1769;  d. 
Northampton,  28  Aug.  1839.  After  receiving  an 
irregular  education,  during  the  course  of  which 
he  displayed  considerable  talent  for  mathe¬ 
matics,  he  in  1787  became  an  assistant  to  a  land- 
surveyor.  He  afterward  began  to  act  as  a  min¬ 
ing  surveyor,  and  was  led  from  some  of  his 
surveys  of  collieries  to  the  idea  of  framing  a 
model  of  the  strata  of  a  coal  country,  composed 
of  the  materials  of  the  strata  reduced  to  a  scale, 
and  placed  in  their  relative  positions  to  each 
other.  He  next  began  seriously  to  contemplate 
the  composition  of  regular  and  extensive  works 
on  the  subject  of  geology,  and  in  1815  he  was 
able  to  submit  a  complete  colored  map  of  the 
strata  of  England  and  Wales  to  the  Society  of 
Arts. 

SMITH,  William  Alden,  American  law¬ 
yer  and  senator :  b.  Dowagiac,  Mich.,  12  May 
1859.  He  was  a  page  in  the  Michigan  house 
of  representatives,  later  studied  law,  and  in 
1883  was  admitted  to  the  bar,  afterward  engag¬ 
ing  in  practice  at  Grand  Rapids.  He  was  active 
politically ;,  was  chairman  of  the  State  Repub¬ 
lican  Committee  in  1888-92;  served  in  Congress 
in  1894-1907 ;  was  elected  to  the  United  States 
Senate  in  1906  and  was  re-elected  in  1912.  He 
was  chairman  of  the  Congressional  Committee 
to  investigate  the  Titanic  disaster  in  1912. 

SMITH,  William  Benjamin,  mathemati¬ 
cian  and  New  Testament  critic:  b.  Stanford, 
Ky.,  26  Oct.  1850.  In  1871  he  was  graduated 
from  the  Kentucky  University  and  in  1879  from 
the  University  of  Gottingen.  He  taught  and 
studied  languages  and  sciences,  1871-76;  was 
professor  of  mathematics  in  Central  College, 
Missouri,  1881-85;  then  went  to  the  University 
of  Missouri,  first  as  professor  of  physics,  1885— 
88,  then  as  professor  of  mathematics,  1888-93. 
He  was  professor  of  mathematics  in  Tulane 
University,  1893-1906;  professor  of  philosophy, 
same  institution,  1906-15;  professor  emeritus 
thereafter.  He  published  the  following:  Co¬ 
ordinate  Geometry*  (1885);  ( Introductory  Mod¬ 
ern  Geometry *  (1893)  ;  Hnfinitesimal  Analysis) 
(1898)  ;  dew  to  Trigonometry >  (1899)  ;  (The 
Color  Line*  (1905)  (Des  vorchristliche  Jesus) 
(1906)  ;  pamphlets  on  the  tariff  and  newspaper 
articles  on  the  gold  standard  (1892-96)  ;  (The 
Pauline  Codices  F  and  G*  and  other  criticisms 
on  the  New  Testament  (1901-05);  (The  Mer¬ 
man  and  the  Seraph)  (1906);  and  articles  on 
the  Bible,  Calculus  and  New  Testament  prob¬ 
lems  in  the  Encyclopedia  Americana. 

SMITH,  William  Farrar,  American  sol¬ 
dier:  b.  Saint  Albans,  Vt.,  17  Feb.  1824;  d. 
Philadelphia,  Pa.,  28  Feb.  1903.  He  was  gradu¬ 
ated  from  the  United  States  Military  Academy 
in  1845,  and  was  commissioned  2d  lieutenant 
in  the  Topographical  Engineers,  and  from  1846- 
48  was  assistant  professor  of  mathematics  at 
the  academy.  At  the  beginning  of  the  Civil 
War  he  served  under  General  Butler,  but  later 
received  command  of  a  division  of  the  Army 
of  the  Potomac,  which  participated  in  the  siege 
of  Yorktown  and  in  the  battles  of  Williamsburg, 
Malvern  Hill  and  Antietam.  He  also  took  part 
in  the  battles  of  Fredericksburg  (1862)  and 
Gettysburg  (1863).  In  1863  he  was  appointed 
chief  engineer  of  the  Army  of  the  Cumberland 
and  planned  the  battles  of  Brown’s  Ferry  and 
Missionary  Ridge.  At  the  close  of  the  war  he 
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resigned  from  the  army  and  became  president 
of  the  International  Ocean  Telegraph  Company 
and  of  New  York  board  of  police. 

SMITH,  William  Henry,  American  jour¬ 
nalist:  b.  Austerlitz,  N.  Y.,  1  Dec.  1833;  d.  Lake 
Forest,  Ill.,  27  July  1896.  He  turned  to  news¬ 
paper  work  in  1854,  being  attached  to  the  Cin¬ 
cinnati  Times,  first  as  reporter  and  later  as 
managing  editor.  At  the  beginning  of  the  Civil 
War  he  was  an  editorial  writer  on  the  Ga¬ 
zette,  where  his  pen  was  active  in  the  support 
of  the  government.  In  1864-66  he  was  secretary 
of  state  of  Ohio,  but  resigned  before  the  com¬ 
pletion  of  his  second  term  and  established  the 
Evening  Chronicle  at  Cincinnati.  In  1870  he 
became  general  manager  of  the  Western  Asso¬ 
ciated  Press,  and  in  1883,  at  the  consolidation 
of  the  New  York  and  Western  associations,  re¬ 
tained  the  general  managership  of  the  body. 
Meantime,  in  1877,  he  had  been  appointed  col¬ 
lector  of  the  port  of  Chicago,  and  he  was  instru¬ 
mental  in  introducing  customs  methods  to  har¬ 
monize  with  the  civil  service  policy  of  the  gov¬ 
ernment.  He  published  (The  Saint  Clair 
Papers)  (1882),  a  biography  of  Charles  Ham¬ 
mond  and  a  c Political  History  of  the  United 
States.*  During  researches  in  the  British  Mu¬ 
seum  he  found  unpublished  letters  of  Washing¬ 
ton  to  Col.  Henry  Bouquet  and  detected  errors 
in  those  published  by  Jared  Sparks.  At  the 
time  of  his  death  he  was  engaged  on  the  (Life 
and  Administration  of  President  Rutherford  B. 
Hayes,*  and  since  his  death  has  appeared  his 
Political  History  of  Slavery)  (1903). 

SMITH,  William  Robertson,  Oriental 
scholar :  b.  1846 ;  d.  31  March  1894.  He  was  the 
son  of  the  Free  Church  minister  at  Keig,  Aber¬ 
deenshire  ;  was  educated  at  Aberdeen  Univer¬ 
sity,  where  he  graduated  in  1865,  taking  the 
highest  honors.  Subsequently  he  spent  some 
time  at  the  New  College,  Edinburgh,  and  con¬ 
tinued  his  German  studies  at  Bonn  and  Got¬ 
tingen,  where  his  ideas  upon  scientific  research 
were  acquired.  Thereafter,  from  1868  to  1870 
he  acted  as  assistant  to  Professor  Tait,  pro¬ 
fessor  of  physics  in  Edinburgh  University.  In 
1870  he  was  appointed  to  the  chair  of  Hebrew 
and  New  Testament  exegesis  in  the  Free  Church 
College  at  Aberdeen.  His  free  criticism  of  the 
Old  Testament  writings  resulted  in  a  charge  of 
heresy,  and  after  prolonged  discussion  in  the 
Free  Church  courts,  during  which  his  honesty 
was  no  less  conspicuous  than  his  learning,  he 
was  removed  from  his  professorship  in  1881. 
From  this  period  he  became  associated  with 
Professor  Baynes  in  the  editorship  of  the 
Encyclopedia  Britannica,*  and  when  the  latter 
died  he  succeeded  to  the  position  of  editor-in- 
chief.  More  than  any  other  writer  or  re¬ 
searcher  he  emphasized  the  character  of  human 
editing  and  arbitrary  rendering  that  has  gone 
into  the  Scriptures  and  become  classed  as  in¬ 
spired.  M'eanwhile  he  had  visited  Arabia  in 
1879-80,  where  he  gained  an  intimate  knowl¬ 
edge  of  the  people  and  their  language,  which 
qualified  him  to  fill  the  position  of  professor  * 
of  Arabic  in  Cambridge  University,  to  which 
he  was  appointed  in  1883.  Subsequently  he 
became  a  Fellow  of  Christ’s  ^College,  and  in 
1886  he  was  elected  university  librarian,  a  post 
which  he  exchanged  in  1889  for  the  Adams 
professorship  of  Arabic.  Probably  his  most 
popular  works  are  (The  Old  Testament  in  the 
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Jewish  Church*  (1881)  and  the  (Prophets  of 
Israel*  (1882).  But  he  is  best  known  to  schol¬ 
ars  as  the  author  of  ( Kinship  and  Marriage  in 
Early  Arabia*  (1885)  and  his  first  series  of 
Burnett  lectures,  (Religion  of  the  Semites: 
Fundamental  Institutions*  (1889). 

SMITH,  William  Sooy,  American  army 
officer  and  engineer:  b.  Tarlton,  Ohio,  22  July 
1830;  d.  4  March  1916.  He  was  graduated  from 
the  United  States  Military  Academy  in  1853  and 
assigned  to  frontier  duty.  The  following  year 
he  resigned  his  commission  for  more  active  life, 
and  became  assistant  engineer  of  the  Illinois 
Central  Railroad.  He  practised  the  profession 
of  an  engineer  in  various  cities  of  the  United 
States  until  the  beginning  of  the  Civil  War, 
when  he  entered  the  volunteer  service.  He  was 
promoted  brigadier-general  15  April  1862,  and 
commanded  successfully  the  second  division  of 
the  Army  of  the  Ohio,  the  first  division  of  the 
16th  army  corps  and  the  cavalry  division  of  the 
Department  of  the  Tennessee,  but  was  obliged 
to  retire  from  active  service  on  account  of  pro¬ 
longed  illness  in  1864.  His  fame  as  an  engineer 
rests  upon  his  many  improvements  of  the 
method  of  sinking  foundations  for  the  security 
of  high  buildings  and  in  the  use  of  pneumatic 
caissons  in  bridge  building.  His  name  is  identi¬ 
fied  with  the  building  of  the  first  steel  bridge, 
a  structure  which  spans  the  Missouri  at  Glas¬ 
gow,  the  construction  of  the  Wangoshanee 
Lighthouse  in  the  Straits  of  Mackinac,  the  Hud¬ 
son  River  Tunnel  and  other  bridge  and  railway 
work  throughout  the  United  States  and  Canada. 

SMITH,  William  Waugh,  American  edu¬ 
cator:  b.  Warrenton,  Va.,  12  March  1845 ;  d. 
17  Jan.  1912.  He  served  in  the  Confederate 
army  through  the  Civil  War,  and  was  gradu¬ 
ated  at  Randolph-Macon  College  in  1871.  He 
became  professor  of  languages  there  in  1878, 
president  in  1886  and  chancellor  in  1897.  He 
organized  the  Randolph-Macon  System  of  Col¬ 
leges  and  Academies  of  Virginia,  raising  large 
sums  of  money  for  the  purpose,  and  also 
founded  the  Randolph-Macon  Women’s  Col¬ 
lege  at  Lynchburg,  Va.  Author  of  (Outlines 
of  Psychology*  (1880)  ;  (A  Comparative  Chart 
of  Syntax,  Latin,  Greek,  German,  French  and 
English*  (1882),  etc. 

SMITH  COLLEGE,  located  at  North¬ 
ampton,  Mass.  It  was  founded  by  Sophia 
Smith,  who  bequeathed  $393,105  for  ((an  insti¬ 
tution  of  learning  for  the  higher  education  of 
young  women,  with  the  design  to  furnish  them 
means  and  facilities  for  education  equal  to  those 
which  are  afforded  in  the  colleges  for  young 
men.**  The  college  was  incorporated  in  1871 
and  opened  to  students  in  1875 ;  it  is  unsectarian 
in  its  management  and  instruction.  The  college 
confers  the  three  degrees  of  A.B.,  M.A.,  and 
Ph.D.  The  course  includes  a  year’s  work  in 
eight  required  subjects,  including  Bible  study, 
a  major  study  consisting  of  related  courses  in 
the  junior  and  senior  years,  two  three-hour 
courses  in  the  junior  and  senior  years,  one  of 
which  must  be  in  a  department  entirely  dif¬ 
ferent  from  the  major  study,  and  free  electives 
to  complete  the  required  number  of  hours.  The 
curriculum  includes  music  and  art,  and  a  certain 
amount  of  technical  work  in  each  department 
when  combined  with  theoretical  courses  counts 
toward  the  degree.  Formerly  the  departments 
of  music  and  art  were  organized  as  separate 


schools,  but  in  1902  were  co-ordinated  with  the 
other  collegiate  studies.  The  college  was  among 
the  first  to  recognize  music  and  art  among  the 
qualifications  for  the  degree.  A  number  of 
scholarships  are  provided,  the  largest  of  which 
has  a  fund  of  $10,000;  there  are  also  fellow¬ 
ships  for  advanced  work  in  philosophy  and 
psychology,  botany  and  zoology;  and  the  col¬ 
lege  aids  in  the  support  of  the  American 
women’s  table  at  the  zoological  station  at 
Naples,  entitling  graduates  to  appointment  to 
this  station.  Likewise  two  tables  are  main¬ 
tained  at  the  seaside  laboratories  for  the  ad¬ 
vanced  study  of  zoology  and  botany.  Physical 
training  is  required  of  students,  and  much  in¬ 
terest  is  also  taken  in  outdoor  sports.  The 
college  has  a  large  and  beautiful  campus,  in¬ 
cluding  the  botanical  gardens;  the  buildings  (in 
1904)  are  College  Hall,  Seelye  Hall,  the  John 
M.  Greene  Hall,  Lilly  Hall  of  Science,  Chem¬ 
istry  Hall,  the  Library,  the  Observatory,  Music 
Hall,  the  Hellyer  Art  Gallery,  the  Alumnae 
Gymnasium,  the  Infirmary,  the  Lyman  Plant 
House,  the  Botanic  Garden,  the  Students’  Build¬ 
ing,  the  centre  of  the  students’  social  life,  with 
a  large  hall,  rooms  for  clubs,  etc.,  and  a  reading- 
room,  and  18  dwelling-houses.  The  library  con¬ 
tains  about  70,000  volumes,  and  the  North¬ 
ampton  Public  Library  and  the  Forbes  Library 
are  also  open  to  students.  The  property  value 
in  1923  amounted  to  $509,073.49,  the  students 
numbered  2,038  and  the  faculty  227.  In  the 
European  War,  Smith  College  sent  a  body  of 
students  to  do  reconstruction  and  canteen  work 
in  France;  and  maintained  courses  of  instruc¬ 
tion  for  laboratory  assistants,  and  a  two  years’ 
course  for  training  assistants,  in  neurological 
hospitals  for  the  treatment  of  nervous  debility 
and  shell  shock  among  returned  soldiers. 

SMITH-LEVER  AGRICULTURAL  EX¬ 
TENSION  ACT,  an  act  passed  by  the  United 
States  Congress  in  1914  to  provide  extra-mural 
instruction  and  to  diffuse  among  the  American 
farmers  agricultural  information.  See  Agri¬ 
cultural  Legislation. 

SMITH  SOUND,  a  passage  of  water  at 
the  northern  extremity  of  Baffin  Bay,  between 
Peary  Land,  in  Greenland,  and  Ellesmere  Land. 
It  leads  from  Baffin  Bay  into  Kane  Basin,  a 
body  of  water  about  110  miles  long.  Its  south¬ 
ern  entrance  was  discovered  by  Baffin  in  1616. 
In  1854  it  was  surveyed  by  a  United  States 
expedition  under  Dr.  Elisha  Kent  Kane. 

SMITHFIELD,  a  historic  square  in  Lon¬ 
don,  a  little  north  of  Newgate  and  west  of  Al- 
dersgate,  which  was  until  1855  the  only  cattle 
market  in  London.  It  was  outside  the  old  city 
walls  and  in  the  11th  century  was  an  open 
spot  where  the  citizens  delighted  to  promenade. 
Before  the  days  of  Tyburn,  Smithfield  (now 
called  West  Smithfield  to  distinguish  it  from 
East  Smithfield,  Tower  Hill)  was  the  place  of 
public  execution.  Here  Sir  William  Wallace 
and  Mortimer,  Earl  of  March,  suffered  death; 
here  Walworth,  the  mayor,  stabbed  Wat  Tyler; 
and  here  Jack  Straw  was  hanged.  Tournaments 
were  held  on  this  spot;  Edward  III  celebrated 
the  deeds  of  Cressy  and  Poitiers  by  mimic  feats 
of  arms  here;  and  here  Richard  II  gave  a 
three  days’  tournament  to  celebrate  his  mar¬ 
riage.  A  more  terrible  page  of  history  tells  of 
the  murders  by  way  of  burning  which  took 
place  here  in  the  name  of  religion.  Bartholo- 
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linew  Fair,  so  often  mentioned  in  literature,  was 
held  at  Smithfield.  We  find  mention  of  a  cat¬ 
tle  market  having  been  held  here  as  far  back 
as  1150.  The  corporation  had  official  control 
over  the  market  for  above  500  years,  dating 
from  1345. 

SMITHFIELD  (W.  Va.),  Engagement  at. 

This  place,  near  the  east  bank  of  the  Opequon, 
on  the  road  from  Charlestown  to  Bunker  Hill, 
W.  Va.,  was  the  scene  of  many  skirmishes  and 
minor  engagements  during  the  Civil  War,  one 
of  which,  at  least,  deserves  to  be  noted.  On 
28  Aug.  1864,  after  General  Early  had  recrossed 
the  Opequon  from  his  engagement  at  Shep- 
herdstown  (q.v.),  General  Sheridan  advanced 
his  army  from  Halltown  toward  Charlestown 
and  the.  Opequon.  General  Merritt’s  cavalry 
division  marched  by  way  of  Lee  Town,  attacked 
Fitzhugh  Lee’s  cavalry  at  that  place  and  drove 
it  through  the  village,  back  through  Smithfield 
and  across  the  Opequon.  Next  morning  Mer¬ 
ritt  crossed  the  Opequon  and  was  on  his  way 
to  attack  Early  at  Bunker  Hill,  when  he  was 
met  by  Early,  with  the  divisions  of  Ramseur 
and  Gordon  and  driven  back  across  the  Ope¬ 
quon.  There  was  an  artillery  duel  across  the 
stream  and,  the  Confederate  cavalry  crossing, 
Merritt  was  driven  from  Smithfield  and  two 
miles  beyond,  in  the  direction  of  Charlestown. 
Early  re-established  his  cavalry  east  of  the 
Opequon  and  marched  his  infantry  back  _  to 
Bunker  Hill.  .  Late  in  the  day  Ricketts’  division 
of  infantry  came  to  Merritt’s  assistance  and 
drove  the  Confederate  cavalry  from  Smithfield 
and  across  the  Opequon  and  Merritt  resumed  his 
position  at  the  Smithfield  bridge.  The  Union 
loss  was  about  35  killed  and  wounded;  the 
Confederate  loss,  10  killed  and  75  wounded. 

SMITHSON,  James,  founder  of  the  Smith¬ 
sonian  Institution  at  Washington:  b.  Weston, 
Super-Mare,  Somerset,  England,  about  1765 ; 
d.  Genoa,  Italy,  27  June  1829.  His  mother 
at  the  time  of  his  birth  was  the  widow  of 
James  Macie,  a  country  gentleman  of  an  old 
family.  Smithson  describes  himself  in  his  final 
will  as  ((son  to  Hugh,  first  Duke  of  Northum¬ 
berland,  and  Elizabeth,  heiress  of  the  Hunger- 
fords  of  Studley,  niece  to  Charles  the  Proud, 
Duke  of  Somerset.®  Smithson  seems  himself 
to  have  observed  no  reticence  about  what  he 
thought  the  true  facts  of  his  birth,  but  the  name 
of  Macie  appears  to  have  been  imposed  upon 
him  from  his  youth  by  his  parents  and  his 
feeling  that  he  must  create  for  himself  a  posi¬ 
tion  which  his  birth  had  denied  him  is  per¬ 
haps  a  reason  for  his  subsequent  bequest  to 
the  United  States  of  the  means  which  founded 
the  institution  bearing  his  name  which  he  had 
later  assumed  and  which  was  the  family  name 
of  Sir  Hugh  Smithson,  the  first  Duke  of 
Northumberland.  It  cannot  but  be  supposed 
that  something  of  this  kind  was  in  his.  mind 
when  he  wrote  <(My  name  shall  live  in  the 
memory  of  man  when  the  titles  of  the  North- 
umberlands  and  the  Percys  are  extinct  and  for¬ 
gotten.® 

Nothing  material  is  remembered  of  his  life 
at  Oxford,  where  he  entered  under  the  name  of 
Macie  as  a  gentleman  commoner  in  1782,  though 
he  appears  to  have  been  partly  occupied  in 
chemistry,  which  was  the  scientific  interest  of 
his  later  life,  and  this  at  a  time  when  the  study 
of  physical  science  was  almost  unknown  in  the 
university.  He  was  graduated  at  Pembroke 


College  with  the  degree  of  master  of  arts  in 
1786  and  was  admitted  as  a  Fellow  of  the  Royal 
Society^  in  the  following  year  on  the  recom¬ 
mendation  of  Cavendish  and  other  eminent 
fellows  of  the  Society.  Smithson  published  in 
all  27  scientific  papers,  eight  in  the  Philosophical 
Transactions  between  1791  and  1807,  one  in  the 
Philosophical  Magazine  and  18  in  Thompson’s 
Annals  of  Philosophy)  between  1819  and  1825. 

Prof.  F.  W.  Clarke  gives  the  following  view 
of  the  value  of  Smithson’s  scientific  work : 

((To  theory  Smithson  contributed  little,  if 
anything;  but  from  a  theoretical  point  of  view 
the  tone  of  his  writings  is  singularly  modern. 
His  work  was  mostly  done  before  Dalton  had 
announced  the  atomic  theory  and  yet  Smithson 
saw  clearly  that  a  law  of  definite  proportions 
must  exist, ,  although  he  did  not  attempt  to  ac¬ 
count  for  it  His  ability  as  a  reasoner  is  best 
shown  in  his  paper  upon  the  Kirkdale  bone 
cave  which  Penn  had  sought  to  interpret  by 
reference  to  the  Noachian  deluge.  A  clearer 
and  more  complete  demolition  of  Penn’s  views 
could  hardly  be  written  to-day.  Smithson  was 
gentle  with  his  adversary,  but  none  the  less 
thorough  for  all  his  moderation.  He  is  not  to 
be  classed  among  the  leaders  of  scientific 
thought;  but  his  ability  and  the  usefulness  of 
his  contributions  to  knowledge,  cannot  be 
doubted.® 

An  important  ore  of  zinc  was  named  Smith- 
sonite  after  him. 

That  he  held  a  high  place  among  his  con¬ 
temporaries  is  evident  from  the  fact  that  the 
president  of  the  Royal  Society  in  a  necrology 
for  the  year  1829  associated  the  name  of  Smith- 
son  with  those  of  Wollaston,  Young  and  Davy, 
saying  that  <che  was  distinguished  by  the  inti¬ 
mate  friendship  of  Mr.  Cavendish  and  rivaled 
our  most  expert  chemists  in  elegant  analyses.® 
He  was,  then,  most  noted  in  this  connection, 
and  exhibited  an  industry  the  more  creditable 
to  him,  since  he  was  at  this  time  a  man  of  large 
means.  Of  Smithson’s  later  life  little  is  known, 
but  his  declining  years  appear  to  have  been 
tried  by  painful  infirmities.  He  lived  in  these 
years  principally  in  Paris  and  Genoa  and  one 
gathers  from  his  letters  and  from  the  uniform 
consideration  with  which  he  speaks  of  others 
and  from  kind  traits  which  he  showed,  the 
impression  of  an  innately  gentle  nature,  but  also 
of  a  man  who  was  renouncing,  not  without  bit¬ 
terness,  the  youthful  hope  of  fame. 

Smithson’s  will,  dated  from  London  23  Oct. 
1826,  is  a  brief  document  leaving  his  property  to** 
a  nephew  and  in  the  case  of  the  death  of  the 
nephew  without  leaving  a  child,  he  adds:  <(I 
then  bequeath  the  whole  of  my  property  to  the 
United  States  of  America  to  found  at  Washing¬ 
ton,  under  the  name  of  the  Smithsonian  Insti¬ 
tution,  an  establishment  for  the  increase  and 
diffusion  of  knowledge  among  men.® 

The  will  was  proved  in  the  Prerogative 
Court  of  Canterbury,  the  value  of  the  effects 
being  swqrn  to  be  not  over  £120,000,  a  sum 
much  larger  in  relative  importance  at  the  time 
than  it  would  be  now.  The  money  appears 
to  have  come  from  his  mother’s  family;  there 
is,  at  least,  no  indication  that  any  portion 
whatever  of  the  Smithson  bequest  was  derived 
from  his  Northumberland  ancestry.  It  is  not 
definitely  ascertained  why  Smithson  made  the 
United  States  his  legatee,  in  which  he  is  not 
known  to  have  had  any  correspondent  or  friend. 
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Smithson  was  buried  in  the  little  English 
cemetery  on  the  heights  of  San  Benigno,  the 
remains  and  monuments  in  which  are  now  being 
removed  by  the  Italian  government  to  another 
location.  The  regents  of  the  Smithsonian  Insti¬ 
tution,  who  had  caused  a  tablet  to  be  erected  to 
him  in  the  cemetery  and  in  the  church,  on  the 
removal  of  the  cemetery,  appointed  one  of  their 
number,  Dr.  Alexander  Graham  Bell,  to  bring 
the  remains  from  Genoa  to  Washington,  where 
they  arrived  in  the  early  part  of  1904  and  were 
later  interred  on  the  grounds  of  the  Smith¬ 
sonian  Institution.  Consult  Rhees,  (James 
Smithson  and  His  Bequest5  (in  Vol.  XXI, 
Smithsonian  Miscellaneous  Collections)  ;  Lang¬ 
ley,  ( James  Smithson5  in  (The  Smithsonian  In¬ 
stitution,  1846-1896.  The  History  of  Its  First 
Half  Century5  (1897). 

S.  P.  Langley, 

Late  Secretary,  Smithsonian  Institution . 

SMITHSONIAN  INSTITUTION,  The, 
an  establishment  at  Washington,  founded  under 
a  bequest  of  James  Smithson  (q.v.),  couched 
in  the  following  terms:  ((I  bequeath  the  whole 
of  my  property  to  the  United  States  of  America 
to  found  at  Washington  under  the  name  of  the 
Smithsonian  Institution  an  establishment  for 
the  increase  and  diffusion  of  knowledge  among 
men.55 

In  1835,  six  years  after  Smithson’s  death 
at  Genoa,  Italy,  the  United  States  legation  at 
London  was  notified  that  his  estate,  amounting 
in  value  to  about  £100,000,  was  held  in  posses¬ 
sion  of  the  accountant  general  of  the  British 
Courts  of  Chancery.  President  Jackson,  in  a 
message  to  Congress,  dated  17  Dec.  1835,  noti¬ 
fied  that  body  and  after  considerable  debate  a 
bill  was  passed  and  approved  on  the  1st  of 
July  1836,  authorizing  the  President  to  assert 
and  prosecute  the  claim  of  the  United  States 
to  the  legacy,  which  it  is  well  to  note  was  rela¬ 
tively  of  greater  purchasing  power  then  than 
now,  being  greater  than  the  endowment  of  any 
university  or  college  in  the  country  except 
Harvard  at  that  time.  The  President  selected 
as  agent  Richard  Rush  of  Pennsylvania,  who 
proceeded  to  London  and  entered  a  friendly 
suit  in  the  Courts  of  Chancery,  which  was 
settled  in  two  years.  For  eight  years  the  matter 
was  discussed  in  Congress,  until  on  10  Aug. 
1846  an  act  which  had  passed  both  Houses  was 
approved  by  the  President,  in  terms  so  broad 
as  to  allow  for  any  future  development  of  the 
institution  along  any  lines  of  intellectual  ad¬ 
vancement. 

System  of  Administration. —  The  establish¬ 
ment  consists  of  the  President  of  the  United 
States,  who  is  the  presiding  officer  ex  officio; 
the  Vice-President,  the  chief  justice  of  the 
United  States  and  the  members  of  the  Cabinet. 
In  addition  to  the  establishment,  there  is  pro¬ 
vided  a  board  of  regents,  by  whom  the  business 
of  the  institution  is  administered,  composed  of 
the  Vice-President  of  the  United  States,  the 
chief  justice  of  the  United  States,  three  mem¬ 
bers  of  the  Senate,  three  members  of  the  House 
of  Representatives  and  six  citizens,  two  of 
whom  must  be  residents  of  the  District  of 
Columbia,  and  the  other  four  from  States  of 
the  Union,  but  no  two  from  the  same  State. 
The  senatorial  regents  are  designated  by  the 
president  of  the  Senate  and  those  representing 
the  House  by  the  speaker  of  the  House,  the 
others  being  elected  by  Congress  with  the  ap¬ 


proval  of  the  President.  There  is  a  secretary 
to  the  establishment,  who  is  also  secretary  to 
the  board  of  regents.  Both  the  Congressional 
and  citizen  regents  have  been  selected  from 
among  the  most  distinguished  Americans  and 
the  roll  of  them  for  50  years  contains  the  names 
of  many  eminent  public  men  and  scholars.  The 
regents  elect  three  of  their  number  as  an  exec¬ 
utive  committee.  The  presiding  officer  of  the 
regents  is  the  chancellor  and  is  elected  by  the 
board,  though  the  position  is  customarily  held 
by  the  chief  justice.  The  secretary  of  the  in¬ 
stitution,  whose  office  is  created  by  the  funda¬ 
mental  act,  is  elected  by  the  regents  and  is  the 
executive  officer  of  the  institution.  He  is  aided 
in  his  work  by  the  assistant  secretary,  by  the 
heads  of  the  various  bureaus  of  the  institution 
and  by  a  large  corps  of  scientific  men. 

The  institution  occupies  a  building  in  the 
Mall,  in  the  square  known  as  the  Smithsonian 
Park.  It  was  planned  by  James  Renwick,  was 
begun  in  1847  and  completed  in  1855. 

The  first  secretary  was  Joseph  Henry,  dis¬ 
tinguished  in  science  for  his  epoch-making  dis¬ 
coveries.  It  fell  to  his  lot  more  than  it  could 
to  any  of  his  successors  to  determine  what  form 
the  institution  should  take  and  his  ((Programme 
of  Organization,55  adopted  at  the  outset  by  the 
board  of  regents  as  the  governing  policy,  has 
been  found  broad  enough  for  all  future  time. 
Upon  his  death  he  was  succeeded  in  1878  by 
Spencer  Fullerton  Baird,  the  leading  authority 
on  the  natural  history  of  America,  and  the 
founder  of  the  United  States  Fish  Commission, 
and  upon  his  death  in  1887  Samuel  Pierpont 
Langley  was  elected,  to  be  succeeded  by  Charles 
D.  Walcott.  The  terms  of  each  of  these  men 
have  been  marked  by  some  special  feature  — 
Henry  developed  the  system  of  international 
exchanges  and  that  of  meteorological  observa¬ 
tions,  which  has  since  become  the  Weather 
Bureau ;  Baird  devoted  himself  to  the  develop¬ 
ment  of  the  Museum,  secured  the  erection  of 
a  Museum  Building,  gave  much  attention  to 
explorations  and,  as  United  States  Commis¬ 
sioner  of  Fish  and  Fisheries,  secured  the  con¬ 
struction  of  the  exploring  ship  Albatross,  which 
has  been  of  such  great  advantage  to  American 
science.  In  the  term  of  Langley,  the.  National 
Zoological  Park  and  the  Astrophysical.  Observa¬ 
tory  were  established,  and  a  new  building  au¬ 
thorized  for  the  National  Museum.  Langley’s 
special  contribution  was  in  the  demonstration 
of  mechanical  flight  by  a  machine  heavier  than 
the  air,  propelled  by  its  own  power. .  <(Langley 
Field,55  devoted  to  experiments  in  aviation,  was 
established  near  Hampton,  Va.,  as  a  direct 
result  of  his  researches.  The  recent  activities 
of  the  institution  covered  geological  explora¬ 
tions  in  the  Canadian  Rockies  by  the  present 
secretary,  palaeontological  research  in  the  Appa¬ 
lachian  and  Ohio  valleys  by  Dr.  R.  Bossier  and 
Mr.  C.  Resser,  and  in  Florida  by  Dr.  Sellards 
and  Dr.  Hrdlicka.  Extensive  biological  and 
botanical  work  was  carried  on  in  Cuba,  Haiti, 
the  Hawaiian  Islands,  China,  Santo  Domingo 
and  Celebes.  A  botanical  station  was  also  es¬ 
tablished  at  Jamaica,  devoted  to  the  study  of 
West  Indian  specimens.  In  1917  an  expedi¬ 
tion  under  Collins  and  Garner  left  to  explore 
the  French  Kongo  and  adjacent  territories. 

National  Research  Council. —  This  body 
was  organized  in  1917  and  consists  of  scientists 
devoted  to  research.  After  the  declaration  of 
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war  by  the  United  States,  this  council  was 
called  upon  to  co-operate  with  the  Council  of 
National  Defense,  and  several  of  its  committees 
were  given  special  accommodations  under  the 
latter  council :  notably  the  committees  of  chem¬ 
istry,  engineering,  medicine,  hygiene,  physics, 
agriculture  and  psychology.  A  foreign  service 
committee  was  also  organized  as  a  ((direct  aid 
in  acquainting  investigators  in  this  country  with 
the  scientific  problems  which  have  been  con¬ 
fronted  both  in  military  and  industrial  pur¬ 
suits  in  England  and  France.® 

Objects  of  the  Institution. —  The  broad 
purposes  of  the  institution  are  named  in  the 
words  of  the  founder  — <(f or  the  increase  and 
diffusion  of  knowledge  among  men.®  This 
was  interpreted  by  Henry  in  the  following 
words:  <(To  assist  men  of  science  in  making 
original  researches,  to  publish  them  in  a  series 
of  volumes,  and  to  give  a  copy  of  them  to 
every  first-class  library  on  the  face  of  the 
earth.®  It. has  supplied  apparatus,  made  grants 
for  experiments  and  furnished  information  to 
many  thousands  of  persons.  The  institution 
also  maintains  a  table  at  the  biological  station 
at  Naples.  It  initiated,  from  the  income  of 
its  own  fund,  all  of  the  activities  imposed  upon 
it  by  the  fundamental  act,  though  as  these 
gradually  grew  beyond  this  income,  they  were 
greatly  aided  by  appropriations  from  Congress, 
through  which  the  various  bureaus  are  at  pres¬ 
ent  maintained. 

Publications. —  There  is  no  restriction  as 
to  the  subject  of  publications,  and  they  consist 
of  memoirs  upon  archaeology,  astronomy,  eth¬ 
nology,  botany,  zoology,  geology,  palaeontology, 
meteorology,  magnetics,  physics,  physiology  and 
philology  and  many  other  branches  of  investi¬ 
gation.  They  cover  the  following  series:  (1) 

( Annual  Report  of  the  Regents  to  Congress. ) 
Since  1884  the  ( Report  of  the  Museum)  has 
been  printed  in  a  separate  volume,  Part  II. 
(2)  (The  Smithsonian  Contributions  to  Knowl¬ 
edge5  ;  (3)  (The  Smithsonian  Miscellaneous 
Collection,5  28,000  pages.  A  (Quarterly  Is¬ 
sue5  of  this  series  was  begun  in  1903.  The 
foregoing  publications  are  maintained  at  the 
expense  of  the  original  fund;  (4)  (The  Bul¬ 
letins  of  the  National  Museum,5  52  in  num¬ 
ber,  beginning  in  1875;  (5)  (The  Proceedings 
of  the  National  Museum,5  beginning  in  1878. 
(6)  (The  Annual  Report  of  the  Bureau  of 
American  Ethnology,5  beginning  in  1879;  (7) 
(The  Bulletin  of  the  Bureau  of  American  Eth¬ 
nology5  ;  (8)  (The  Annals  of  the  Astrophysical 
Observatory5  ;  (9)  ( Reports  of  Historical  and 
Patriotic  Societies.5  In  1897  a  royal  octavo 
volume  containing  the  history  of  the  first  half 
century  of  the  institution  was  published. 

Library. — The  publications  noted  above  have 
been,  since  the  beginning,  distributed  through¬ 
out  the  world,  mostly  to  scientific  and  literary 
establishments  and  libraries ;  and  in  return  the 
institution  has  received  the  publications  of  like 
organizations,  forming  a  collection  of  books 
which  in  the  departments  of  publications  of 
learned  societies  and  periodicals  is  one  of  the 
richest  in  the  world..  In  1865  the  library  was 
deposited  with  the  Library  of  Congress  and  is 
now  installed  in  a  special  hall  upon  the  second 
floor  of  the  new  Library  building.  A  working 
library  of  some  30,000  volumes  has  gradually 
grown  up  in  connection  with  the  institution  and 
its  dependencies.  Much  attention  was  given  to 


cataloguing  and  bibliography  by  the  first  assist¬ 
ant  secretary  of  the  institution,  Charles  C. 
Jewett.  Henry  likewise  was  greatly  interested 
in  this  subject,  arid  it  was  due  to  his  initiative 
that  the  Royal  Society  of  London  took  up  its 
catalogue  of  scientific  memoirs,  which  has  since 
developed  into  the  International  Catalogue  of 
Scientific  Literature.  For  this  latter  work  the 
Smithsonian  Institution  is  the  representative  of 
the  United  States.  In  addition  to  the  main 
Smithsonian  Library,  smaller  collections  are 
maintained  in  the  various  branches  of  the  in¬ 
stitution  and  35  sectional  technical  libraries  in 
the  various  offices  for  the  use  of  the  scientific 
staff. 

The  collection  of  objects  of  art  was  one  of 
the  original  purposes  of  the  institution,  though 
it  has  been  to  some  extent  held  in  abeyance. 
The  valuable  collection  of  prints  and  art  books 
of  George  P.  Marsh  was,  however,  purchased, 
and  a.  room  devoted  to  prints  and  art  books  is 
set  aside  in  the  Smithsonian  building. 

National  Museum. —  The  Smithsonian  In¬ 
stitution  is  the  only  lawful  custodian  of  <(all 
objects  of  art  and  of  foreign  and  curious  re¬ 
search,  and  all  objects  of  natural  history, 
plants  and  geological  and  mineralogical  speci¬ 
mens  belonging,  or  hereafter  to  belong,  to  the 
United  States,  which  may  be  in  the  city  of 
Washington.®  Out  of  thus  provision  in  the 
fundamental  act  there  grew  the  National  Mu¬ 
seum.  See  United  States  National  Museum. 

International  Exchanges. —  The  system  of 
international  exchanges,  begun  in  1850,  was  de¬ 
signed  for  a  free  interchange  of  publications 
between  men  of  science  in  various  parts  of  the 
world.  It  established'a  body  of  correspondents 
which  now  numbers  nearly  44,000,  mostly 
abroad.  In  1867  Congress  assigned  to  the  insti¬ 
tution  the  duty  of  exchanging  for  the  benefit 
of  the  Library  of  Congress  50  sets  (a  number 
since  increased  to  100)  of  all  government  pub¬ 
lications,  and  in  1889  a  treaty  was  enjtered  into 
between  the  United  States  and  other  countries, 
in  which  this  entire  matter  of  exchange  of  sci¬ 
entific  and  government  publications  was  fixed. 
This  branch  of  the  service,  while  not  having  a 
large  space  in  the  public  eye,  has  been  of  great 
convenience  to  scientific  men,  of  use  in  devel¬ 
oping  the  libraries  of  this  country,  and  indi¬ 
rectly  has  stimulated  scientific  research  and 
publication,  since  by  relieving  scientific  socie¬ 
ties  and  individuals  of  the  expense  of  exchang¬ 
ing  their  own  publications,  it  has  set  large  sums 
of  money  free  for  research.  During  the  war 
in  Europe  it  became  necessary  to  suspend  ship¬ 
ments  to  about  10  countries. 

Bureau  of  American  Ethnology. —  This  bu¬ 
reau  is  an  outgrowth  of  researches  beginning 
early  in  the  history  of  the  institution,  whose 
first  publication  in  the  series  Contributions  to 
Knowledge5  was  on  (Ancient  Monuments  in 
the  Mississippi  Valley,5  by  Squier  and  Davis. 
In  its  present  form  the  work  of  the  bureau 
was  commenced  in  1872  by  Maj.  J.  W.  Powell, 
at  the  request  of  the  Commissioner  of  Indian 
Affairs,  who  desired  trustworthy  information 
concerning  the  affinities  of  the  Indian  tribes. 
In  1879  the  bureau  was  definitely  organized 
under  the  direction  of  the  Smithsonian  Institu¬ 
tion,  and  Major  Powell  was  qiade  director, 
serving  in  that  capacity  until  his  death  in  1902. 
The  bureau  has  engaged  in  researches  in  the 
languages,  habits,  customs,  tribal  organizations, 
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government,  myths  and  ceremonies  of  the 
American  Indians,  and  it  is  proposed  to  sum¬ 
marize  this  material  in  a  cyclopedia  of  Amer¬ 
ican  Indians.  It  has  also  issued  the  voluminous 
publications  already  alluded  to,  which  contain 
information  of  importance  with  regard  to  the 
political  dealings  of  the  United  States  govern¬ 
ment  with  the  Indian  tribes.  In  addition,  re¬ 
searches  are  conducted  among  the  natives  of 
Hawaii. 

Astrophysical  Observatory. —  The  Astro- 
physical  Observatory  was  established  in  1890 
under  the  immediate  direction  of  the  present 
secretary.  It  has  been  devoted,  in  the  main,  to 
researches  in  regard  to  that  irivisible  portion  of 
the  solar  spectrum  which  lies  beyond  the  limit 
of  the  red.  This  work,  first  rendered  possible 
by  Mr.  Langley’s  invention  of  the  bolometer, 
has  been  carried  still  further,  resulting  in  a 
great  map  of  the  infra-red  solar  spectrum  com¬ 
pleted  in  1899,  which  extends  our  knowledge 
of  the  spectrum  to  many  times  that  known  to 
Newton.  It  is  believed  that  these  studies  will 
prove  of  great  practical  importance,  since  they 
have  to  do  with  that  region  of  the  spectrum 
which  includes  the  greater  portion  of  the  en¬ 
ergy  of  the  sun,  which  through  its  heat  affects 
climate  and  crops.  Important  expeditions  were 
sent  out  in  1900  and  1901  to  observe  the  total 
solar  eclipses  of  those  years,  and  especially 
valuable  results  were  obtained  at  that  of  1900, 
including  photographs  of  the  solar  corona  of 
unexampled  size  and  excellence.  An  expedi¬ 
tion  was  planned  to  enlarge  the  work  of  meas¬ 
uring  solar  radiation,  by  establishing  a  station 
in  South  America.  Owing  to  war  conditions 
this  was  stationed  temporarily  at  Hump  Moun¬ 
tain,  N.  C,  in  1917. 

National  Zoological  Park. —  The  National 

Zoological  Park  was  established  by  Congress  in 
1890  at  the  initiative  of  the  present  ‘secretary, 
to  secure  the  preservation  of  such  American 
animals  as  are  upon  the  verge  of  extinction, 
and  also  for  the  pleasure  and  instruction  of  the 
people.  The  park  is  situated  upon  Rock  Creek, 
two  miles  north  of  the  centre  of  the  city,  and 
has  an  area  of  167  acres,  being  four  times  as 
large  as  the  Zoological  Garden  at  London.  It 
is  amply  supplied  with  water,  and  its  surface  is 
of  a  varied  and  picturesque  character.  The  col¬ 
lection  comprises  1,225  animals,  mostly  Ameri¬ 
can  species.  A  hospital  and  laboratory  were 
established  in  1917. 

Summing  up  what  has  been  said  about  the 
Smithsonian  Institution,  we  see  that  it  occupies 
the  exceptional  position  of  a  ward  of  the  gov¬ 
ernment,  its  regents  expending  its  own  income, 
which  is  largely  supplemented  by  direct  govern¬ 
ment  grants  for  its  museum  and  other  bureaus ; 
while  through  its  extended  system  of  publica¬ 
tions,  its  library  and  its  means  for  encouraging 
research  and  diffusing  knowledge,  through  a 
body  of  over  30,000  correspondents  abroad  and 
approximately  half  that  number  at  home,  it 
occupies  its  actual  place  in  the  scientific  activi¬ 
ties  of  the  day. 

Consult  (The  Smithsonian  Institution,  1846- 
96,  the  History  of  its  First  Half  Century,* 
edited  by  George  Brown  Goode ;  and  subsequent 
Annual  Reports. 

SMITHSONITE,  in  mineralogy,  native 
carbonate  of  zinc  (ZnCOs).  It  crystallizes  in 
rhombohedral  system  with  perfect  cleavage,  and 
is  found  also  in  reniform  botryoidal  and 


stalactitic  masses;  and  again  granular  to  com¬ 
pact  massive  or  earthy.  .  In  this  latter  form  it 
is  impure  and  varies  from  grayish-white,  to 
dark  gray-brown,  brownish-red  or  brownish- 
black,  and  is  known  as  ((dry  bone®  by  American 
miners.  In  the  purer  forms  it  has  a  vitreous 
lustre  inclining  to  pearly  with  the  color  varying 
from  white  to  grayish,  greenish  or  brownish,  a 
white  streak  and  a  translucent  to  almost  trans¬ 
parent  character.  Its  hardness  is  6  per  cent 
the  scale,  and  its  specific  gravity  4  to  4.45.  In 
the  United  States  it  occurs  in  New  Jersey,  near 
Franklin  Furnace,  Pennsylvania,  Wisconsin, 
Minnesota,  Missouri,  Arkansas  and  other 
States.  The  name  is  also  sometimes  applied  to 
calamite  (HxZmSiOs),  which  is  a  yellowish  or 
brownish  zinc  silicate,  and  an  important  ore. 

SMITHWORK.  See  Metal  Work. 

SMOCK,  John  Conover,  American  geol¬ 
ogist:  b.  Holmdel,  N.  J.,  21  Sept.  1842.  He 
was  graduated  at  Rutgers  College  in  1862  and 
later  studied  at  the  Mining  School,  Freiburg, 
and  at  the  University  of  Berlin.  Since  1871  he 
has  been  professor  of  geology  at  Rutgers.  He 
was  connected  with  the  geological  survey  of 
New  Jersey  in  1864-85;  was  State  geologist  in 
1890-1901 ;  and  in  1901-15  he  was  a  member  of 
the  board  of  managers  of  the  New  Jersey 
Geological  Survey.  Author  of  (The  Climate  of 
New  Jersey *  (1881)  ;  ( Building  Stone  in  New 
York*  (1888)  ;  ( Geological  Survey  of  New 
Jersey >  (Vols.  Ill,  IV),  etc. 

SMOHALLA,  shmo'ha'la  (correctly  Shmo- 
q£tla,  (<The  Preacher®),  American  Indian 
prophet  and  religious  leader :  b.  about  1815 ;  d. 
1907.  He  was  of  the  Sokulk  tribe,  cognate  to 
the  Nez  Perces,  and  living  near  the  Priest 
Rapids  on  the  Columbia  River  in  eastern  Wash¬ 
ington.  He  early  received  religious  instruction 
at  a  Roman  Catholic  mission,  afterward  be¬ 
came  a  warrior  and  about  1850  began  to  preach. 
He  then  wandered  away  from  his  people, 
reached  as  far  south  as  Mexico  and  returned 
through  Nevada.  He  announced  upon  his  re¬ 
turn  that  he  had  been  absent  in  the  spirit 
world  and  had  returned  with  a  message.  The 
Indians  were  commanded  by  the  Great  Spirit 
to  return,  to  their  native  manner  of  living,  have 
no  dealings  with  the  whites,  retain  their  land 
and  live  according  to  the  will  of  the  Great 
Spirit  as  revealed  by  Smohalla,  who  received 
such  communications  while  in  a  trance.  The 
cult  became  known  as  the  ^Dreamers®  and 
gained  a  great  following,  including  Chief 
Joseph  and  his  tribe,  the  Nez  Perces,  and 
eventually  became  sufficiently  strong  to  inter¬ 
fere  with  government  reservation  rulings.  In¬ 
vestigations  were  made  in  1870  and  again  in 
1884  with  a  view  to  keeping  the  Dreamers 
within  legal  bounds. 

SMOKE,  the  exhalation  or  visible  vapor 

that  arises  from  a  substance  burning.  In  its 
more  extended  sense  the  word  smoke  is  applied 
to  all  the  volatile  products  of  combustion,  which 
consist  of  gaseous  exhalations  charged  with 
minute  portions  of  carbonaceous  matter  or 
soot;  but,  as  often  used  in  reference  to  what 
are  called  smoke-consuming  furnaces,  the  term 
is  frequently  employed  to  express  merely  the 
carbonaceous  matter  which  is  held  in  suspension 
by  the  gases.  The  flames  from  burning  metallic 
substances  are  also  called  smoke.  With  forced 
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draft  there  is  a  great  deal  of  waste  in  smoke, 
and  engineers  have  given  great  study  to  the 
problem  of  reducing  such  waste,  and  wholly 
consuming  the  fuel,  especially  coal.  A  variety 
of  contrivances,  known  as  smoke-consumers  or 
smoke-burners,  have  been  introduced  for  this 
purpose.  (See  Smoke  Nuisance).  When  the 
U-boats  began  to  be  dangerous  to  shipping, 
navigators  turned  their  attention  to  means  of 
producing  a  very  thick  and  heavy  smoke,  which 
would  screen  a  vessel  from  observation,  and 
render  it  impossible  for  an  enemy  to  aim  with 
accuracy,  not  knowing  where  within  the  smoke 
their  target  was  located. 

SMOKE  (<Duim)).  Although  Turgenief 
usually  spent  a  part  of  every  year  in  Russia, 
his  home  from  1863,  the  year  following  the 
publication  of  ( Fathers  and  Sons,*  was  in 
Baden-Baden  until  1870.  He  was  so  disap¬ 
pointed  by  the  harsh  criticisms  of  his  novel, 
by  the  way  it  was  misunderstood  and  by  the 
consequent  coldness  of  former  friends  that  he 
even  contemplated  abandoning  literature.  But 
in  1867  <Smoke)  appeared  in  the  Russky 
Vyestnik,  again  arousing  great  animosity  and 
bringing  against  him  charges  of  caricaturing 
the  young  generation,  and  of  insulting  his  own 
country.  Some  thought  that  its  satire  was  an 
act  of  revenge.  The  scene  is  laid  at  Baden- 
Baden,  whither  come  the  various  characters, 
always  chattering,  without,  as  he  expresses  it, 
a  single  word  of  sincerity,  a  single  intelligent 
thought,  a  single  new  fact  amid  all  the  in¬ 
coherencies  ;  with  no  enthusiasm,  no  genuine  pas¬ 
sion  but  pseudo-civic  indignation,  pseudo-scorn¬ 
ful  indifference.  The  leading  character,  Grigory 
Mikhailovitch  Litvinof,  of  decent  family  and 
moderate  means,  is  in  Baden  awaiting  the 
arrival  of  his  cousin,  Tatyana  Petrovna 
Shestova,  who  is  to  be  his  wife.  Litvinof  is 
discovered  by  a  Moscow  acquaintance,  who 
insists  on  introducing  him  to  every  Russian  in 
Baden,  and  this  enables  Turgenief  to  indulge 
in  his  bitterest  satire.  Litvinof  encounters  his 
former  fiancee,  Irina  Pavlova,  now  married  to 
General  Ratmirof.^  By  the  time  Tatyana 
Petrovna  arrives,  Irma  has  succeeded  in  throw¬ 
ing  her  malign  fascination  upon  him.  He 
breaks  with  his  cousin,  and  is  ready  to  elope 
with  Irina,  but  their  plan  fails,  and  he  leaves 
Baden-Baden  competely  disillusioned.  As  the 
train  bears  him  away,  the  smoke  and  steam 
from  the  engine  drift  by  the  window,  now 
hiding  the  landscape,  now  giving  a  glimpse  of 
gray  skies  and  the  misty  Rhine  Valley:  ((He 
was  alone  in  the  carriage,  with  no  one  to  in¬ 
terrupt  him.  ( Smoke!  smoke  !)  he  said  to  him¬ 
self  several  times.  And  suddenly  everything 
seemed  to  him  to  be  smoke  —  everything,  his 
own  life,  everything  human,  especially  every¬ 
thing  Russian.  Everything  is  smoke  and 
steam,*  he  thought,  Everything  seemingly  goes 
through  constant  change;  everywhere  there  are 
new  forms,  phenomenon  succeeds  phenomenon, 
but  in  reality  all  things  are  exactly  alike;  every¬ 
thing  is  rushing  to  some  unknown  end  and 
everything  vanishes,  leaving  no  trace.  .  .  .® 
And  as  he  recalls  the  heated  arguments,  the 
futile  chatter  of  his  expatriated  fellow-country¬ 
man,  he  realizes  that  his  own  aspirations  and 
feelings  are  merely  smoke  like  everything  else. 

The  interest  of  the  story  centres  on  Irina, 
who  is  typical  of  the  brilliant  unscrupulous  man- 


chaser,  cold  and  calculating,  the  Vampire  of 
Society,  made  so  by  her  environment  and  by 
false  educati°,n-  Litvinof  is  pallid  in  compari¬ 
son  with  Bazarof  and  not  so  fresh  and  charm¬ 
ing  as  Arkady.  The  other  characters  are  in¬ 
dividual,  but  none  of  them  is  interesting  except 
as  illustrating  the  ebullient  Russians  of  the 
early  sixties.  (Smoke)  was  translated  into 
English  under  the  title  ( Smoke,  or  Life  at 
Baden>  (anonymous,  London  1868)  ;  by  W. 
F.  West  from  the  French  version  (1873).  It 
is  also  in  the  five-volume  edition  of  Turgenief’s 
<  Works*  (London  1874-75).  It  is  to  be  found 
in  Mrs.  Constance  Garnett’s  complete  edition  of 
the  works  from  the  Russian  in  15  volumes 
(London  1894-99),  and  in  Miss  Isabel  Hap- 
good’s  version  (New  York  1904),  also  from 
the  original.  None  is  very  satisfactory  as 
representing  the  literary  perfection  of  the 
author’s  style. 

Nathan  Haskell  Dole. 

SMOKEtBALL,  a  ball  filled  with  a  slow- 
burning  composition,  that  emits  a  dense  smoke, 
used  by  the  navy  to  blind  an  enemy  and  mislead 
their  fire. 

SMOKE  NUISANCE.  Various  measures 
have  been  taken  both  in  England  and  the  United 
States  to  overcome  the  evil  effects  of  soft  coal 
smoke,  especially  in  large  cities.  In  1875  a 
Public  Health  Act  was  passed  in  England  to 
prevent  nuisance  from  smoke  in  towns  which 
provided  that  all  fireplaces,  furnaces  and  chim¬ 
neys  (exclusive  of  the  chimneys  of  a  private 
dwelling)  must  be  so  constructed  as  to  consume 
their  smoke,  under  a  penalty  not  exceeding 
$25  nor  less  than  $10,  on  a  second  conviction 
$50.  Similar  laws  apply  to  railway  locomo¬ 
tives  and  river  steamers.  In  the  United  States 
various  laws  have  been  passed  by  State  legis¬ 
latures  and  ordinances  by  municipal  bodies. 
But  these  enactments  have  only  been  partially 
successful.  There  are  many  practical  difficulties 
in  the  way  of  consuming  smoke,  but  experience 
has  shown  that  none  of  them  are  insuperable. 
The  principle  involved  is  that  of  mixing  air 
with  the  combustible  vapors  and  gases  gener¬ 
ated  by  the  action  of  heat  on  the  fuel,  so  that 
by  virtue  of  a  due  supply  of  oxygen  at  the 
correct  temperature  they  may  be  made  to  burn 
with  flame,  and  become  entirely  converted  into 
incombustible  and  invisible  vapors  and  gases. 
The  increased  use  of  gas  and  electricity  tends 
toward  a  solution  of  the  problem  in  cities. 
Consult  Popplewell,  ( Consumption  of  Smoke) ; 
Mellon,  ( Smoke  Investigation  Bulletins)  (Pitts¬ 
burgh  1912,  1913,  etc.)  ;  Barr,  W.  M.,  <The  Com¬ 
bustion  of  Coal  and  the  Prevention  of  Smoke ) 
(New  York  1913). 

SMOKE-STACK,  a  stack  or  funnel,  usu¬ 
ally  of  sheet  steel,  placed  on  boilers,  locomo¬ 
tives,  etc.,  to  carry  off  the  gases  <of  combustion. 
Also  the  tall  draft-chimney  of  a  factory, 
smelter,  etc. 

SMOKE-TREE,  an  arborescent  shrub 
( Cotinus ,  or  Rhus  cotinus )  indigenous  to  Eu¬ 
rope,  and  also  called  Venetian  Sumach;  or  the 
similar  American  species  ( Cotinus  cotinoides) . 
They  are  shapely,  tall  and  much  branched  and 
have  oval  leaves  and  terminal,  large,  loose 
panicles  of  greenish,  ’polygamus  five-parted 
flowTers.  These  are  chiefly  abortive,  and  the 
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long  pedicels  become  very  plumose  in  fruit, 
and  seem  to  smother  the  plants  as  by  smoke, 
with  their  feathery  soft  masses,  which  are  pale 
green  or  reddish  in  hue.  The  soft  orange- 
colored  wood  yields  a  valuable  dye-stuff  called 
young  fustic,  and  the  leaves  of  the  European 
species  are  used  in  tanning.  Other  names  are 
the  mist-tree  and  smoke-plant. 

SMOKELESS  POWDERS  are  the  mod¬ 
ern  explosives  which  have  replaced  black  gun¬ 
powder  for  use  as  propellents  in  guns.  Such 
powders  are  styled  smokeless  because  they 
give  rise  to  comparatively  little  smoke  when 
fired.  This  is  due  to  the  fact  that  the  products 
of  their  combustion  are  practically  all  gaseous 
at  the  temperature  of  explosion.  Black  gun¬ 
powder  gives  rise  to  much  smoke  when  fired 
because  57  per  cent  by  weight  of  the  products 
of  its  combustion  form  solid  matter  on  cooling 
and,  therefore,  precipitate  rapidly  out  of  the 
atmosphere.  While  smokelessness  or  smoke- 
weakness  offers,  for  many  military  purposes, 
the  distinct  advantage  that  it  permits  of  a  clear 
atmosphere  being  maintained  during  an  engage¬ 
ment  ;  that  it  delays  the  enemy  in  locating  the 
spot  from  which  a  shot  was  fired;  and  that  such 
powders  do  not  readily  foul  the  hores  of  the 
guns  in  which  they  are  used,  these  modern 
powders  possess  the  still  more  important  ad¬ 
vantage  that  weight  for  weight,  they  are  much 
more  powerful  than  black  gunpowder.  In  con¬ 
sequence  of  this  we  not  only  by  their  use  are 
able  to  impart  higher  velocities  to  our  pro¬ 
jectiles  and  thus  secure  flatter  trajectories, 
greater  ranges  and  better  penetrations  than 
were  before  possible,  but  the  soldier  or  the 
ammunition  wagon  now  carries  less  weight 
for  the  same  number  of  rounds  of  ammunition 
or  a  greater  number  of  rounds  iof  ammunition 
for  the  same  weight.  The  earliest  experiments 
with  smokeless  powder  were  made  by  the  Eng¬ 
lish  chemist,  Howard,  in  1800,  when  he  tested 
the  properties  of  his  newly-discovered  mercuric 
fulminate  and  found  that  though  this  violent 
agent  produced  little  smoke,  imparted  a  low 
velocity  to  the  projectile  and  but  a  slight  recoil 
to  the  piece,  it  burst  the  chamber  and  demon¬ 
strated  its  unfitness  to  compete  with  gunpowder 
as  a  ballistic  agent,  though  it  has  found  a 
limited  use,  when  mixed  with  solid  diluents 
which  act  as  restrainers,  in  ammunition  for 
parlor  rifles,  and  it  is  noticeable  that  when 
firing  this  ammunition  there  is  little  smoke  and 
a  scarcely  audible  report  attending  the  dis¬ 
charge. 

The  next  step  was  taken  when,  soon  after 
the  discovery  of  guncotton,  in  1845,  attempts 
were  made  to  use  this  material,  in  its  fibrous 
condition,  as  a  propellent.  These  experiments 
were  made  in  Germany,  France  and  England, 
while  a  very  extended  series  were  carried  on 
by  Major  Mordecai  of  the  United  States  army, 
at  the  Washington  arsenal;  but  the  material, 
owing  to  its  fibrous  form  and  the  imperfection 
in  its  manufacture,  proved  too  brisant  and  too 
irregular  in  action  and  it  was  so  unstable  as  to 
undergo  dangerous  decomposition  in  storage 
so  that  it  was  not  adopted.  The  material  had, 
however,  been  proved  to  possess  so  many  valu¬ 
able  qualities  that  it  continued  to  be  the  subject 
of  study  by  many  chemists  and  especially  Baron 
von  Lenck  of  Austria* and  Sir  Frederick  Abel 
of  England,  the  latter  devising  a  method  of 


purification  by  reducing  the  guncotton  to  a 
pulp  or  dust.  Besides  affording  a  means  for  the 
better  washing  of  the  guncotton  this  pulverulent 
condition  permitted  of  the  dust  being  formed 
into  grains  and  a  patent  was  issued  to  Abel  in 
1866  for  the  production  of  powder  by  agitating 
this  pulp  in  a  vibrating  vessel,  with  or  without 
a  binding  material,  whereby  the  pulp  was 
formed  into  granules  of  different  sizes  which 
were  subsequently  sorted.  The  grains  thus  pro¬ 
duced  were  quite  soft,  easily  crushed  when  dry 
and  readily  absorbed  water.  In  1882  Reid  and 
Johnson  of  England  improved  the  process  by 
moistening  the  dried  grains  with  a  volatile 
solvent  which  on  evaporation  left  the  surfaces 
so  hardened  as  to  better  resist  crushing  and  the 
absorption  of  water  from  the  atmosphere. 
During  this  time  superficially  hardened  soft 
grained  powders  composed  of  mixtures  of  dif¬ 
ferent  cellulose  nitrates  or  nitro-lignins  to¬ 
gether  with  unnitrated  material  and  nitrates 
such  as  sodium  or  barium  nitrates  came  into 
use  as  smokeless  sporting  powders  under  the 
names  among  others  of  Schultze,  E.  C., 
Brackett’s,  J.  D.,  and  American  Wood  powders. 
These  powders  were,  from  the  method  of  their 
manufacture,  quite  bulky  and  are,  therefore, 
also  classified  as  bulk  powders. 

In  1886  Vielle  in  France  produced  the  first 
military  smokeless  powder  of  the  modern  class, 
by  gelatinizing  a  mixture  of  cellulose  nitrates 
only,  or  these  mixed  with  barium  and  potas¬ 
sium  nitrates  as  oxidants  and  sodium  carbonate 
as  a  neutralizer,  with  ether-alcohol  or  some 
other  solvent.  When  the  solids  and  the  solvents 
were  intimately  mixed  and  gelatinization  was 
complete  the  plastic  mass  was  rolled  out  into 
sheets,  cut  into  strips  and  dried,  by  which  a 
dense  powder,  which  was  hardened  throughout, 
was  produced.  This  powder  was  styled  Poudre 
B  when  it  consisted  of  cellulose  nitrates  only 
or  Poudre  BN  when  it  consisted  of  these 
nitrates  mixed  with  the  inorganic  salts  named 
above.  In  1888  Nobel  in  France  discovered 
that  by  the  aid  of  camphor  or  benzine  he  could 
effect  the  solution  of  as  much  as  40  per  cent  of 
nitro-cotton  in  nitroglycerin,  forming  a  plastic 
mass  which  when  rolled  out  into  sheets  and 
dried  formed  a  mass  resembling  india  rubber. 
This  was  cut  in  blocks  or  strips  or  flakes  and 
was  known  as  ballistite.  As  adopted  in  Italy 
the  plastic  mass  was  squirted  through  spaghetti 
machines  forming  cords  which  were  cut  into 
the  desired  length  and  the  powder  in  this  form 
was  known  as  Filite. 

In  1889  Abel  and  Dewar  in  England  made 
a  plastic  mass  from  nitroglycerin,  nitro-cotton, 
guncotton  and  tannin,  dextrine  or  vaseline,  and 
as  it  was  made  up  into  cords,  it  was  called 
Cordite.  In  making  this  powder  the  gelatiniza¬ 
tion  was  effected  by  using  acetone  as  a  solvent, 
the  mixture  being  kneaded  to  a  dough  in  a  wa¬ 
ter- jacketted  kneading  machine.  The  gelatin¬ 
ized  mass  was  compacted  in  a  mold  by  a  prelim¬ 
inary  press,  and  the  mold  transferred  to  a  spa¬ 
ghetti  machine,  or  stuff  press,  where  the  explo¬ 
sive  was  squirted  into  strands.  As  these 
strands  issued  they  were  reeled  on  bobbins 
which  were  placed  in  the  drying  house  so  as  to 
drive  off  the  solvent.  When  dried  the  product 
of  10  pressings  was  wound  from  10  one- 
strand  reels  on  to  one  10-strand  reel  and  then 
the  cordite  on  six  10-strand  reels  was  wound  on 
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a  drum  making  a  cord  of  60  strands,  which 
when  cut  in  short  lengths  formed  the  30.5 
grains  charge  for  the  magazine  rifle.  For 
higher  calibres  the  cords  as  squirted  were  of 
larger  diameter  and  were  cut  into  desired 
lengths  as  they  issued  from  the  stuff  press, 
dried  and  made  up  into  bundles  or  fagots. 
Cordite  is  an  elastic  rubber-like  mass  with  a 
light  to  dark  brown  color.  Other  nitroglycerin- 
cellulose  nitrate  powders  are  amberite.  Maxim’s 
powder,  Maxim-Schupphaus  powder,  Leonard’s 
powder,  P.  P.  G.,  Peyton’s  powder  and  German 
smokeless  powder.  These  powders  differ  in  the 
proportions  of  their  ingredients  or  in  containing 
blended  cellulose  nitrates,  or  else  castor  oil  or 
lycopodium  or  urea  in  addition  to  the  other 
ingredients  or  they  differ  in  the  form  of  the 
grain.  Thus  Maxim  perforates  his  grain,  mak¬ 
ing  it  a  tube,  or  he  makes  several  longitudinal 
perforations,  getting  ((multiperforated  grains,® 
while  Gathmann  cuts  slots  in  the  sides  of  the 
multiperforated  grain  to  serve  ’  as  vent  holes 
through  which  the  gases  accumulated  in  the 
longitudinal  canals  may  escape,  and  the  breaking 
up  of  the  grains  by  the  accumulated  pressure 
be  prevented. 

In  1890  Richard  von  Freeden  of  Walsrode, 
Germany,  discovered  that  gelatinized  cellulose 
nitrate  if  immersed  in  water  underwent  a  kind 
of  coagulation  and  division  into  small  lumps 
which  latter  was  promoted  by  stirring,  and  he 
based  upon  this  a  method  of  manufacture  by 
which  dense  small  grained  powders  that  are 
hardened  throughout  could  be  produced.  This 
product  is  known  as  Walsrode  powder.  Later 
Dupont  accomplished  the  same  result  by  throw¬ 
ing  his  pulped  cellulose  nitrate  into  a  churn 
containing  the  gelatinizing  solvent  mixed  with 
a  large  volume  of  water  and  containing  potas¬ 
sium  and  barium  nitrates  in  solution,  and  thus 
produced  the  Dupont  smokeless  powder.  Sim¬ 
ilar  to  these,  and  likewise  used  for  sporting 
purposes,  are  the  Oriental  and  Hazard  smoke¬ 
less  powders.  In  1890  Charles  E.  Munroe 
pointed  out  that  all  powders,  either  gunpowders 
or  smokeless  powders  made  up  to  that  time, 
consisted  of  mixtures  of  different  materials, 
even  the  straight  cellulose  nitrate  powders  being 
made  of  mixtures  of  different  nitrogen  contents, 
and  he  set  forth  the  novel  principle  of  powder 
making  that  the  finished  powder  should  consist 
of  a  single  chemical  substance  in  a  state  ot 
chemical  purity  and  this  was  realized  in  the 
smokeless  powder  which  he  styled  Indurite  and 
which  was  popularly  known  as  United  States 
Naval  smokeless  powder.  As  made  it  consisted 
only  of  cellulose  nitrate  of  the  highest  nitration 
in  an  indurated  condition  and  resembled  ivory. 
It  was  made  in  the  form  of  flakes  for  small 
arms  and  in  the  form  of  macaroni  for  large 
calibres.  The  smokeless  powder  for  the  United 
States  navy  and  army  as  made  to-day  consists 
of  cellulose  nitrate  of  medium  nitration, 
gelatinized  with  ether-alcohol,  a_  small  per¬ 
centage  of  diphenylamine  being  incorporated 
to  serve  as  a  stabilizer,  the  ether-alcohol 
evaporated  and  the  plastic  mass  made  into 
perforated  cylindrical  grains  which  are  trans¬ 
lucent  and  the  color  of  amber.  Because  of  the 
shortage  of  cotton  during  the  Great  War  pulp 
wood  was  resorted  to  as  a  source  of  cellulose 
for  smokeless  powder,  and  very  satisfactory 
powder  was  made  from  it  in  the  United  States 
and  Germany. 


Flashless  Powder. —  When  smokeless  pow¬ 
der  is  fired  it  gives  a  much  more  brilliant  flash 
than  .ordinary  gunpowder  does  and  therefore 
when  discharged  after  dark  the  position  of  a 
piece  may  be  located  by  this  flash.  Because  of 
the  superior  intensity  of  sunlight  this  flash  is 
not  ordinarily  perceived  by  the  naked  eye  dur¬ 
ing  daylight  but  during  the  Great  War  light 
screens  have  been  devised  by  which  to  sift  out 
this  flash  light  from  the  sun  light  so  as  to  locate 
the  gun.  To  defeat  this  chemicals  have  been 
introduced  into  the  powder  by  which  to  reduce 
or  obscure  the  flash.  The  sodium  and  potas¬ 
sium  resinates  were  so  used  but  amids  and 
carbonates  have  been  found  still  more  efficient. 

Progressive  Smokeless  Powder. —  With  in¬ 
creasing  calibres  and  lengths  of  guns  it  be¬ 
comes  of  increasing  importance  to  secure  a 
progressive  rate  of  burning  of  the  powder 
grains  so  that  after  the  projectile  has  been 
moved  from  its  seat  it  shall  be  given  a  con¬ 
stantly  increasing  acceleration  as  it  traverses 
the  chase.  The  powder  grains  are  perforated 
and  their  density  varied  with  a  view  of  securing 
this  result  but,  since  with  large  calibres  these 
are  insufficient,  the  coating  of  the  grains  with 
restraining  substances  has  been  resprted  to,  very 
good  results  having  been  obtained  .  with 
dimethyl-diphenyl-urea  which  substance  is  for 
convenience  styled  ^Centralite.® 

Bibliography. — Longridge,  ( Smokeless  Pow¬ 
der  and  Its  Influence  on  Gun  Construction 
(1890)  ;  Moch,  (La  poudre  sans  fumee  et  la  tac- 
tique)  (Paris  1890)  ;  Rigg  and  Garvie,  (Modern 
Guns  and  Smokeless  Powder >  (1892)  ;  Pou- 
teaux,  (La  poudre  sans  fumee  et  les  poudres 
anciennes)  (Paris  1893)  ;  Guttmann,  (The  Man¬ 
ufacture  of  Explosives)  (1895)  ;  Munroe,  de¬ 
velopment  of  Smokeless  Powder }  (1896)  ;  Ber- 
nadou,  < Smokeless  Powder,  Nitrocellulose  and 
Theory  of  the  Cellulose  Molecule)  (1901)  ; 
Daniel,  (Dictionnaire  des  matieres  explosivs) 
(Paris  1902)  ;  Worden,  ( Nitrocellulose  Indus- 
try>  (New  York  1911)  ;  Weaver,  (Military  Ex- 
plosives)  (New  York  1917)  ;  Marshall,  (Ex- 
plosives)  (Philadelphia  1917)  ;  Guia,  (Chimica 
delle  sostanze  esplosive)  (Milan  1919). 

Charles  E.  Munroe. 

SMOKY  HILL  RIVER,  or  SMOKY 
HILL  FORK,  the  source  is  in  eastern  Colo¬ 
rado  and  it  flows  into  the  State  of  Kansas 
through  Wallace,  Logan,  Gove,  Trego,  Ellis, 
Russell,  Ellsworth,  McPherson  and  Saline 
counties.  About  10  miles  west  of  Abilene 
unites  with  the  Solomon  River  and  forms  the 
Kansas  River.  It  is  over  500  miles  long  and 
traverses  a  prairie  region  noted  for  its  fertility. 

SMOKY  MOUNTAINS,  or  GREAT 
SMOKY  MOUNTAINS,  on  the  boundary  of 
North  Carolina  and  Tennessee;  a  part  of  the 
Appalachian  system,  about  50  miles  in  length 
and  25  to  50  miles  west  of  Asheville,  N.  C. 
The  highest  peaks  are  Mount  Guyot,  6,636 
feet  high  and  Clingman’s  Peak,  6,660  feet  high. 
This  mountain  is  the  scene  of  one  of  Mary 
Noailles  Murfree’s  (q.v.)  stories,  (The  Prophet 
of  the  Great  Smoky  Mountain. >  The  region 
is  highly  picturesque  and  nearby  towns  are 
favorite  winter  resorts. 

SMOKY  QUARTZ,  a  smoky-yellow  to 
brown  and  black  variety  of  the  mineral  quartz. 
It  is  often  transparent  and  then  yields  gems  of 
considerable  beauty.  Cairngorm  (q.v.)  is  a  yel- 
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lowish  variety.  Morion  is  nearly  black.  The 
crystalline  smoky  quartzes  include  many  fa¬ 
miliar  gem  stones,  as  bloodstone,  agate,  jasper, 
carnelion,  chalcedony,  onyx,  etc.  Magnificent 
crystals  weighing  as  much  as  250  pounds  have 
been  found  in  Switzerland;  very  choice  crystals, 
sometimes  of  large  size,  occur  in  Maine,  North 
Carolina,  Montana  and  Colorado. 

SMOLENSK,  smo-lensk',  Russia,  (1)  Capi¬ 
tal  of  Smolensk,  on  the  Dnieper,  about  250 
miles  west  southwest  of  Moscow.  It  occupies 
steep  slopes,  rising  from  the  river’s  edge  and 
is  surrounded  on  the  left  bank  by  a  wall;  on 
the  right  bank  by  earthworks.  A  large  open 
square  occupies  the  centre  of  the  town.  There 
is  a  cathedral  of  the  17th  and  18th  centuries, 
on  the  site  of  an  earlier  structure  that  was 
blown  up  in  the  Polish  siege  of  1611;  also  an 
episcopal  palace,  seminary,  gymnasium,  schools, 
three  public  libraries,  a  museum  containing 
valuable  antiquities,  theatre  and  several  philo¬ 
sophical  and  scientific  societies.  It  has  manu¬ 
factories  of  linen,  leather,  hats,  carpets  and 
soap.  Trade  is  chiefly  in  corn  and  hemp.  Smo¬ 
lensk  was  an  important  town  in  the  9th  cen¬ 
tury  ;  a  strong  fortress  in  the  14th  century 
and  in  1812  was  taken  from  the  Russians  by 
Napoleon  and  destroyed  by  fire.  Pop.  71,311. 
(2)  The  government  organized  early  in  the 
11th  century  and  a  part  of  Lithuania  in  the 
15th  century,  has  been  Russian  since  1654  and 
now  contains  21,632  square  miles.  It  is  largely 
covered  by  forests.  The  Dnieper  River  has 
its  headwaters  here  and  there  are ‘numerous 
streams  flowing  both  north  and  south.  Rye 
and  oats  are  the  chief  cereals,  flax  and  hemp 
are  grown  extensively,  also  potatoes.  The 
mining  of  phosphorite  is  an  important  industry, 
and  also  the  manufacture  of  lumber  and  paper. 
Swine  are  raised.  Pop.  2,050,200. 

SMOLENSKY,  smo-lyen'ski,  or  SMO- 
LENSKIN,  Perez,  Russian  Hebrew  author 
and  nationalist :  b.  Monastyrshchina,  govern¬ 
ment  of  Mogilov,  Russia,  25  Feb.  1842;  d. 
Meran,  Austria,  1  Feb.  1885.  He  early  gained 
a  knowledge  of  modern  Russian  and  Hebrew 
literature  and  eventually  abandoned  orthodox 
Judaism  in  favor  of  Jewish  nationalism.  He 
traveled  throughout  Europe  studying  the  prob¬ 
lems  of  the  Jews  and  striving  to  arouse  the 
people  of  his  race  to  the  desirability  of  their 
being  united  politically.  He  argued  the 
Messiapic  era  to  mean  the  political  and  moral 
emancipation  of  the  Jews.  In  1868  he  estab¬ 
lished  at  Vienna  a  weekly  periodical  Ha-Shahar 
(^Daybreak®)  in  which  he  expressed  his  views.. 
He  was  deeply  interested  in  the  colonization 
of  Palestine  in  1880  and  was  bitterly  disap¬ 
pointed  at  the  antagonism  manifested  toward  it 
by  the  Alliance  Israelite  Universelle.  He  was 
author  of  much  miscellaneous  matter  and  of 
several  novels  dealing  with  Jewish  life,  of 
which  the  most  important  is  (’Am  ’Olam y 
(1873),  which  contains  the  outline  of  the  Jew¬ 
ish  Nationalist  movement. 

SMOLLETT,  Tobias  George,  English 
novelist :  b.  near  Dumbarton,  Scotland,  1721 ; 
d.  near  Leghorn,  Italy,  17  Sept.  1771.  He  be¬ 
longed  to  a  family  of  Scotch  lairds  seated  at 
Bonhill,  near  Dumbarton,  in  the  picturesque 
valley  of  the  Leven.  His  grandfather,  Sir 
James  Smollett  (1648-1731)  represented  Dum¬ 
barton  in  the  old  Scots  parliament  and  helped 


frame  the  act  of  union  with  England  in  1707. 
The  laird’s  youngest  son,  Archibald,  weak  and 
improvident,  married  Barbara  Cunningham,  a 
proud  and  ill-tempered  woman  with  little  or 
no  fortune.  Of  this  marriage  were  born  three 
children,  of  whom  the  last,  Tobias  George, 
was  christened  on  19  March  1721.  Two  years 
later  the  boy’s  father  died,  leaving  wife  and 
children  to  the  charity  of  the  old  knight. 
After  the  usual  schooling  at  Dumbarton,  the 
future  novelist  was  apprenticed  to  John  Gor¬ 
don,  a  physician  and  apothecary  at  Glasgow, 
and  was  permitted  at  the  same  time  to  attend 
lectures  at  the  university,  where  he  seems  to 
have  learned  his  Latin  and  Greek.  In  his 
18th  year  he  wrote  a  play  called  (The  Regi¬ 
cide,  >  based  like  Rossetti’s  ( King’s  Tragedy, ) 
upon  the  murder  of  the  first  James  of  Scotland. 

In  1739,  Smollett  set  out  for  London, 
tragedy  in  pocket,  to  make  his  fortune  by  litera¬ 
ture.  The  play  was  submitted  by  Lyttelton,  the 
patron  of  letters,  by  whom  it  was  perhaps 
passed  on  to  Garrick.  But  it  never  reached  the 
stage,  for  which  it  was  ill-adapted,  notwith¬ 
standing  the  author’s  loud  denunciation  of  those 
who  thought  so.  Smollett  now  entered  the  navy 
as  a  surgeon’s  mate  and  took  part  in  the  ex¬ 
pedition  under  Admiral  Vernon  against  Car- 
thagena  and  the  sea  power  of  Spain  in 
America.  While  at  Jamaica,  he  fell  in  love 
with  a  beautiful  creole,  Nancy  Lascelles,  daugh¬ 
ter  and  heiress  of  an  English  planter,  whom 
he  married  then  or  after  his  return  to  London. 
In  1744  he  settled  in  Downing  street  and  began 
the  practice  of  surgery.  From  time  to  time  he 
wrote  odes  and  satires.  His  (Tears  of  Scot¬ 
land^  occasioned  by  the  cruelties  of  the  Eng¬ 
lish  at  the  battle  of  Culloden,  awakened  popu¬ 
lar  sympathy  for  ((helpless  Caledonia.®  In  1748 
he  suddenly  came  to  his  fame  with  ( Roderick 
Random, }  a  story  of  adventure  on  land  and  sea 
following  in  general  outline  the  career  of  Smol¬ 
lett  himself  from  the  day  he  left  Leven-water. 
With  half  its.  literary  merits,  it  would  have 
been  read  for  its  daring  personalities  and  fierce 
expose  of  the  dreadful  condition  of  the  British 
navy.  Its  popularity  was  quite  sufficient  to 
float  the  next  year  an  edition  of  the  unfortu¬ 
nate  ( Regicide.  >  At  the  same  time  appeared 
Smollett’s  translation  of  (Gil  Bias.1*  A  trip  to 
France  furnished  material  for  ‘Peregrine 
Pickle)  (1751),  containing  attacks  so  brutal  on 
Lyttelton,  Garrick,  Akenside  and  Fielding,  that 
the  author  modified  or  cut  them  away  for  a 
second  edition. 

In  1750  Smollett  obtained  the  degree  of 
M.D.,  from  the  University  of  Aberdeen  and 
tried  to  establish  himself  at  Bath.  Failing  in 
this  last  attempt  to  gain  patients,  he  returned 
to  London  and  took  an  old  Elizabethan  man¬ 
sion  at  Chelsea.  Here,  during  the  next  10 
years  he  performed,  single-handed  or  by  the 
aid  of  assistants,  an  enormous  amount  of  work. 
The  mills  never  stopped  grinding.  The  Ad¬ 
ventures  of  Ferdinand  Count  Fathom*  (1753) 
was  succeeded  by  a  translation  of  (Don 
Quixote>  (1755)  and  a  Compendium  of  Voy- 
ages)  (1756)  in  seven  volumes.  A  play  called 
the  ‘Reprisal  or  the  Tars  of  Old  England* 
Garrick  brought  out  for  him  at  Drury  Lane 
early  in  1757.  For  a  complete  ( History  of  Eng¬ 
land  in  five  volumes  (1757-58)  he  required 
only  14  months.  Revised,  enlarged  and  issued 
in  sixpenny  parts,  Smollett’s  history  threatened 
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to  drive  Hume  out  of  the  market.  Under 
Smollett’s  supervision  appeared  also  (The  Pres¬ 
ent  State  of  All  Nations)  (1764)  in  eight  vol¬ 
umes  and  a  translation  of  the  entire  works  of 
Voltaire.  On  the  founding  of  the  Critical  Re¬ 
view  in  1756,  he  assumed  the  editorship.  For 
this  monthly  he  wrote  many  slashing  articles, 
one  of  which  led  to  a  short  imprisonment  for 
defamation  of  character.  He  also  edited  The 
British  Magazine ,  where  first  appeared  as  a 
serial  his  ( Adventures  of  Sir  Launcelot 
Greaves)  (1762).  This  manner  of  publication 
was  an  innovation.  Smollett’s  work  as  editor 
closed  with  the  short-lived  Briton  (1762),  an 
organ  of  the  Tory  party. 

Under  the  pressure  of  work  and  grief  for 
the  loss  of  a  daughter,  Smollett’s  health  broke 
down.  The  years  1762-65  were  passed  with  his 
wife  on  the  Continent,  mainly  in  southern 
France  and  Italy.  On  his  return  he  published 
a  book  of  ( Travels >  (1766),  which,  despite 
Sterne’s  ridicule  of  it  in  the  <Sentimental 
Journey,*  displays  much  common  sense.  The 
<Travels)  out  of  the  way,  Smollett  visited 
Edinburgh,  where  his  mother  was  still  living, 
and  then  went  to  Glasgow,  and  the  roman¬ 
tic  scenes  of  his  childhood.  A  brief  sojourn 
at  Bath  for  Christmas  (1766)  and  Smollett 
was  back  in  London  at  his  desk,  writing  (The 
History  and  Adventures  of  an  Atom 2  (1769), 
a  savage  satire  on  English  politics  since  1754. 
Completely  broken  in  health  after  this  effort, 
he  hastened  to  Italy,  where  he  settled  in  a  villa 
near  Leghorn.  There  he  wrote  his  last  novel, 
(The  Expedition  of  Humphry  Clinker )  (1771), 
based  upon  his  recent  tour  of  England  and 
Scotland  and  planned,  it  would  seem,  while  at 
Bath.  He  saw  it  irr  print  but  never  lived  to 
know  of  its  great  reception.  He  died  17  Sept. 
1771  and  was  buried  in  the  English  cemetery 
at  Pisa.  Two  years  after  his  death  appeared 
his  characteristic  (Ode  to  Independence.*  His 
wife,  to  whom  he  was  fondly  attached,  remained 
at  Leghorn,  where  she  died  in  some  distress 
about  1785. 

Smollett  was  a  man  of  rugged  honesty. 
His  irritable  temperament,  about  which  so  much 
has  been  written,  showed  itself  in  his  books 
rather  than  in  his  intercourse  with  friends. 
Visitors  at  Chelsea  were  surprised  at  his  “pol¬ 
ished  and  agreeable  manners  and  the  great 
urbanity  of  his  conversation.®  His  cynicism 
had  the  saving  grace  of  humor.  When  he  be¬ 
gan  his  ( History  of  England,*  he  was  a  Whig; 
but  he  turned  Tory  during  the  process  of  com¬ 
position,  as  the  Whig  ministers,  on  close  exam¬ 
ination,  proved  to  be  “a  set  of  sordid  knaves.® 
His  histories,  compendiums  and  translations, 
though  good  narrative,  have  no  further  value. 
As  a  novelist,  he  seems,  on  first  sight,  to  have 
added  nothing  to  the  art  of  fiction.  Instead  of 
beginning  with  Richardson  and  Fielding,  he 
went  back,  as  he  said  himself,  to  the  loose 
narrative  of  Le  Sage,  which  admitted  of  digres¬ 
sions  and  episodes,  without  number.  For  a 
consideration,  he  incorporated  into  (Peregrine 
Pickle)  the  memoirs  of  a  notorious  lady  of 
quality.  He  held  too  closely,  it  is  said  further, 
for  the  highest  art,  to  his  own  experiences.  His 
best  known  novels  are  not  much  more  than 
autobiographies.  All  this  may  be  granted.  But 
there  is  the  other  side.  In  his  early  years,  he 
cultivated  verse-satire.  Had  he  come  a  genera¬ 
tion  or  two  earlier,  he  would  have  been  of  the 


company  of  Pope  and  Dryden.  Coming  after 
Richardson,  he  was  the  founder  of  the  satirical 
novel.  His  work  has  immense  scope,  for  it  in¬ 
cludes  men,  manners,  art  and  politics  at  home 
and  abroad.  Of  his  successors,  only  Disraeli 
may  be  compared  with  him.  He  wrote  our 
first  novel  of  the  sea  and  is  thus  a  forerunner 
of  Cooper.  In  ( Count  Fathom *  may  be  dis¬ 
covered  the  beginnings  of  the  Gothic  romance 
afterward  practised  by  Horace  Walpole  and 
Mrs.  Radcliffe.  And  ( Humphry  Clinker,*  “the 
most  laughable  story,®  said  Thackeray,  “that 
has  ever  been  written  since  the  goodly  art  of 
novel-writing  began,®  brought  into  fiction  that 
spirit  of  fun  which  later  times  have  associated 
with  Dickens.  See  Humphry  Clinker. 

Bibliography. —  Among  good  recent  editions 
of  Smollett’s  works  may  be  cited  Saintsbury’s 
(12  vols.,  London  1895),  and  Henley’s  (12  vols., 
London  1899-1901),  both  of  which  have  intro¬ 
ductory  essays.  The  (Works*  with  a  memoir 
by  the  author’s  friend,  Dr.  John  Moore  (8  vols., 
London  1797)  was  reissued  under  the  editor¬ 
ship  of  J.  P.  Brown  in  1872-73.  The  most  in¬ 
teresting  of  recent  biographies  is  the  <Life)  by 
D.  Hannay  in  the  (Great  Writers  Series>  (Lon¬ 
don  1887).  Scott  has  a  notable  essay  prefixed 
to  Smollett’s  novels  in  the  (Novelists*  Library* 
(London  1821),  and  Thackeray  included  him 
among  the  (English  Humorists. )  The  Cam¬ 
bridge  History  pf  English  Literature *  (New 
York  1913)  contains  an  article  by  Harold  Child, 
( Fielding  and  Smollett*  (Vol.  X)  with  a  fine 
bibliography. 

Wilbur  L.  Cross, 

Professor  of  English,  Yale  University. 

SMOOT,  Reed,  American  legislator  and 
Mormon  leader:  b.  Salt  Lake  City,  10  Jan.  1862. 
He  was  educated  at  Deseret  University,  Salt 
Lake  City,  and  at  the  Brigham  Young  Acad¬ 
emy,  Provo.  He  entered  business  and  became 
prominent  in  various  industrial  enterprises  in 
Salt  Lake  City  and  Provo.  In  1895  he  was 
appointed  one  of  the  presidency  of  the  Utah 
Stake  of  the  Church  of  Jesus  Christ  of  the 
Latter  Day  Saints,  and  in  1900  an  apostle  of 
that  Church.  In  1903  he  was  elected  to  the 
United  States  Senate,  but  his  right  to  a  seat 
there  was  contested  on  the  ground  that  as  a 
high  official  of  the  Mormon  Church  he  officially 
sanctioned  polygamy  in  violation  of  the  laws 
of  the  State  of  Utah,  and  an  oath  taken  by 
the  members  of  the  Mormon  hierarchy  said  to 
be  inconsistent  with  loyalty  to  the  natio’nal  gov¬ 
ernment  and  Constitution.  The  Senate  by  vote 
decided  that  he  was  entitled  to  take  his  seat. 
Since  then  he  has  been  continuously  re-elected. 
His  present  term  expires  in  1927. 

SMUGGLING,  the  practice  of  violating  the 
revenue  laws  of  a  country  by  importing  or  ex¬ 
porting  goods  upon  which  duty  is  payable,  with 
intent  to  avoid  payment  of  that  duty.  It  is  a 
general  custom  in  all  countries  to  lay  a  duty 
on  certain  imported  goods,  while  in  some  rare 
cases  a  duty  is  imposed  on  certain  articles  ex¬ 
ported,  as,  for  instance,  some  years  ago  an  ex¬ 
port  duty  of  two  shillings  per  ton  was  levied 
on  coal  from  Great  Britain.  The.  phase  of 
smuggling  most  frequently  met  with  is.  the 
secret  carrying  through  the  customs  of  dutiable 
articles  by  passengers  on  ships  and  trains. 
Many  ingenious  methods  have  been  employed 
to  evade  the  vigilance  of  revenue  officers,  fre- 
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quently  with  success.  Trunks  and  bags  fitted 
with  false  bottoms  and  sides  are  the  common 
tricks  adopted,  as  well  as  skilful  concealment 
of  contraband  on  the  person.  Smuggling  is 
actively  carried  on  over  boundaries  where  the 
frontier-lines  of  different  countries  meet.  In 
such  case  it  is  more  difficult  to  detect  or  prevent 
illicit  importation.  Besides  introducing  taxable 
goods  without  payment,  smuggling  includes  the 
importation  of  articles  that  are  prohibited  from 
being  brought  into  the  country  or  district. 
Revenue-cutters  are  empowered  to  stop  and 
search  any  vessel  within,  four  leagues  of  the 
coast  of  the  United  States,  while  on  land  any 
vehicle  may  be  searched,  if  necessary  by  force, 
by  authorized  officials.  Contraband  goods  thus 
seized  are  liable  to  forfeiture,  while  a  penalty 
of  treble  the  value  of  the  stock  may  be  imposed. 
Passengers  arriving  in  the  United  States  are 
required  to  make  oath  as  to  dutiable  articles 
in  their  possession.  The  penalty  for  defraud¬ 
ing  the  customs  knowingly  or  wilfully  ranges 
from  a  fine  not  exceeding  $5,000  or  two  years’ 
imprisonment.  At  the  discretion  of  the  court, 
both  penalties  may  be  imposed.  The  forfeited 
goods  are  sold,  and  the  proceeds  distributed 
between  the  government,  the  informer  (if  there 
is  one  in  the  case)  and  the  officer  who  de¬ 
tected  the  offense.  Where  the  owner  of  seized 
goods  can  establish  innocence  of  intent  to  de¬ 
fraud,  the  property  may  be  returned  on  pay¬ 
ment  of  the  duty.  Smuggling  is  especially  rife 
in  countries  where  high  or  ^protective®  tariffs 
prevail.  Under  the  free  trade  system  vffi  the 
British  Isles  smuggling  is  practically  confined 
to  spirits,  tobacco  and  scent.  Clothes,  books, 
diamonds,  lace,  etc.,  are  all  admitted  free  of 
duty. 

SMUTS,  General  Rt.  Hon.  Jan  Christiaan, 

South  African  statesman  and  soldier :  b.  1870. 
He  was  educated  for  the  law  at  Victoria  Col¬ 
lege,  Stellenbosch ;  and,  Cambridge  University, 
England;  practised  at  Cape  Town  and  Johan¬ 
nesburg  and  was  appointed  state  attorney  of 
the  South  African  republic  in  1898.  When  the 
Boer  War  broke  out  in  1899  he  had  already  a 
great  reputation  among  the  South  African 
Dutch,  which  was  enhanced  by  his  conspicuous 
services  to  their  cause  during  the  war.  On 
the  conclusion  of  peace  in  1902  General  Smuts 
was  established  with  General  Botha  as  one  of 
the  two  recognized  leaders  of  the  Transvaal 
Dutch.  The  two  men  worked  together,  accept¬ 
ing  the  Peace  of  Vereeniging  and  loyally  carry¬ 
ing  on  the  administration  of  the  Union  of  South 
Africa.  In  the  European  War,  General  Smuts 
commanded  the  columns  of  Union  troops  invad¬ 
ing  German  South-West  Africa  from  the  South, 
and  in  1916  he  took  command  of  the  British 
forces  operating  in  German  East  Africa.  He 
organized  the  campaign  which  broke  the  Ger¬ 
man  power  in  Africa  and  reduced  the  German 
commander,  von  Lettow  Vorbeck,  to  the  condi¬ 
tion  of  a  fugitive.  In  1917-18  he  represented 
South  Africa  in  the  Imperial  War  Cabinet  in 
London,  and,  with  General  Botha,  was  a  South 
African  delegate  at  the  Peace  Conference  in 
Paris.  On  the  death  of  General  Botha  in  1919, 
General  Smuts  succeeded  him  as  Premier  of 
South  Africa. 

SMUTS.  See  Fungi;  Dust-Brand. 

SMYRNA,  smer'na  (Turkish,  Izmir),  Asia 
Minor,  an  ancient  city  and  the  most  important 


seaport  of  Asia  Minor,  on  the  west  coast 
of  Anatolia,  at  the  head  of  the  Gulf  of 
Smyrna  (a  sheltered  inlet  of  the  .TEgean  Sea 
extending  inward  for  about  45  miles).  A 
broad  quay  and  artificial  harbor,  the  former 
traversed  by  a  tramway,  borders  the  sea-front. 
The  city  is  divided  into  four  quarters  — 
Frank,  Turk,  Greek  and  Armenian.  The  pub¬ 
lic  buildings  include  the  palace  of  the  governor, 
a  large  barrack,  a  number  of  mosques  and  sev¬ 
eral  Greek,  Armenian,  Roman  Catholic,  and 
Protestant  places  of  worship,  the  British  con¬ 
sular  chapel,  an  American  and  two  English 
churches.  There  is  a  British  seamen’s  hospital 
here,  for  which  a  new  building  was  erected  in 

1897.  New  waterworks  were  completed  in 

1898.  Smyrna  has  been  for  centuries  the  most 
important  place  of  trade  in  the  Levant.  This 
trade  is  carried  on  partly  by  shipping,  partly  by 
caravans  from  the  interior,  and  is  now  supple¬ 
mented  by  railways.  The  chief  imports  are 
cotton  and'  woolen  manufactured  goods ;  colo¬ 
nial  goods,  mostly  coffee  and  sugar;  iron,  coal, 
hardware  goods,  leather,  timber,  glass-ware, 
butter  and  margarine,  drugs,  jute  bags,  petro¬ 
leum,  etc.  The  principal  exports  are  raisins, 
figs,  valonia,  cereals,  tobacco,  gum-arabic, 
opium,  carpets,  cotton,  wool,  liquorice,  olive-oil. 
Smyrna  has  been  frequently  injured  by  earth¬ 
quakes  and  has  also  suffered  severely  from  fire. 
The  climate  is  variable,  and  fever  (usually  of 
a  mild  type)  is  prevalent.  There  are  conflict¬ 
ing  accounts  of  the  origin  of  this  city;  the 
most  probable  is  that  which  represents  it  as  an 
2Eolian  colony  from  Cyme.  About  688  b.c.  it 
fell  into  the  hands  of  the  Ionians  of  Colophon. 
This  earliest  city,  called  by  the  Greeks  Old 
Smyrna,  was  situated  off  the  banks  of  the 
Meles,  on  the  northeast  side  of  the  Hermaean 
Gulf  (now  the  Gulf  of  Smyrna).  It  laid 
claim  to  the  honor  of  being  the  birthplace  of 
Homer,  and  its  coins  bore  his  image.  This  old 
city  was  abandoned  and  was  succeeded  by  a 
new  town  on  the  southeast  side  of  the  gulf  (the 
present  site),  which  was  said  to  have  been  built 
by  Antigonus,  and  enlarged  and  embellished 
by  Lysimachus,  both  generals  of  Alexander 
the  Great.  It  was  laid  out  with  great  mag¬ 
nificence,  and  adorned  with  several  splendid 
buildings,  among  which  was  the  Homereum, 
where  the  poet  was  honored  as  a  god.  It  soon 
became  one  of  the  greatest  and  most  prosperous 
cities*  in  the  world.  It  was  especially  favored 
by  the  Romans  on  account  of  the  aid  it  lent 
them,  in  the  Syrian  and  Mithridatic  wars.  In 
the  civil  wars  it  was  taken  and  partly  destroyed 
by  Dolabella,  but  it  soon  recovered.  It  is  one 
of  the  two  among  the  seven  churches  in  Asia 
which  Saint  John  addresses  without  rebuke, 
and  it  was  the  scene  of  the  labors  and  martyr¬ 
dom  of  Polycarp.  In  the  13th  century  only  the 
ruins  of  its  former  splendor  were  left;  but 
after  the  Turks  became  masters  of  the  country 
it  began  to .  revive  until  it  became  the  most 
flourishing  city  of  Asia  Minor.  As  a  result  of 
the  European  War,  Smyrna  was  handed  over  to 
Greece  as  the  mandatory  by  the  Peace  Confer¬ 
ence.  Greece  took  charge  of  the  city  in  May 
1919.  Pop.  about  250,000,  fully  ihalf  being 
Greeks. 

SMYRNA  CAMP  GROUND,  Engage¬ 
ment  at,  in  the  Civil  War.  On  the  night  of 
2  July  1864,  Gen.  J.  E.  Johnston  abandoned 
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Marietta  for  a  new  position  10  miles  south, 
covering  the  railroad  and  his  pontoon-bridges, 
with  an  advanced  position  at  Smyrna  Camp 
Ground,  six  miles  below  Marietta.  Sherman 
pushed  forward  from  Marietta  on  the  morning 
of  the  3d,  hoping  to  catch  Johnston  before  he 
could  get  his  army  across  the  Chattahoochee, 
and  was  much  surprised  when  the  head  of 
Thomas’  column  ran  up  against  strong  works 
at  Smyrna  Camp  Ground,  covering  the  wagon- 
road  and  railroad.  The  army  was  deployed, 
and  there  was  heavy  skirmishing.  On  the 
4th  General  Dodge,  commanding  the  16th 
corps,  moved  out  on  the  Ruff  Station  road 
and  developed  a  Confederate  position  of 
two  intrenched  lines,  strongly  held.  Dodge  in¬ 
trenched.  At  4  p.m.  a  charge  was  made  by 
three  regiments  of  Veatch’s  division,  under  Col. 
E.  F.  Noyes,  and  three  regiments  of  Sweeny’s 
division,  resulting  in  the  capture  of  Johnston’s 
first  line  of  works  and  over  100  prisoners,  with 
a  Union  loss  of  140  killed  and  wounded,  Noyes 
losing  a  leg.  During  the  night  Johnston  aban¬ 
doned  his  advanced  position  and  drew  back  all 
his  army  and  trains  to  the  intrenched  line  cov¬ 
ering  the  railroad  bridge.  Sherman  closed  up 
against  him  and  was  met  by  a  heavy  and  severe 
fire,  then  threw  forward  both  flanks,  and  by 
morning  of  the  6th  held  possession  of  the  river 
above  for  18  miles,  as  far  as  Roswell,  and  10 
below  to  the  mouth  of  the  Sweet  Water.  On 
the  9th  Sherman  crossed  a  part  of  his  army 
over  the  Chattahoochee,  near  Roswell,  and  that 
night  Johnston  abandoned  his  position,  crossed 
to  the  south  side  of  the  Chattahoochee,  burned 
the  railroad  bridge  and  his  pontoon  and  trestle 
bridges  and  took  position  in  the  outer  defenses 
of  Atlanta.  Consult  (Official  Records)  (Vol. 
XXXVIII). 

SMYTH,  Charles  Henry,  Jr.,  American 
geologist:  b.  Oswego,  N.  Y.,  21  March  1866. 
He  was  graduated  at  Columbia  University  in 
1888,  took  his  Ph.D.  there  in  1890,  and  later 
studied  at  the  University  of  Heidelberg.  He 
was  professor  of  geology  and  mineralogy  at 
Hamilton  College  in  1891-1905,  and  since  1905 
has  occupied  the  chair  of  geology  at  Princeton 
University.  He  is  author  of  many  scientific 
papers. 

SMYTH,  smith  or  smith,  Charles  Piazzi, 
English  astronomer:  b.  Naples,  3  Jan.  1819;  d. 
21  Feb.  1900.  He  was  employed  at  the  observa¬ 
tory  at  the  Cape  of  Good  Hope  (1835—45)  ;  was 
astronomer  royal  for  Scotland  (1845—88)  ;  and 
retired  on  a  pension  in  1888.  He  made  a  most 
thorough  examination  of  the  great  Egyptian 
pyramid  and  was  led  to  the  conclusion  that  the 
structure  was  raised  under  direct  inspiration  of 
God,  and  that  therein  were  deposited  revelations 
of  the  great  truths  of  physical  nature.  He 
wrote  (Our  Inheritance  in  the  Great  Pyramid' 
(1864)  ;  (Life  and  Work  at  the  Great  Pyramid) 
(1867)  ;  ( Antiquity  of  Intellectual  Man'  (1868), 
etc. 

SMYTH,  Egbert  Coffin,  American  Congre¬ 
gational  clergyman  and  author:  b.  Brunswick, 
Me.,  24  Aug.  1829 :  d.  Andover,  Mass.,  12  April 
1904.  He  was  graduated  from  Bowdoin  Col¬ 
lege  in  1848,  and  from  Bangor  Theological 
Seminary  in  1853.  In  1862-63  he  studied  in 
Germany  when  he  was  called  to  Andover  as 
professor  of  ecclesiastical  history,  and  was 
for  more  than  40  years  identified  with  the 


growth  of  Congregationalism.  From  1886  to 
1892,  as  editor  of  the  Andover  Review  he  was 
involved  in  a  religious  controversy  with  the 
more  orthodox  clergymen  of  the  denomination, 
but  was  upheld  by  his  colleagues  and  the  pro¬ 
gressive  members  of  the  church  at  large.  He 
was  the  author  of  <The  Divinity  of  Jesus  Christ) 
(1893)  ;  (From  Lessing  to  Schleiermacher,  or 
From  Rationalism  to  Faith '  (Boston  Lectures 
1870),  and  ( Influence  of  Jonathan  Edwards  on 
the  Spiritual  Life  of  New  England)  (1901),  etc. 

SMYTH,  Herbert  Weir,  American  classical 
scholar  and  educator:  b.  Wilmington,  Del.,  8 
Aug.  1857.  He  was  graduated  at  Swarthmore 
College  in  1876,  later  studied  at  Harvard  Uni¬ 
versity  and  took  his  Ph.D.  at  the  University  of 
Gottingen  in  1884.  He  was  professor  of  Greek 
at  Bryn  Mawr  in  1888-1901 ;  was  professor  of 
Greek  at  Harvard  in  1901-02,  and  has  since 
been  Eliot  professor  of  Greek  literature  there. 
He  was  professor  in  the  American  School  of 
Classical  Studies  at  Athens  in  1899-1900.  He 
edited  (Greek  Series  for  Colleges  and  Schools) 
(20  vols.).  Author  of  (The  Sounds  and  In¬ 
flections  of  Greek  Dialect:  Ionic'  (1894); 

( Greek  Grammar'  (1914). 

SMYTH,  John  Paterson,  Canadian  Angli¬ 
can  clergyman :  b.  Ireland,  about  1856.  He  was 
graduated  at  Trinity  College,  Dublin,  and  was 
ordained  a  priest  in  the  Church  of  England  in 
1881.  _  He  was  professor  of  pastoral  theology 
at  Trinity  College,  Dublin,  in  1902-07;  became 
canon  of  Dublin  Cathedral  in  1907 ;  and  later 
went  to  Canada  as  rector  of  Saint  George’s 
Church  at  Montreal.  He  was  appointed  canon 
of  Christ  Church  Cathedra],  Montreal,  in  1910, 
and  archdeacon  in  1914.  Author  of  ( Israel’s 
Prophets  and  Kings1*  (1906);  (The  Prayer 
Book'  (1908)  ;  (The  Bible  in  the  Making) 
(1914)  ;  (God  and  the  War'  (1915)  ;  <The  Men 
Who  Died  in  Battle>  (1915),  etc. 

SMYTH,  Samuel  Phillips  Newman,  Amer¬ 
ican  Congregational  clergyman  and  author, 
brother  of  E.  C.  Smyth  (q.v.)  :  b.  Brunswick, 
Me.,  25  June  1843.  He  was  graduated  from 
Bowdoin  College  in  1863,  and  at  Andover  Theo¬ 
logical  Seminary  in  1867.  He  was  called  to  the 
First  Congregational  Church  of  Bangor,  Me., 
and  in  1882  to  the  First  Congregational  Church 
of  New  Haven,  Conn.  He  is  the  author  of  (01d 
Faiths  in  New  Lights1* ;  (The  Orthodox  Theol¬ 
ogy  of  To-day1* ;  (The  Morality  of  the  Old 
Testament  ;  ( Christian  Ethics' ;  (Through 
Science  to  Faith' ;  and  other  books. 

SMYTHE,  Ethel  Mary,  English  composer: 
b.  London,  23  April  1858.  She  studied  at  the 
Leipzig  Conservatory  and  later  under  Heinrich 
von  Herzogenberg,  and  received  the  degree  of 
Doctor  of  Music  at  Durham  in  1910.  Her 
early  compositions  included  songs,  chamber 
music,  a  mass  in  D  which  gained  for 
her  recognition  as  a  composer  of  great 
ability,  a  sonata,  and  other  pieces.  Her 
reputation  became  firmly  established  with  the 
production  of  her  first  opera,  (Fantasio,'  pro¬ 
duced  at  Weimar  in  1898.  She  ranks  as  one  of 
the  leading  composers  of  her  time,  and 
probably  the  first  among  women  composers. 
Her  second  opera  (Der  Wald'  was  produced 
at  Dresden  in  1901.  at  London  in  1902,  and  at 
the  Metropolitan  Opera  House,  New  York,  in 
1903.  (The  Wreckers'  was  produced  at  Leip- 
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zig  in  1906,  and  (The  Boatswain’s  Mate> 
(1915)  was  produced  in  London  in  1916. 

SNAIL-BORE.  See  Drill. 

SNAILS  AND  SLUGS,  names  restricted  in 
their  original  application  to  gasteropodous  mol- 
lusks  typifying  the  families  Helicidce  and 
Limacidce  respectively,  but  now  used  in  a  much 
wider  sense.  The  terrestrial  and  fresh-water 
snails  and  slugs  represent  the  order  Pulmonata, 
characterized  by  the  presence  of  a  lung-sac  for 
the  respiration  air  formed  by  a  fold  of  the  man¬ 
tle  and  opening  by  a  conspicuous  pore  situated 
at  the  mantle  border,  usually  on  the  left  side. 
They  are  always  asymmetrical,  but  have  the 
visceral  loop  of  the  nervous  system  straight  and 
the  ganglia  concentrated  in  a  ring  about  the- 
cesophagus.  All  are  hermaphroditic,  though  the 
structure  of  the  complex  genital  organs  varies 
greatly.  A  shell  is  generally  present,  though 
absent  or  rudimentary  in  the  slugs,  and  is 
usually  dextral.  Except  in  the  brackish  water 
Amphibolidce  of  New  Zealand  there  is  no  oper¬ 
culum.  Within  the  mouth  is  the  jaw,  usually 
single  and  placed  just  behind  the  upper  lip,  but 
in  some  forms  there  are  accessory  pieces  and  in 
others  the  jaw  is  absent.  Both  the  jaws  and 
the  teeth  on  the  lingual  ribbon  or  odontophore 
present  an  astonishing  variety  of  form  which  is 
characteristic  of  genera  and  species.  With 
these  organs  the  food,  usually  vegetable,  is  cut 
and  rasped.  Scarcely  any  of  the  Pulmonata 
are  marine,  and  very  few  live  in  even  brack¬ 
ish  water,  though  a  large  number  inhabit  fresh 
water  and  some  the  depths  of  lakes,  from  which 
they  never  come  to  the  surface  to  breathe  air, 
but  take  water  into  the  lung,  which  has,  there¬ 
fore,  secondarily  assumed  the  function  of  a 
gill.  The  great  number  of  species  are  arranged 
in  two  sub-orders :  the  Basommatophora,  which 
have  ^on-retractile  tentacles  with  the  eyes  sit¬ 
uated  at  their  bases  and  male  and  female  or¬ 
gans  opening  separately,  and  the  Stylommato- 
phora,  with  retractile  and  often  invaginable 
tentacles,  two  of  which  bear  the  eyes  at  their 
tips,  and  the  genital  orifices  generally  united. 
Each  suborder  includes  numerous  families,  upon 
the  exact  number  and  arrangement  of  which  au¬ 
thorities  are  not  yet  fully  agreed. 

As  examples  of  the  sessile-eyed  snails  the 
following  may  be  selected,  the  generic  names 
employed  being  in  most  cases  in  the  less  re¬ 
stricted  sense.  Melampus  lineatus  represents 
the  family  Auriculidce ,  and  is  one  of  the  few 
marine  species,  inhabiting  the  salt  marshes 
along  the  coast  in  great  numbejrs.  The  shell  is 
solid  and  sub-oval,  with  a  polished  surface  of  a 
handsome  brown  color  marked  with  reddish 
bands.  The  Limnceidce  are  the  common  pond- 
snails,  which  have  a  very  delicate  fragile  shell 
and  the  orifice  of  the  lung  protected  by  a  special 
lobe.  The  species  are  very  numerous  and 
abound  everywhere  in  sluggish  fresh  waters. 
Ptanorbis  has  the  shell  rolled  in  a  flat  spiral 
and  thicker  than  usual  in  the  family.  A  num¬ 
ber  of  species  are  common  in  the  sluggish 
rivers  and  streams  of  the  United  States,  where 
they  may  be  found  attached  to  stones  along 
with  masses  of  their  eggs.  Limncea  is  the  type 
genus  and  is  known  by  its  rather  slender, 
dextrally  spiral,  delicate  shell  with  a  large 
aperture.  L.  stagnalis  is  abundant  in  ponds, 
and  other  species  are  particularly  well  repre¬ 
sented  in  the  northern  States  and  Canada. 


Their  eggs  may  be  found  imbedded  in  little 
packets  of  transparent  jelly  attached  to  aquatic 
plants  throughout  the  summer.  During  sea¬ 
sons  of  drought  these  and  other  water  snails 
burrow  into  the  mud  or  close  the  aperture  of 
the  shell  by  a  membrane  formed  of  secreted 
mucus.  They  are  strictly  vegetarian  and  make 
useful  and  interesting  inmates  of  aquaria. 
Physa  heterostropha  is  equally  common  and  has 
similar  habits,  but  the  very  delicate  shell  is  sinis- 
tral.  Ancylus  includes  the  fresh-water  limpets, 
our  species  being  very  small,  with  flattened  con¬ 
ical  shells,  which  are  found  attached  limpet-like 
to  stones  and  plants  in  ponds.  This  group  in¬ 
cludes  no  slugs. 

The  stalked-eyed  snails  are  more  numerous 
and  important.  Glandina  truncata  of  fresh¬ 
water  swamps  of  the  southern  States  belongs 
to  the  family  Testacellidce,  which  are  remarkable 
because  of  their  carnivorous  habits  and  the  ab¬ 
sence  of  a  jaw.  This  species  has  a  well-de¬ 
veloped  shell,  but  the  related  genus  Testacella  of 
Europe  is  a  slug,  bearing  the  small  disc-like 
shell  at  the  posterior  end  of  the  body.  It  at¬ 
tacks  and  devours  earthworms  and  slugs,  but 
also  eats  decaying  animal  matter.  The  true 
slugs  belong  to  the  family  Limacidce  in  which 
the  shell,  if  present,  is  usually  buried  in  the 
mantle  or  else  is  a  plate  covering  only  a  small 
portion  of  the  animal.  The  visceral  hump  of 
the  snails  is  absent  or  little  developed  in  the 
slugs.  The  body  is  generally  _  oval  or  oblong, 
elongated,  from  one  to  three  inches  in  length. 
The  creeping  disc,  or  sole  of  the  foot,  extends 
the  whole  length  of  the  animal,  but,  like  snails, 
slugs  frequently  raise  their  heads  and  move 
their  tentacles  in  search  of  objects  above  them. 
They  often  climb  trees,  and  can  lower  them¬ 
selves  to  the  ground  by  the  accumulation  of 
mucus  at  the  extremity  of  the  tail  hardening 
into  a  thread,  and  as  they  crawl  they  leave  a 
slimy  track.  They  oviposit  in  moist  places  in 
spring  and  summer,  often  at  roots  of  grass ;  the 
eggs  are  laid  in  strings,  each  in  a  separate 
gelatinous  envelope.  Slugs  are  found  in  moist 
places  in  the  woods,  damp  cellars,  etc.,  and  are 
especially  partial  to  decaying  wood,  upon  which 
they  in  part  feed.  But  their  chief  food  consists 
of  the  tender  leaves  and  shoots  of  plants,  and 
the  garden  species  often  inflict  considerable 
damage  upon  lettuce,  celery,  etc.,  but  much  less 
in  this  country  than  in  Europe.  They  may  be 
checked  by  sprinkling  wood  ashes,  lime  or  soot 
about  young  and  tender  plants  or  in  cellars  by 
sprinkling  salt  about  their  haunts.  They  are 
active  at  night  and  conceal  themselves  by  day. 
During  the  winter  they  hibernate.  Among  the 
genera  are  Arion,  Agriolimax,  Limax  and  its 
numerous  subdivisions.  Several  of  our  com¬ 
mon  garden  and  cellar  species  are  European 
importations.  Limax  maximus  is  very  common 
and  four  or  five  inches  long,  of  an  ashy  gray 
color  with  black  stripes  and  spots.  It  is  some¬ 
times  eaten  in  England.  L.  campestris  is  very 
common  in  woods  and  meadows.  It  is  much 
smaller  and  uniform  pale  gray  or  brown. 
Arion  fuscus,  a  European  species,  has  been  in¬ 
troduced  into  this  country  in  the  neighborhood 
of  Boston.  The  shell  is  concealed  and  very 
imperfect  and  there  is  a  large  triangular 
mucous  pore  near  the  posterior  end.  The  eggs 
are  said  to  be  phosphorescent.  Philomycus 
carolinensis  is  a  large  slug  found  under  logs 
and  bark  in  woods  and  which  is  often  placed  in 
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a  distinct  family.  There  is  no  trace  of  a  shell 
and  the  mantle  covers  the  entire  back. 

The  Helicidce  or  family  of  true  snails  is  an 
immense  one,  the  typical  genus  alone  in  its  un¬ 
restricted  sense  embracing  about  6,500  species. 
They  abound  in  moist  places  and  have  very  sim¬ 
ilar  habits  the  world  over.  They  feed  chiefly 
on  vegetable  substances,  though  they  are  very 
indiscriminate  in  their  appetite  and  even  devour 
the  dead  of  their  own  kind.  The  mischief 
which  they  do  to  garden  crops  is  too  well 
known;  and  gardeners  lay  down  cabbage  leaves 
and  the  like  to  attract  them,  in  order  that  they 
may  be  destroyed.  Snails  delight  in  warm, 
moist  weather;  in  dry  weather,  their  chief  time 
of  activity  is  during  the  night,  and  they  hide 
themselves  by  day;  but  after  rain  they  come 
forth  at  any  hour  in  quest  of  food.  At  the  ap¬ 
proach  of  winter  or  in  very  dry  weather  they 
close  the  mouth  of  the  shell  with  a  membrane 
(epipihragm) ,  formed  by  the  drying  of  the 
mucous  substance  which  they  secrete,  and  be¬ 
come  inactive  and  torpid.  Snails  retreat  into 
crevices  for  the  winter,  or  into  holes  which 
they  make  in  the  earth,  and  which  are  roofed 
over  with  earth,  dead  leaves,  etc.,  agglutinated 
by  secreted  mucus.  The  eggs  are  deposited  in 
moist  earth,  the  snails  often  burrowing  beneath 
the  surface  for  this  purpose  and  they  have  no 
jelly  but  only  a  slightly  adhesive  covering. 
Among  the  most  plentiful  of  our  native  species 
are  Helix  albolabris  and  H.  alternata  and  the 
minute  Zonites  milium  (not  closely  related) 
found  everywhere  in  damp  woods.  Several  of 
the  large  European  species  have  been  intro¬ 
duced.  The  great  vine  snail,  or  edible  snail 
( Helix  pomatia),  a  European  species,  was  con¬ 
sidered  by  the  ancient  Romans  one  of  their  table 
luxuries.  In  some  countries,  as  Switzerland 
and  parts  of  France,  they  still  form  a  consider¬ 
able  article  of  commerce.  Together  with  H. 
aspersa,  they  are  fed  by  thousands  in  places 
called  “escargatoires,®  which  are  made  on  pur¬ 
pose  for  them.  Preserved  snails  are  imported 
into  the  United  States  for  table  use,  and  the 
demand  has  increased  sufficiently.  to  induce  a 
few  persons  to  inaugurate  the  business  of  rais¬ 
ing  them,  particularly  in  California.  On  ac¬ 
count  of  its  large  size  and  gregarious  habits 
the  European  H.  pomatia  is  best  suited  to  this 
purpose.  Another  family  of  water  snails 
( Paludinidce )  belongs  to  a  quite  different  di¬ 
vision  of  the  Gasteropoda,  the  order  Prosobran- 
chiata.  In  these  forms  the  usually  single 
ctenidium  is  placed  anterior  to  the  heart,  and 
the  visceral  nervous  loop  is  twisted  into  a 
figure  8.  The  order  is  a  very  extensive  one, 
most  of  the  members  of  which  are  marine. 
With  the  Valvatce,  Ampullarice ,  which  are  re¬ 
lated  fresh-water  forms  often  placed  in  distinct 
families,  the  species  of  Paludina  and  Vivipara 
have  the  left  ctenidium  only  and  a  single  kidney 
and  heart  auricle.  The  shell  is  usually  stout, 
more  or  less  pyriform  and  has  a  well-developed 
operculum.  The  single  pair  of  non-retractile 
tentacles  bear  the  eyes  upon  lobes  near  their 
bases  and  the  edge  of  the  mantle  forms  a  pair 
of  short  tubes  by  which  water  is  directed  over 
the  gill.  The  sexes  are  always  separate  and 
the  young  are  produced  alive.  Common  species 
are  P.  inteqra ,  P.  intertexta  ana  P.  vivipara, 
which  live  on  the  mud  at  the  bottom  of  ponds 
and  sluggish  streams.  They  are,  at  least  in  part, 


carnivorous.  Other  important  fresh-water 
families  are  the  Pleuroceridce  and  Melaniidce, 
including  chiefly  oviparous  forms  which  have 
the  thick  shell  variously  ornamented  with  spines 
and  tubercles.  Of  the  numerous  forms  found 
in  the  mountain  streams  and  eastern  tributaries 
of  the  Mississippi  and  elsewhere  the  large  and 
variable  Io  spinosa  is  an  example. 

Bibliography. —  Pilsby  and  Tryon,  ( Manual 
of  Conchology)  (Philadelphia  1878-1904)  ;  Bin- 
ney  and  Gould,  (Terrestrial  Air-breathing  Mol- 
lusks  of  the  United  States)  (Boston  1851  to 
1859)  ;  Binney,  Bland,  Prime  and  Tryon,  cLand 
and  Fresh-water  Shells  of  North  America) 
(Smithsonian  Institution,  Washington,  1865— 
73)  ;  Cooke,  Cambridge  Natural  History* 
(Vol.  Ill,  London  1895)  ;  and  for  an  excellent 
popular  account  Ingersoll,  (Wild  Life  in 
Orchard  and  Field)  (New*  York  1903)  See 
Gasteropoda. 

SNAKE,  or  LEWIS  (the  Shoshone  of 
the  Indians),  a  river  which  has  its  rise  in  the 
mountains  of  western  Wyoming,  in  two 
streams,  called  the  North  and  South  Forks. 
Entering  Idaho  the  river  flows  southwest,  then 
northwest  to  the  Oregon  State  boundary,  then 
north,  forming  the  boundary  for  100  miles, 
between  Oregon  and  Idaho  to  Lewiston,  and  the 
boundary  between  Washington  and  Idaho  for 
30  miles.  It  then  turns  westward,  crosses  the 
southeastern  part  of  Washington  and  enters 
Columbia  River  near  lat.  46°  12'  N.  and  long. 
119°  W.  Its  length  is  estimated  to  be  about 
1,000  miles.  Where  the  North  and  South  Forks 
unite  the  elevation  is  4,800  feet  and  at  the  mouth, 
where  it  enters  the  Columbia,  -lt  js  340  feet>  jts 
course  is  through  a  mountainous  country,  here 
and  there  entering  plains,  winding  around  seem¬ 
ingly  extinct  volcanoes,  passing  through  fertile 
lands  in  Washington.  It  is  noted  for  its  won¬ 
derful  canons,  and  in  places  for  the  springs 
that  pour  in  great  abundance  from  its  northern 
wall.  A  fine  exhibition  of  cataracts  is  fur¬ 
nished  at  the  Thousand  Springs  near  Hager- 
man,  Idaho,  between  Salmon  Falls  and  the 
point  where  the  Salmon  Falls  River  enters 
from  the  south.  The  springs  in  countless  num¬ 
bers  issue  from  rocks  far  up  the  faces  of 
nearly  vertical  precipices.  The  water  does  not 
make  the  descent  in  a  single  leap,  but  in  a 
series  of  cascades.  It  is  lashed  into  foam  by 
contact  with  the  rocks  and  the  beauty  of  the 
scene  defies  description.  The  Shoshone  Falls 
(q.v.)  are  among  the  wonders  of  the  world. 
Many  of  the  canons  of  the  river  are  from 
1,000  to  3,000  feet  in  depth  and  the  waters  flow 
rapidly  over  irregular  beds  forming  long  rapids 
and  magnificent  cascades.  A  number  of  side 
alcoves,  or  short,  “blind®  canons,  leading  off 
the  main  canons,  owe  their  existence  to  great 
springs.  These  side  canons  receive  no  surface 
streams  and  there  is  no  other  explanation  of 
their  formation.  The  springs  undermine  the 
rock  by  removing  the  soft  material  on  which 
it  rests.  The  rock  falls  into  the  spring  and 
gradually  sinks  into  its  soft  bed  and  thus  the 
canons  are  formed.  Often  the  undermining 
is  on  so  large  a  scale  that  the  falling  rock  be¬ 
comes  a  landslide.  The  water  in  the  streams 
which  the  springs  form  is  intensely  blue  and 
very  clear.  Some  of  them  are  well  stocked 
with  trout,  although  on  the  edge  of  a  desert. 

SNAKE-BIRD.  See  Darter. 
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SNAKE  DANCE,  a  dance  of  religious 
character  performed  by  the  Moqui  Indians, 
living  in  Arizona,  United  States  of  America. 
The  dance  is  known  to  have  been  performed 
by  this  tribe  of  Indians,  in  the  same  manner 
and  in  the  same  place,  ever  since  the  middle 
of  the  16th  century,  when  the  Spanish  explor¬ 
ers  entered  this  part  of  America.  The  rite  is 
particularly  revolting  in  some  of  its  details, 
which  include  the  bearing  of  live  serpents  in 
the  hands  and  the  mouths  of  the  dancers.  As 
many  as  100  snakes  are  used  in  a  dance  and 
each  of  these  is  borne  by  the  dancers  while 
dancing,  either  in  his  hands  or  mouth,  is 
then  deposited  upon  the  ground,  where  it  is 
sprinkled  with  the  sacred  cornmeal  by  the  In¬ 
dian  squaws,  is  picked  up,  held  by  old  men,  then 
by  little  boys,  infants  even,  and  is  then  de¬ 
posited  in  a  sacred*  tent  lined  with  buffalo  skin, 
inside  of  which  a  sacred  tree  is  growing.  To¬ 
ward  the  end  of  the  dance  the  snakes  are  taken 
out  of  the  tent  and  carried  in  armfuls  by  the 
Indian  men,  are  placed  on  the  ground  within  a 
circle  of  sacred  meal  in  front  of  a  sacred  rock. 
Here  to  the  accompaniment  of  prayers  and 
chants  the  serpents  are  sprinkled  with  the 
sacred  cornmeal  until  the  whole  writhing,  wrig¬ 
gling  mass  is  completely  covered  by  the  meal. 
The  dance  concludes  by  the  Indian  men  grasp¬ 
ing  each  as  many  snakes  as  he  can  hold  and 
dashing  down  a  steep  incline  at  top  speed.  At 
its  foot  the  snakes  are  liberated,  scattered  in 
every  direction.  The  ceremony  is  described  as 
most  revolting.  For  a  full  account  consult 
Bourke,  J.  G.,  ( Snake-Dance  of  the  Moquis) 
(1884)  ;  Hough,  W.,  (The  Moki  Snake  Dance > 
(Chicago  1898). 

SNAKE-DOCTOR,  a  dragon-fly  (q.v.). 

SNAKE-EEL,  an  eel  of  the  large  family 
O  phichthidce ,  scaleless,  and  with  the  extremity 
of  the  tail  free,  that  is,  not  surrounded  by  a  fin. 
These  eels  are  found  abundantly  in  tropical 
seas  about  rocks  and  coral  reefs  and  are  often 
gayly  colored  like  muraenas,  to  which  they  are 
allied.  Consult  Jordan  and  Evermann,  ( Fishes 
of  North  and  Middle  America)  (Washington 
1896). 

SNAKE-GOURD.  See  Gourd;  Melon. 
SNAKE-MELON.  See  Melon. 

SNAKEROOT,  the  popular  name  of  nu¬ 
merous  American  plants  of  different  species  and 
genera,  most  of  which  are,  or  formerly  were, 
reputed  to  be  efficacious  as  remedies  for  snake¬ 
bites.  (For  two  prominent  kinds  see  Aristolo- 
chia  and  Polygala).  The  black  snakeroot 
( Cimicipuga  racemosa )  is  a  common  woodland 
herb,  four  to  eight  feet  high,  with  long  racemes 
of  white  flowers.  The  white  snakeroot  is  a 
handsome  herb  ( Eupatorium  ageratoides )  and 
belongs  to  the  asters.  It  has  large,  coarsely 
serrated  opposite  leaves  and  is  also  known  as 
white  sanicle.  The  Seneca  snakeroot  ( Poly¬ 
gala  Senega)  is  of  the  milkwort  family  and 
common  in  the  eastern  United  States.  It  has 
a  heavy  woody  rootstock,  several  stems  grow 
6  to  12  inches  high,  alternating  lanceolate  leaves 
and  perennial  white  flowers  in  spickes.  The 
Brazilian  snakeroot  ( Chiocoeca  augustifolio )  is 
a  shrub  of  the  madder  family,  the  roots  furnish¬ 
ing  an  emetic  and  cathartic  assumed  to  relieve 
snake-bite,  Sampson’s  snake-root  ( Psoralea 


melilotoides)  is  a  perennial  of  the  bean  family, 
growing  in  the  southern  United  States.  It  is 
a  stimulating  tonic.  The  Canada  snakeroot  is 
the  wild  ginger. 

SNAKE-STONE,  a  porous  stone,  as  a 
fossil  ammonite,  or  any  porous  substance,  sup¬ 
posed  to  cure  snake  bites.  The  superstition 
came,  it  is  believed,  from  Eastern  countries. 
The  stones,  which  are  usually  small,  are  sup¬ 
posed,  when  applied  to  a  snake-bite,  to  absorb 
the  poison,  counteract  the  poisonous  effects,  or 
to  charm  the  wound  away.  Some  of  the  snake- 
stones  used  in  India  seem  to  be  efficacious. 
Two  small  snake-stones  (about  the  size  of  a 
pea)  brought  from  that  country  and  said  to 
have  cured  a  cobra  bite,  were  found  on  exam¬ 
ination  to  be  composed  of  some  vegetable  sub¬ 
stance.  Another,  which  was  brought  from  Cey¬ 
lon  by  Sir  J.  E.  Tennent,  and  which  was  known 
to  have  effected  a  like  cure,  was  submitted  to 
the  examination  of  Professor  Faraday,  who 
fancied  it  to  be  a  piece  of  charred  bone  which 
had  been  filled  with  blood  perhaps  several 
times  and  then  carefully  charred  anew.  Ow¬ 
ing  to  their  absorbent  properties  such  stones, 
if  applied  at  once,  may  be  of  some  avail.  The 
superstition  is  particularly  prevalent  among  the 
negroes  of  the  southern  States  and  in  some 
portions  of  England  and  Scotland  where  charms 
made  of  small  stones  perforated  and  strung 
like  beads  are  hung  on  cattle  to  keep  away  ad¬ 
ders  and  to  cure  any  snake-bites. 

SNAKE-WOOD,  any  of  various  woods 
and  plants.  One  is  the  small  South  American 
tree  ( Brosimum  aubletii )  which  has  hard, 
white  sapwood  surrounding  the  valuable  heart, 
which  seldom  exceeds  seven  inches  in  thick¬ 
ness,  is  reddish  and  marked  with  black  in  such 
a  manner  as  to  suggest  hieroglyphics ;  the  spots 
have  suggested  such  other  names  as  letter- 
wood  and  leopard-wood.  It  is  used  for  walk¬ 
ing  canes,  veneers  and  cabinet-making.  Strych- 
nos  colubrina,  a  climbing  plant  of  India,  like 
the  S.  nuxvomica,  yields  in  its  bitter  roots  and 
wood,  a  reputed  native  cure  for  snake-poison. 
Colubrina  ferruginosa  (West  Indies),  so  called, 
perhaps,  from  its  twisted  grain,  Plumeria  rubra 
and  Cecropia  peltata,  are  also  called  snake- 
wood. 

SNAKES.  See  Serpents. 

SNAP-DRAGON,  cultivated  species  of  the 
genus  Antirrhinum  (Scrophulariacece) .  A.  ma- 
jus  is  the  common  snap-dragon,  a  pubescent 
perennial,  native  to  Europe,  with  linear  lanceo¬ 
late  leaves,  chiefly  alternate  and  large  showy 
flowers,  having  irregular  gibbous,  two-lipped 
corollas,  the  lower,  three-lobed  lip  so  swollen  at 
the  base  as  to  nearly  close  the  throat  of  the 
flower  and  giving  an  appearance  so  like  a  mouth 
that  it  has  suggested  many  descriptive  names, 
such  as  bulldog’s,  rabbit’s,  dog’s  or  toad’s 
mouth ;  even  the  Greek  name  means  <(nose- 
like.®  They  are  handsome  herbs,  one  to  three 
feet  high  and  have  flowers  of  many  shades  and 
markings  and  are  not  only  cultivated  in  old- 
fashioned  hardy  gardens,  but  in  greenhouses 
for  winter  floral  trade.  The  plant  is  reputed, 
in  folk-lore,  to  have  the  power  of  destroying 
charms.  The  Jamaica  snap-dragon  ( Ruellia 
tuberosa )  is  of  the  acanthus  family,  bears  a 
pretty  blue  flower  and  is  cultivated  in  hot¬ 
houses. 
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SNAPPERS,  a  rather  numerous  assemblage 
of  fishes  belonging  to  the  genus  Lutjanus  and 
related  genera,  usually  considered  as  belonging 
to  the  family  Sparidce  (q.v.),  but  sometimes 
erected  into  a  distinct  family  (Lutjanidce) . 
They  have  the  body  more  elongated  than  the 
typical  members  of  the  Sparidce ,  the  teeth  little 
differentiated  and  never  incisor-like,  though 
some  are  usually  enlarged  and  caniniform  and 
there  are  always  teeth  on  the  vomer.  The  dor¬ 
sal  fin  is  continuous,  with  strong  spines  and 
the  anal  fin  has  three  stout  spines.  The  species 
of  Lutjanus  inhabit  most  warm  seas  and  about 
20  are  found  in  our  southern  waters,  some  of 
them  attaining  importance  as  food  fishes.  The 
.  red  snapper  ( Lutjanus  aya )  is  a  handsome 
rose-red  fish,  the  young  with  a  black  blotch 
on  the  side.  It  attains  a  length  of  2^4  feet 
and  a  weight  of  25  pounds,  and  is  economically 
the  most  important  of  the  group.  Through¬ 
out  the  West  Indian  region  and  in  the  southern 
United  States  it  is  a  great  favorite,  and  is 
shipped  to  northern  markets  also  in  consider¬ 
able  numbers.  The  centre  of  the  fishery  is 
Pensacola,  from  which  smacks  visit  the  snapper 
banks  in  various  parts  of  the  Gulf  of  Mexico. 
The  gray  or  mangrove  snapper  (L.  griseus)  is 
another  abundant  and  widely  distributed  species 
throughout  the  same  region  and  sometimes 
strays  northward  as  far  as  Cape  Cod.  It  is 
of  a  dark  green  color  above  and  reddish  below 
and  is  further  distinguished  from  the  red 
snapper  by  the  much  lower  ventral  fin.  Being 
smaller  than  the  latter  it  is  of  less  commercial 
importance,  but  because  of  its  greater  abun¬ 
dance  in  shallow  waters  is  an  even  greater 
favorite  with  amateur  anglers.  A  third  species 
is  the  mutton  fish  (L.  analis) .  This  is  a  beauti¬ 
ful  fish  in  life,  being  olive  green  above,  with 
red  fins  and  pale  blue  spots  and  streaks  on  the 
head  and  sides.  It  equals  the  red  snapper  in 
size  and,  like  the  other  species,  frequents  rocky 
banks  and  spawns  in  summer.  It  is  said  to  be 
the  most  important  food  fish  in  Havana.  All  of 
the  snappers  are  gamy  and  are  caught  chiefly 
on  hand  lines,  but  in'  Jamaica  and  other  West 
Indian  islands  in  cane  fish-pots  constructed  on 
the  principle  of  lobster-pots.  Consult  Jordan 
and  Evermann,  (American  Game  and  Food 
Fishes)  (New  York  1902);  Jordan,  D.  S., 
<Fishes>  (New  York  1908). 

SNAPPING  TURTLE,  a  large  fresh¬ 
water  turtle  ( Chelydra  serpentina) ,  widely  dis¬ 
tributed  over  the  United  States.  These  vora¬ 
cious  creatures  grow  to  a  considerable  size,  a 
weight  of  20  pounds  being  far  from  uncommon, 
and  are  prized  as  food.  Their  popular  name  is 
derived  from  their  ferocity  in  captivity,  and 
their  habit  of  biting  or  snapping  at  everything 
that  comes  in  their  way.  Called  also  alligator 
terrapin  and  alligator  tortoise. 

SNARE  OF  LOVE,  Order  of  the.  See 

Orders  and  Decorations  (Royal). 

SNATCH  BLOCK,  a  single  block;  that  is 
a  block  or  case  carrying  a  single  nulley,  in  use 
on  ships.  It  has  an  opening  (notch)  in  one 
cheek  to  receive  the  bight  of  a  rope.  The 
block  is  iron-bound,  with  a  swivel  hook.  The 
portion  of  the  strap  which  crosses  the  opening 
or  snatch  in  the  block  is  hinged,  so  as  to  be  laid 
back  when  the  bight  of  the  rope  is  to  be  in¬ 
serted,  as  when  warping  the  ship.  This  saves 
the  trouble  of  reeving  the  end  of  the  rope 
vol  25 — to 


through.  Large  blocks  of  this  kind  are  called 
rouseabout  blocks,  also  viol  blocks.  D,puble  and 
triple  sheaved  blocks  are  sometimes  made  with 
a  snatch. 

SNAYERS,  Peter,  Dutch  painter:  b.  Ant¬ 
werp,  1592;  d.  Brussels,  1667.  His  teacher  of 
painting  was  S.  Vranx;  he  was  elected  to  the 
Guild  of  Saint  Luke  in  1613,  and  went  to  Brus¬ 
sels  as  court  painter  in  1628.  Of  his  numerous 
battle  pieces,  the  majority  were  painted  for  the 
Austrian  Court,  of  which  works  12  are  now 
in  the  Imperial  Gallery  at  Vienna.  His  other 
canvases  represent  cavalry  skirmishes,  small 
war  scenes,  hunting  scenes,  landscapes,  painted 
with  life-like  expression  and  action.  His 
works  are  found  in  most  public  galleries  and 
are  especially  well  represented  in  Dresden  and 
Madrid,  16  being  hung  in  the  Prado. 

SNEATH,  E.  Hershey,  American  educator 
and  author :  b.  Mountville,  Pa.,  7  Aug.  1857. 
He  was  graduated  at  Lebanon  Valley  Col¬ 
lege  in  1881  and  received  the  degrees :  A.B., 
1881,  A.M.,  1885  and  LL.D.,  1903,  Lebanon 
Valley  College;  B.D.,  1884,  and  Ph.D.,  1889, 
Yale  University.  From  1889  lecturer  and  pro¬ 
fessor  of  philosophy;  since  1912  he  has  been 
professor  of  the  philosophy  of  religion  and  re¬ 
ligious  education  in  Yale  University.  He  or¬ 
ganized  the  ( Modern  Philosophers  and  the 
Ethical  Series, >  and  is  author  of  (The  Philoso¬ 
phy  of  Reid>  (1892)  ;  <The  Ethics  of  Hobbes> 
(1898)  ;  (The  Mind  of  Tennyson >  (1900)  ; 

(Philosophy  and  Poetry)  (1904)  ;  ( Wordsworth 
—  Poet  of  Nature  and  Poet  of  Man>  (1912). 
Joint  author  with  Dean  Hodges  of  a  manual, 
( Moral  Training  in  the  School  and  HomeP 
Organized  and  is  one  of  the  editors  of  (The 
Golden  Rule  Series)  (6  vols.)  and  (The  King’s 
Highway  Series>  (8  vols.)  ;  the  former  repre¬ 
senting  a  graded  system  of  moral  instruction 
for  schools,  the  latter  representing  a  graded 
system  of  moral  and  religious  instruction  for 
the  home  and  school. 

SNEEHATTEN,  sna'hat-ten  (^snow-cap®), 
Norway,  the  highest  point  of  the  Dovrefjeld, 
situated  80  miles  southwest  of  Trondhjem.  It 
is  a  snow-capped  peak  7,566  feet  in  altitude. 

SNEEZE-WEED,  any  one  of  the  composite 
genus  Helenium,  as  H.  autumnale,  a  tall,  rank¬ 
growing  sunflower-like  plant.  It  has  a  few 
long- rayed  yellow  heads,  with  protruding  discs 
appearing  in  autumn,  and  is  occasionally  culti¬ 
vated,  although  it  is  very  coarse,  with  square, 
winged  stems  and  alternate  large  punctate  en¬ 
tire  or  dentate  leaves.  These  and  the  flowers 
are  bitter,  acrid  and  pungent,  and  when  dried 
and  powdered  cause  violent  sneezing,  having 
been  used  in  materia  medica  for  this  purpose. 
Sneeze-weed  is  generally  avoided  by  cattle,  but 
animals  unfamiliar  with,  or  developing  a  taste 
for  it,  are  often  poisoned  by  it.  The  name  is 
also  sometimes  applied  to  the  sneeze-wort 
(q.v.). 

SNEEZE- WOOD,  a  valuable  wood,  also 
called  nieshout,  yielded  by  the  large  South 
African  tree  Pteroxylon  utile  of  the  order 
Sapindacece,  and  brought  to  market  in  logs 
sometimes  80  feet  long  and  four  feet  in  diame¬ 
ter.  It  is  very  difficult  to  work  on  account  of  its 
great  hardness,  and  the  dust  arising  causes 
much  sneezing  (whence  the  name),  but  it  is 
handsome,  with  a  yellowish  grain  resembling 
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sandalwood,  durable  and  avoided  by  white  ants 
and  shipworms. 

SNEEZE-WORT,  a  composite  herb  ( Achil¬ 
lea  ptarmica )  with  larger  and  fewer  white 
flowers  than  has  the  common  yarrow  of  the 
same  genus  and  finely  serrate  linear  leaves, 
which,  when  dried  and  pulverized,  are  said  to 
provoke  sneezing.  It  is  a  European  plant  in¬ 
troduced  into  America. 

SNEEZING.  See  Nose  and  Throat,  Dis¬ 
ease  OF. 

SNELL,  Henry  Bayley,  American  artist: 
b.  Richmond,  England,  29  Sept.  1858.  He 
studied  at  the  Art  Students’  League,  New  York, 
and  specializes  in  the  painting  of  landscapes. 
He  was  awarded  the  gold  medal  of  the  Phila¬ 
delphia  Art  Club  in  1896  and  was  elected  to 
the  National  Academy  in  1906.  Among  his 
landscapes  are  ( Citadel  at  Quebec)  (Albright 
Gallery,  Buffalo)  ;  (NightfalP  (Art  Associa¬ 
tion,  Indianapolis)  ;  ^ake  Como1*  (Metropoli¬ 
tan  Museum,  New  York)  ;  (Low  Tide*  (1907)  ; 
<The  Harbor  Light*  (1913). 

SNELLING,  Fort,  a  small  town  and  mili: 
tary  post  on  the  right  bank  of  the  Mississippi 
River,  in  Hennepin  County,  Minn.  The  fort 
was  established  in  1819  and  is  situated  just 
above  the  mouth  of  the  Minnesota  River  and 
about  six  miles  southwest  of  Saint  Paul.  It  is 
on  the  Chicago,  Milwaukee  and  Saint  Paul 
Railroad.  Fort  Snelling  is  shown  in  Hum¬ 
phrey  and  Abbott’s  war  map  of  the  ( Basin  of 
the  Mississippi,*  etc.,  prepared  for  the  War  De¬ 
partment  of  the  United  States  government  in 
1861. 

SNICKER’S  FERRY  AND  BERRY’S 
FERRY,  Engagements  at,  American  Civil 
War.  General  Early  withdrew  from  the  front 
of  Washington  on  the  night  of  12  July  1864, 
recrossed  the  Potomac  at  White’s  Ford  on  the 
morning  of  the  14th,  rested  that  day  and  the 
next  at  Leesburg,  and  on  the  16th  marched 
through  Snicker’s  Gap.  On  the  morning  of 
the  17th  he  crossed  the  Shenandoah  at  Snicker’s 
Ferry  and  took  position  near  Berryville,  Breck¬ 
inridge’s  command  of  two  divisions  covering 
Snicker’s  Ferry  and  the  river  above  and  below, 
and  Rodes’  and  Ramseur’s  divisions,  the  roads  to 
Harper’s  Ferry.  On  the  16th  General  Crook, 
commanding  three  small  divisions  of  Union  in¬ 
fantry  and  one  of  cavalry,  had  run  into  Early’s 
rear,  near  Purcellville,  capturing  50  prisoners 
and  80  wagons.  Under  orders  of  General 
Wright,  commanding  the  forces  pursuing  Early, 
Crook,  on  the  17th,  sent  Duffle's  division  of  cav¬ 
alry  and  Mulligan’s  brigade  of  infantry  to 
Snicker’s  Gap,  which  was  seized,  but  upon  ap¬ 
proaching  the  Ferry  Early’s  well-posted  artil¬ 
lery  checked  the  column.  On  the  18th  the  re¬ 
mainder  of  Crook’s  command  was  pushed 
through  the  Gap  and  Duffle’s  cavalry  was  or¬ 
dered  through  Ashby’s  Gap  to  attack  Early’s 
train  in  flank,  it  being  the  impression  that  Early 
was  retreating  up  the  valley.  About  2  p.m. 
Crook  directed  Colonel  Thoburn,  with  the  two 
brigades  of  his  own  division  and  one  of  Duval’s, 
to  cross  the  Shenandoah  at  a  ford  a  mile  or 
more  below  Snicker’s  and,  moving  up,  uncover 
it.  Here  a  picket  of  about  100  men  was  en¬ 
countered,  which  opened  fire,  but  Thoburn’s 
leading  brigade  dashed  across  the  stream  and 
captured  15  prisoners,  from  whom  it  was  learned 


that  Early,  with  two  divisions,  was  very  near, 
and  Thoburn  was  ordered  not  to  advance,  but 
to  await  the  arrival  of  the  Sixth  corps.  He 
had  crossed  his  whole  command  and  formed 
a  defensive  line;  beyond  his  right  was  a  force 
of  1,000  dismounted  cavalry  of  various  regi¬ 
ments,  under  Lieutenant-Colonel  Young,  Fourth 
Pennsylvania  Cavalry.  It  was  less  than  an  hour 
after  making  these  dispositions  that  Breckin¬ 
ridge,  with  the  divisions  of  Gordon  and  Echols, 
advanced  against  his  left  and  centre,  and 
Rodes’  division  fell  upon  his  right.  The  dis¬ 
mounted  cavalry  broke  under  Rodes’  fire  and, 
despite  Young’s  effort  to  rally  it,  retreated 
across  the  river,  carrying  some  of  the  infantry 
with  it.  Rodes  pressed  on,  Thoburn  changed 
front  to  meet  him,  but  his  right  was  forced  back 
and  driven  across  the  stream.  The  left  of  the 
line  repulsed  two  or  three  determined  attacks 
and,  under  orders,  withdrew  across  the  river. 
The  dead  and  wounded  were  left  on  the  field. 
The  Union  loss  was  65  killed,  301  wounded  and 
56  missing.  The  Confederate  loss  was  about 
300.  Duffle,  who  marched  for  Ashby’s  Gap  with 
2,000  men  and  artillery,  camped  near  Upperville 
on  the  night  of  the  18th,  and  next  morning 
drove  some  cavalry  through  Ashby’s  Gap,  and 
with  one  brigade  crossed  the  Shenandoah  at 
Berry’s  Ferry,  where  he  was  met  by  Imboden’s 
and  McCausland’s  brigades  of  cavalry,  with  two 
guns,  and  driven  back.  Artillery-fire  was  con¬ 
tinued  by  both  sides,  and  at  5  p.m.  another 
effort  was  made  to  cross  the  river.  One  regi¬ 
ment  charged  across  and  up  to  the  Confederate 
guns,  but  was  quickly  driven  back  with  great 
loss.  At  night  Duffle  fell  back  to  Ashby’s  Gap. 
His  loss  was  56  killed  and  wounded  and  68 
missing.  The  Confederate  loss  was  not  over 
50.  Wright  remained  at  Snicker’s  Gap  on  the 
19th,  and  that  night  Early,  hearing  that  General 
Averell  was  moving  from  Martinsburg  to  Win¬ 
chester,  thus  threatening  his  rear,  retreated  to¬ 
ward  Strasburg.  Wright  advanced  to  Berry¬ 
ville  on  the  20th.  Consult  (Official  Records * 
(Vol.  XXXVII)  ;  Pond,  (The  Shenandoah 
Valley  in  1864) ;  Early,  (The  Last  Year  of  the 
War  for  Independence.* 

E.  A.  Carman. 

SNIDER  RIFLE,  The.  See  Small  Arms. 

SNIPE,  certain  limicoline  birds  of  the  fam¬ 
ily  Scolopacidce.  As  explained  in  the  article 
Sandpiper  (q.v.)  the  names  snipe  and  sandpiper 
are,  to  a  large  extent,  used  interchangeably, 
many  of  the  species,  more  properly  designated 
as  sandpipers,  having  also  one  or  more  local 
names  of  which  snipe  forms  a  part.  Besides 
the  woodcock  (q.v.),  which  is  closely  related, 
four  species  properly  known  as  snipes  occur  in 
North  America.  All  of  these,  together  with 
numerous  species  inhabiting  other  parts  of  the 
world,  have  the  bill  very  long,  much  exceeding 
the  head,  grooved  for  its  entire  length,  some¬ 
what  flexible,  flattened  and  expanded  at  the  end 
and  there  richly  provided  with  nerves  and 
sense-organs.  Because  of  these  peculiarities 
these  birds  are  enabled  to  employ  the  bill  at 
once  as  a  delicate,  sensitive  probe  for  exploring 
the  mud  deeply,  and  as  a  forceps  for  extracting 
worms  and  similar  articles  of  diet  which  they 
there  detect.  The  slit  of  the  mouth  is  almost 
totally  Confined  to  the  bill ;  the  nostrils  are 
rather  large  and  placed  very  far  back,  almost 
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above  the  eyes  and  not  directly  in  front  of  them 
as  in  most  birds.  The  typical  snipes  belong  to 
the  genus  Gallinago.  Besides  exhibiting  the 
characters  just  enumerated  in  a  high  degree  of 
development,  this  genus  has  the  toes  entirely 
without  webbing,  the  tarsi  short,  less  than  the 
middle  toe,  the  body  full  and  plump,  the  wings 
short  and  rounded,  the  tail  feathers  numerous, 
variable  in  the  different  species  and  cross- 
barred.  There  is  no  noticeable  difference  in  the 
plumage  with  season  or  sex.  About  20  species 
are  known,  the  majority  from  Eurasia  and  the 
others  scattered.  The  only  properly  North 
American  species  is  the  well-known  and  favor¬ 
ite  Wilson’s  snipe  ( Gallinago  delicata),  also 
known  as  the  snipe,  jack-snipe,  American  snipe 
and,  through  mistaken  identity,  as  the  English 
snipe.  Its  length  varies  from  10  to  11 inches, 
the  smaller  birds  being  females,  and  its  color  a 
mottled  mixture  of  various  browns,  black  and 
white,  giving  a  dark  effect  above,  white  below. 
There  are  16  tail  quills.  Like  most  species  of 
the  family,  it  breeds  northward,  from  the  ex¬ 
treme  northern  United  States  to  beyond  the 
Arctic  Circle.  Within  the  United  States  it  is 
widely  distributed,  during  the  spring  migrating 
from  March  to  May,  and  more  abundantly  in 
the  fall  from  September  to  November.  It  fre¬ 
quents  open  marshes,  both  fresh  and  salt,  and 
is  consequently  chiefly  an  inland  bird,  and  is 
plentiful  in  the  central  West.  In  its  southward 
journey  it  reaches  the  West  Indies  and  South 
America,  but  seems  less  sensitive  to  cold  than 
many  of  its  relatives;  and  individuals  sometimes 
haunt  the  vicinity  of  open  springs  during  the 
prevalence  of  severe  frosts  both  in  the  late  fall 
and  early  spring.  Unlike  the  bay  birds  the 
snipe  is  mostly  solitary  and  never  forms  large 
flocks.  Night  is  its  chief  season  of  activity, 
when  it  flies  and  migrates  and  to  a  great  extent 
feeds.  The  soft  ground  in  its  haunts  is  probed 
in  all  directions  for  worms,  insects,  larvae  and 
similar  creatures  which,  with  snails  and  slugs, 
are  consumed  in  great  quantities.  When  flushed 
it  utters  a  loud,  rather  harsh  note  and  flies 
rapidly  and  very  irregularly  for  20  or  30  yards 
before  setting  a  direct  course.  During  the 
mating  and  nesting  season  these  birds  are  much 
about  by  day  and  are  said  to  perform  remark¬ 
able  aerial  evolutions,  often  dropping  swiftly 
from  a  height  with  a  peculiar  drumming  sound 
caused  by  the  air  rushing  through  the  wings. 
The  nest  is  a  mere  depression  in  the  ground 
lined  by  a  few  grasses  or  leaves,  usually  in  the 
shelter  of  a  tussock  or  bush  in  a  bog.  The 
eggs  are  four  and  of  the  pyriform  shape  usual 
in  the  family  and  grayish-olive  tinged  with 
brown  and  blotched  with  browns. 

The  snipe  is  justly  a  favorite  game-bird  and 
presents  qualities  which  fully  test  the  skill  of 
the  sportsman.  Its  habits  and  haunts  are  so 
easily  affected  by  weather  and  other  conditions 
that  an  intimate  knowledge  of  its  peculiarities 
are  necessary  first  to  find  and  then  to  approach 
the  snipe.  On  windy,  stormy  days  these  birds 
are  extremely  wild  and  their  senses  are  so  keen 
♦that  an  unskilled  gunner  will  see  only  their 
jerky  flight  in  the  distance.  On  such  occasions 
leave  the  dog  at  home  and  approach  the  birds 
from  the  windward  side  with  a  strong-shooting 
gun.  As  they  always  rise  toward  the  wind  some 
good  shots  may  be  afforded  before  the  birds  get 
well  started.  On  warm,  murky  days  they  lie 
close  and  a  well-trained  setter  or  spaniel  is 


necessary  to  flush  them,  especially  if  they  be 
scarce.  It  is,  of  course,  necessary  to  work 
against  the  wind,  but  when  the  dog  marks,  the 
gunner  will  do  well  to  work  to  windward  in 
order  to  get  a  quartering  shot  when  the  bird 
rises.  The  erratic  flight  of  this  bird  in  starting 
is  very  disconcerting  to  a  novice  and  the  best 
plan  is  to  wait  until  it  has  steadied  before 
shooting.  As  a  table  bird  the  snipe  stands  on 
a  level  with  any. 

Of  the  genus  Macrorhamphus ,  in  which  the 
toes  are  slightly  webbed,  the  legs  more  largely 
naked  than  in  Gallinago ,  the  wings  longer  and. 
more  pointed,  and  the  summer  and  winter  plum¬ 
ages  different,  we  have  two  species,  M.  griseus, 
the  eastern  dowitcher,  and  M.  scolopaceus,  the 
western  or  long-billed  dowitcher.  The  former 
is  known  in  the  summer  plumage  as  the  red- 
breasted,  the  latter  as  the  red-bellied  snipe, 
which,  with  the  differences  in  the  bill  and  the 
generic  characters,  sufficiently  distinguishes 
them.  Their  habits  are  similar  and  their  breed¬ 
ing  habits  are  essentially  those  of  Wilson’s 
snipe.  Within  the  United  States  they  frequent 
the  sea-coasts,  flying  in  dense  but  not  large 
flocks  and  associating  with  various  sandpipers 
and  yellow-legs.  Their  most  distinctive  traits 
are  their  confiding  nature,  proficiency  as  swim¬ 
mers,  swift  flight  and  compact  flocking.  To  the 
first  and  last  of  these  is  due  their  destruction  in 
great  numbers  by  bay-bird  gunners,  with  whom 
they  are  great  favorites. 

Among  European  species  of  snipes  may  be 
mentioned  the  common  or  English  snipe  (G. 
gallinago) ,  scarcely  distinguishable  from  Wil¬ 
son’s  snipe,  except  that  it  has  only  14  tail 
feathers,  and  the  great  or  solitary  snipe  (G. 
major),  both  of  which  have  appeared  as  strag¬ 
glers  in  North  America. 

Bibliography. — Baird,  Brewer  and  Ridgway, 
(Water  Birds  of  North  America*  (Vol.  I,  Bos¬ 
ton  1884)  ;  Bonhote,  J.  L.,  <Birds  of  Britain) 
(London  1907)  ;  Elliot,  ( North  American  Shore 
Birds*  (New  York  1895)  ;  Leffingwell,  Shoot¬ 
ing  on  Upland  Marsh  and  Stream)  (New  York 
1887)  ;  Rich,  W.  H.,  leathered  Game  of  the 
Northeast  (New  York  1907)  ;  Sanford,  (Water 
Fowl  Family>  (New  York  1903). 

SNIPE-EEL,  a  small,  slender,  scaleless, 
translucent  fish'  of  the  deep  seas,  with  jaws 
prolonged  into  a  slender  bill,  like  a  snipe’s,  the 
upper  mandible  somewhat  recurved.  There  are 
many  species,  which  form  the  family  Nemich- 
thidce,  closely  related  to  typical  eels,  but  little  is 
known  of  their  habits. 

SNIPE-FISH,  a  small  fish  ( Centriscus 
scolopax)  of  the  Mediterranean  and  neighbor¬ 
ing  waters,  whose  snout  is  prolonged  into  a 
tube  suggesting  a  snipe’s  bill. 

SNOQUALMIE  RIVER  in  King  County, 
Washington,  drains  a  part  of  the  west  slope  of 
Cascade  Mountains  east  of  Seattle  and  empties 
into  Puget  Sound.  The  falls,  with  sheer  drop 
of  300  feet,  are  25  miles  east  of  Seattle,  and 
are  a  resort  famous  for  beauty  of  scenery. 
The  water  is  largely  utilized  for  power  which 
furnishes  electricity  for  Tacoma  and  Seattle. 
The  estimated  water  power  of  the  stream  is 
100,000  horse  power. 

SNORING,  the  act  of  breathing  with  a 
peculiar  rough  noise  in  sleep.  This  noisy  mode 
of  respiration  is  produced  by  deep  inspirations 
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and  expirations  through  the  nose  and  open 
mouth,  the  noise  being  caused  by  the  vibrations 
of  the  soft  palate  and  uvula.  The  remedy  is 
to  tie  a  bandage  under  the  jaw  and  over  the 
head,  so  as  to  keep  the  mouth  closed.  An 
examination  should  be  made  of  the  nasal  pas¬ 
sages,  which  with  snorers  are  usually  clogged. 

SNORRI  STURLASON,  snor're  stoor'la- 
son,  Icelandic  poet  and  historian:  b.  Hvamn, 
1178;  d.  22  Sept.  1241.  Tracing  his  descent 
from  the  kings  of  Norway,  he  early  turned  his 
attention  to  the  history  of  their  doings,  and 
made  a  collection  of  sagas  entitled  the  Heims- 
kringla,  or  the  Ring  of  the  World,  in  which 
are  interspersed  songs  from  prehistoric  times 
and  also  a  number  of  poems  by  the  skalds  of 
the  kings,  whose  lives  are  told  by  Snorri.  It 
contains  a  record  of  the  Norwegian  kings  from 
the  earliest  time  to  the  death  of  Magnus 
Erlingsson  (1177),  and  was  first  printed  in  1697. 
It  has  been  translated  into  several  languages. 
Snorri  became  chief  judge  of  Iceland,  but  his 
ambitious  and  intriguing  character  led  to  his 
assassination. 

SNOUT-BEETLE,  any  weevil  of  the 
family  Curculionidce,  many  of  which  are  pests  to 
growing  plants  or  to  stored  grain,  etc.  One  of 
the  worst  in  the  United  States  is  the  imbricated 
snout-beetle  ( Epicoerus  imbricatus )  which  is 
widespread  and  attacks  garden  vegetables  and 
fruits  of  all  sorts,  sucking  their  juices. 

SNOW,  Francis  Huntington,  American 
naturalist:  b.  Fitchburg,  Mass.,  29- June  1840; 
d.  20  Sept.  1908.  He  was  graduated  from  Wil¬ 
liams  College  in  1862  and  from  Andover  Theo¬ 
logical  Seminary  in  1866,  at  which  time  he  was 
called  to  the  University  of  Kansas,  then  estab¬ 
lished,  as  professor  of  mathematics  and  natural 
history.  In  1886  Snow  Hall  of  Natural  History 
was  established  in  his  honor,  and  in  1890  he 
was  made  chancellor  of  the  university  and  pro¬ 
fessor  of  entomology.  He  was  well  known  in 
the  field  of  ornithology  and  meteorology,  but 
especially  as  the  discoverer  of  a  fungus  de¬ 
structive  to  the  chinch  bug. 

SNOW,  Lorenzo,  Mormon  apostle:  b.  Man¬ 
tua,  Ohio,  3  April  1814;  d.  Salt  Lake  City,  Utah, 
10  Oct.  1901.  He  studied  at  Oberlin  College, 
but  was  converted  to  Mormonism  through  the 
preaching  of  Joseph  Smith  in  1836,  and  be¬ 
came  a  Mormon  elder  and  missionary  of  the 
Church  of  the  Latter  Day  Saints.  In  1849  he 
was  proclaimed  one  of  the  Twelve  Apostles  of 
the  Mormon  faith,  and  during  the  periods  be¬ 
tween  the  migrations  of  his  people  was  identified 
with  its  attempts  at  public  education.  He  was 
the  founder  of  Brigham  City,  Utah,  whose  in¬ 
dustrial  system  he  organized  on  the  co-operative 
plan.  In  1898  he  was  elected  president  of  the 
Mormon  Church.  He  translated  the  Book  of 
Mormon  into  Italian,  and  was  the  author  of 
(The  Only  Way  to  be  Saved>  (1851);  <The 
Voice  of  Joseph*  ;  and  other  Mormon  books. 

SNOW  is  the  water  in  solution  in  the  at¬ 
mosphere  crystallized  into  geometrical  forms, 
or  congealed  by  cold  into  granules  or  irregular 
particles.  Snow  forms  usually  within  the  clouds 
at  various  heights  in  the  atmosphere,  according 
to  the  latitude,  degree  of  cold  prevailing  at  a 
given  locality,  altitude  of  clouds,  etc.  It  is 
produced  in  great  quantity  in  all  latitudes, 
though  it  rarely  reaches  the  earth  in  the  tropics 


(except  on  high  mountain  tops),  because  the 
heat  of  the  lower  air  melts  it  and  converts  it 
into  rain.  Over  the  circumpolar  region  per¬ 
petual  snow  covers  the  earth  to  the  depth  of 
many  feet,  and  on  the  highland  areas  it  accu¬ 
mulates  to  so  great  a  depth  that  the  pressure  of 
the  superincumbent  mass  above  causes  a  grad¬ 
ual  metamorphism  in  the  character  of  the  mass 
to  take  place,  by  which  it  is  converted  into 
glacial  ice.  Below  80°  of  latitude  for  each 
hemisphere  (the  general  limit  of  perpetual 
snow)  snow  occurs  in  general  in  ever  decreas- 
ing.  quantities  as  the  equator  is  approached, 
until  at  30°  it  is  rarely  seen  at  sea  level. 
Over  the  northern  portion  of  the  temperate 
zones,  and  extending  equatorward  from 
80°  to  about  45°,  snow  commonly  covers  the 
ground  continuously  during  the  winter  months, 
and  serves  a  most  useful  purpose  in  the  econ¬ 
omy  of  nature,  in  protecting  vegetation  and  the 
earth’s  surface  from  the  intense  cold  of  winter. 
Owing  to  many  causes,  both  meteorological  and 
topographical,  the  amount  of  snowfall  varies 
greatly  at  different  localities,  even  as  regards 
those  situated  upon  the  same  parallels  of  lati¬ 
tude.  Upon  the  tops  of  high  mountains, 
whether  these  be  situated  within  the  frigid, 
temperate  or  tropical  zones,  snow  falls  inter¬ 
mittently  throughout  each  year,  and  above  a 
certain  height  upon  them,  called  the  snow-line, 
remains  permanently,  covering  the  summits. 
Owing  to  local  causes,  and  to  varying  meteoro¬ 
logical  and  other  conditions,  the  snow-line  upon 
mountains  varies  considerably  in  height,  even 
as  regards  mountains  situated  upon  the  same 
parallels  of  latitude.  In  general  it  approxi¬ 
mates  1,000  feet  at  70°,  5,100  at  60°,  6,800  at 
50°,  10,200  at  40°,  13,500  at  30°,  15,000  at  20° 
and  10°,  and  16,000  or  17,000  feet  at  the 
equator. 

Two  distinct  varieties  of  snow  occur, —  the 
crystalline  and  the  granular.  The  latter  some¬ 
times  occurs  as  a  distinct  formation  by  itself, 
but  more  frequently  as  an  accretion  deposited 
by  mist,  or  by  clouds  laden  with  minute  rain¬ 
drops,  upon  the  crystalline  varieties  while  these 
are  passing  through  them  on  their  earthward 
journey.  Those  particles  wholly  of  a  crystal¬ 
line  character  are  transparent  like  glass,  vary 
in  size  from  three-quarters  to  one-fiftieth  of 
an  inch  in  greater  diameter,  and  fall  to  earth 
singly,  or  bunched  together  into  flakes,  accord¬ 
ing  as  to  whether  the  temperature  and  humidity 
are  low  or  high.  In  general  their  size  decreases 
in  a  certain  ratio, .  with  a  decrease  in  the  tem¬ 
perature  of  the  air,  and  vice  versa.  The  ma¬ 
jority  exhibit  a  tendency  to  divide  into  six,  due 
to  the  fact  that  snow  crystals  belong  to  the 
hexagonal  system  of  crystallization. 

The  majority  of  snow  crystals  assume 
forms  which,  by  virtue  of  outline  structure  or 
general  characteristics,  may  be  grouped  into 
two  principal  classes, —  the  columnar  and  the 
tabular.  'Those  comprising  the  former  class 
are  all  such  as  appear  in  the  form  of  hexa¬ 
gonal  columns,  long,  slender,  needle-shaped, 
crystals,  or  columns  tapering  at  one  end.  The 
tabular  snow-crystals  develop  upon  an  ex¬ 
tremely  thin  tabular  plane,  whether  they  pos¬ 
sess  open  or  solid  structure,  or  both  combined. 
These  two  principal  types  often  combine,  tabu¬ 
lar  crystals  forming  upon  one  or  both  ends  of 
the  columnar  crystals,  on  a  plane  perpendicular 
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to  their  main  axis,  and  so  form  compound 
crystals. 

Crystallic  growths  sometimes  take  place 
from  minute  granular  snow,  the  latter  forming 
the.  nucleii,  from  which  crystallic  additions 
project  or  ramify  in  many  planes.  During  ex¬ 
treme  cold,  or  when  snowfalls  emanate  wholly 
from  high  cirro-stratus  clouds,  minute  sub¬ 
crystalline  varieties  often  predominate,  exhibit¬ 
ing  an  imperfect  or  segmentary  semblance  to 
tabular  or  columnar  forms. 

The  various  types  of  snow  crystals  do  not 
occur  with  equal  frequency,  or  form  an  equal 
bulk  of  the  total  snowfall.  The  tabular  crys¬ 
tals,  and  especially  those  of  an  open,  branchy 
structure,  appear  the  most  frequently,  and  the 
others  in  the  following  order:  tabular  crystals 
possessing  solid  nuclei ;  granular  snow,  minute 
irregular  sub-crystalline  varieties,  solid  tabular 
hexagons,  columnar  crystals,  compound  crys¬ 
tals. 

The  columnar  crystals  vary  much  less  than 
do.  the  tabular  ones;  such  variations  as  occur 
being  chiefly  those  relating  to  their  dimensions, 
rather  than  their  structure  or  aspect.  The  com¬ 
pound  crystals  exhibit  a  much  greater  variety 
of  form  and  structure.  The  connecting  bar 
varies  greatly  in  both  length  and  thickness  in 
the  same  and  in  different  snowfalls.  The  tab¬ 
ular  crystals  attached  to  one  or  both  ends  of 
the  columnar  bar  also  vary  greatly  at  different 
times,  both  as  regards  size,  outline  and  struc¬ 
ture,  and  these  variations  often  apply  to  the 
tabular  crystals  attached  to  the  same  bar.  Com¬ 
monly,  whenever  the  connecting  bar  is  ex¬ 
tremely  short,  one  of  the  tabular  crystals  at¬ 
tached  to  its  ends  will  greatly  exceed  the  other 
in  size,  and  as  a  result  the  compound  crystal 
(resembling  a  cuff-button  in  shape)  is  practi¬ 
cally  converted,  for  purposes  of  descent,  into 
a  tiny  parachute,  the  minor  tabular  crystal  as¬ 
suming  the  role  of  parachutist;  and  in  this 
order  the  crystals  fall  through  the  air  and  alight 
upon  the  earth. 

The  most  important  division  into  which 
snow-crystals  are  divided  is  the  tabular  class, 
and  those  grouped  under  this  head  occur  the 
most  frequently,  exhibit  the  greatest  beauty 
and  diversity  of  form,  and  form  by  far  the 
larger  part  of  the  total  snowfall.  The  varia¬ 
tions  of  outline,  structure,  internal  ornamenta¬ 
tion,  etc.,  of  the  individual  crystals  of  this 
class,  both  in  the  same  and  in  different  snow¬ 
falls,  are  all  but  infinite.  No  written  descrip¬ 
tion  can  adequately  portray  the  wondrous 
beauty,  complexity  and  perfect  symmetry  of 
many  of  them;  it  far  transcends  that  of  the 
crystals  of  any  other  mineral  species.  They 
occur  in  three  principal  subdivisions,  and  the 
frequency  of  the  occurrence  of  each  is  in  the 
following  order: 

( 1 )  Those  of  a  wholly  open  structure 
(branchy)  ;  (2)  those  possessing  nuclei  of  a 
close  structure  surrounded  by  growths  of  an 
open  nature;  (3)  those  whose  structure  is 
wholly  close  (solid).  Owing  to  various  un¬ 
favorable  conditions,  as  violent  winds  and  the 
collisions  and  fractures  due  to  these,  develop¬ 
ment  proceeding  while  they  are.  in  motion  (as 
in  falling)  or  while  they  are  in  close  juxta¬ 
position,  and  to  other  unknown  causes,  the 
majority  of  the  crystals  of  snow  fail  to  attain 
perfect  symmetry  in  all  their  parts.  Commonly 
the  nuclei  outline  a  minute  star,  a  hexagon,  or 


a  circle.  The  number  of  snow-storms  deposit¬ 
ing  large  numbers  of  beautiful  and  symmetrical 
crystals  at  a  given  locality,  in  the  northern  part 
of  the  United  States,  during  any  one  winter, 
does  not  usually  exceed  16,  and  may  not  exceed 
eight.  The  great  majority  of  the  more  perfect 
and  beautiful  crystals  usually  emanate  from  the 
clouds  of  the  western,  southwestern  or  north¬ 
western  segments  of  great  storms.  In  general, 
similar  types  of  crystals  occur  in  most  storms, 
within  corresponding  segments  of  each,  due  to 
some  law  of  general  distribution.  Each  cloud- 
stratum,  the  high,  the  low  and  the  interme¬ 
diate,  and  the  temperatures,  air-pressures,  etc., 
corresponding  with  each,  seem  to  favor  the  for¬ 
mation  of  a  certain  type  of  crystal;  the  low 
clouds  give  large  branching  crystals ;  the  high 
clouds,  small,  compact  ones;  the  intermediate 
clouds,  medium-sized  crystals,  in  form  a  com¬ 
posite  of  the  low  and  high  types. 

The  feature  of  chief  interest  and  importance 
concerning  the  internal  structure  of  the  crystals 
is  the  occurrence  therein  of  minute  inclusions 
of  air  and  air-tubes.  These  appear  by  trans¬ 
mitted  light  as  dark  lines  or  shadings,  etc.,  be¬ 
cause  of  the  absorption,  interference,  or  refrac¬ 
tion  of  the  rays  of  light  that  strike  or  pass 
through  them.  The  beautiful  and  usually  sym¬ 
metrical  arrangement  of  these  air-tubes  and 
compartments  impart  to  this  type  of  crystal  its 
principal  charm.  These  air-inclusions  are  of 
great  interest,  because  of  the  great  number  of 
distinct  and  varied  inclusions  that  often  appear 
within  the  same  and  within  different  individual 
crystals,  and  also  because  it  may  be  assumed 
that  they  were  not  formed  in  regular  progress¬ 
ive  order,  but  in  intermittent  order  from  the 
nuclei  outward,  while  each  new  and  distinct 
outgrowth  was  being  added  to  and  arranged 
upon  and  around  the  growing  crystals ;  and 
hence  they  outline  the  boundaries  of  each  of 
the  many  pre-existing  shapes  the  crystals  suc¬ 
cessively  assumed  in  cloudland. 

Hundreds  of  drawings  of  this  variety  of 
snow  crystal  have  been  made  by  various  ob¬ 
servers,  among  them  Dr.  Scoresby  and  James 
Glaisher  iof  England,  Prof.  S.  Squinahal 
of  Italy,  and  Mrs.  F.  E.  C'hickering  of  Port¬ 
land,  Maine.  Many  of  these  have  been  pub¬ 
lished  in  textbooks  and  other  publications. 
More  recently  the  aid  of  photography  has  been 
invoked  in  securing  and  perpetuating  the  like¬ 
nesses  of  these  beautiful  but  fleeting  forms. 
During  the  winter  of  1902-03  Dr.  Neuhauss  of 
Berlin  secured  microphotographs  of  them,  and 
about  the  same  time  Herr  Sigson  of  Russia  and 
Dr.  Nordenskiold  of  Stockholm  also  secured 
microphotographs.  Many  of  these  were  pub¬ 
lished  in  the  Meteorologische  Zeitschrift  for 
1894,  in  a  paper  issued  by  the  Geological  Soci¬ 
ety  of  Stockholm,  and  also  in  a  book  by  Dr.  G. 
Heilman,  entitled  ^chneekrystalle.*  The  pio¬ 
neer  in  this  work,  however,  seems  to  have  been 
W.  A.  Bentley  of  Jericho,  Vt.,  who  began  the 
photographing  of  them  during  the  winter  of 
1885.  By  the  spring  of  1904  the  microphoto¬ 
graphs  secured  by  him  numbered  over  1,100, 
no  two  alike.  Many  of  these  were  published  in 
a  publication  issued  by  the  United  States 
Weather  Bureau,  entitled  ( Studies  Among  the 
Snow  Crystals,  Winter  of  1902. )  These  photo¬ 
graphic  studies,  in  connection  with  the  meteor¬ 
ological  ones  made  simultaneously,  have  greatly 
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increased  our  knowledge  of  these  most  interest¬ 
ing  crystal  forms. 

The  manner  in  which  the  snow  crystals  form 
is  this:  They  crystallize  in  a  liquid  (the  air) 
of  small  density,  which  is  often  in  a  state  of 
agitation  where  the  crystals  are  forming,  and 
whose  degree  of  density,  humidity,  etc.,  is  ever 
changing;  and  usually  among  a  multitude  of 
uncongealed  or  uncrystallized  particles  of 
vapor,  called  cloud.  The  commonly  accepted 
theory  is  that  these  visible  cloud-particles  unite 
to  form  the  true  sno\v-crystals.  This  is  doubt¬ 
less  true,  in  so  far  as  the  granular  varieties 
are  concerned,  but  the  true  crystalline  varieties 
probably  form  direct  from  the  invisible  water- 
molecules  floating  in  the  air,  before  these  unite 
to  form  the  vastly  larger  cloud-particles.  It  is 
possible  that  the  cloud-particles  are  essentially 
the  dross,  residue,  or  excess  of  moisture  left 
over  during  the  process  of  crystal-building. 
A  portion,  at  least,  of  this  residue  or  excess  of 
moisture  ascends,  and  is  congealed  in  the  upper 
air,  into  the  semblance  of  minute  snow-crystals ; 
appearing  in  the  form  of  the  cirrus  cloud  above, 
and  often  around  all  storms  of  great  duration 
or  magnitude.  Many  occurrences  are  on  rec¬ 
ord  of  snowfalls  occurring  from  skies  clear  or 
nearly  free  from  visible  clouds,  and  this  lends 
additional  weight  to  this  theory.  So  very  light 
are  many  of  the  snow-crystals,  especially  while 
they  are  in  a  nuclear  or  uncompleted  state,  and 
so  strong  are  the  expanding,  uprushing  air-cur¬ 
rents  within  many  portions  of  great  storms, 
that  it  must  be  assumed  that  many  crystals  are 
wafted  upward,  perhaps  repeatedly,  and  ac¬ 
quire  growths  at  greater  altitudes  than  that 
wherein  the  nuclei  originated,  before  they  at¬ 
tain  sufficient  weight  to  fall  to  earth.  Doubt¬ 
less  the  multitudinous  changes  of  form  and 
structure  that  many  of  the  crystals  undergo 
within  the  clouds  during  growth  are  due  to 
these  many  vertical  and  horizontal  flights 
within  the  clouds  and  to  the  great  and  ever- 
changing  variety  of  meteorological  and  other 
conditions  prevailing  therein,  each  of  which  im¬ 
presses  its  especial  condition  upon  them. 

The  production  and  deposition  of  the  snow, 
occurring,  as  it  does,  over  so  large  a  portion 
of  the  earth’s  surface,  are  phenomena  of  great 
magnitude  and  importance.  Snow  not  only 
changes  the  whole  aspect  of  nature  but  it  also 
serves  many  useful  purposes.  It  conserves  the 
heat  of  the  earth  and  protects  vegetation  from 
the  intense  cold  of  winter  and  even  in  northern 
regions,  where  deep  snows  occur,  it  is  not 
considered  a  serious  impediment  to  travel  or 
commerce.  A  track  once  made,  the  compacted 
snow  affords  an  excellent  roadbed,  over  which 
heavy  loads  of  merchandize  can  be  easily  and 
quickly  transported  on  sleigbs.  But  while  in 
the  abstract  its  manifestations  are  beneficent, 
in  the  concrete,  some  of  them  are  otherwise. 
Much  damage  often  results  from  the  great 
inundations  caused  by  the  sudden  melting  of 
deep  snow  over  large  areas,  and  its  sudden  ac¬ 
cumulation  to  great  depths  often  causes  a  tem¬ 
porary  blockade  of  railroad  service  and  travel 
in  general.  A  large  fall  of  damp  snow  or  sleet 
sometimes  accumulates  so  heavily  upon  tele¬ 
graph  and  telephone  poles  and  wires  and  upon 
the  limbs  and  smaller  trees  of  the  forests,  that 
they  break  under  the  great  weight.  Snow-slides 
from  the  steep  sides  of  mountains  sometimes 
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occur  and  bury  and  destroy  whole  villages.  Al¬ 
together  the  snow  fills  a  most  important  place 
in  nature’s  plan.  Not  only  is  it  beautiful  in 
itself,  composed  of  the  most  graceful  crystal 
forms  that  occur  in  nature,  but  it  plays  an  im¬ 
portant  part  in  beautifying  earth  and  sky,  for¬ 
est  and  mountain. 

The  measurement  of  snowfall  is  often  a 
matter  of  considerable  difficulty,  on  account  of 
the  drifting  caused  by  the  winds.  Various 
types  of  gauges  are  used  to  collect  the  snow¬ 
fall  over  a  given  area  and  measure  the  amount 
of  water  formed  by  its  melting.  Hollow  tubes 
are  used  to  gather  and  weigh  fallen  snow  so 
that  the  total  amount  of  snow  over  a  given 
area  may  be  estimated.  Stakes  planted  in  the 
ground  are  also  employed  for  this  purpose. 

W.  A.  Bentley, 

Author  of  cSnow  and  Snow  Crystals? 

SNOW-BALL.  See  Guelder  Rose. 

SNOW-BERRY,  a  name  applied  to  several 
white-fruited  plants,  among  them  the  rubiaceous 
Chiococca  alba  of  tropical  America,  a  climbing 
plant  with  yellow  flowers  and  white  berries.  It 
has  medicinal  properties,  and  the  root,  known 
as  calunca-root,  was  used  as  a  diuretic.  The 
cultivated  snow-berry  ( Symphoricarpus  albus) 
is  a  small,  smooth,  much  branched  shrub  of  the 
honeysuckle  family,  common  in  North  America. 
It  has  opposite  oval  leaves,  and  inconspicuous 
rose-colored  flowers  in  racemes,  often  leafy. 
While  of  somewhat  sprawling  habit,  snow- 
berries  are  valuable  because  of  their  power  of 
increasing  rapidly  by  suckers,  and  for  their 
ornamental  white,  pulpy  berries,  borne  in  such 
abundance  as  to  bend  down  the  slender 
branches,  and  retained  far  into  the  winter. 
The  creeping  snow-berry  is  another  northern 
plant  ( Chiogenes  hispidula) ,  an  evergreen  trail¬ 
ing  shrub,  found  in  sphagnum  bogs  and  moun¬ 
tainous  evergreen  woods.  It  is  pubescent,  with 
alternate  two-ranked  ovate  leaves,  and  axillary, 
small,  white  flowers,  succeeded  by  somewhat 
dry  white  berries.  The  whole  plant  has  the 
aromatic  taste  of  sweet  birch. 

SNOW-BOUND.  ( Snow-Bound;  a  Winter 
IdyP  (1866)  was  written  by  Whittier  im¬ 
mediately  after  the  close  of  the  Civil  War.  The 
lifting  of  a  great  pressure  of  anxiety  left  him 
free  to  be  idyllic,  which  he  could  be  all  the  more 
movingly  because  of  the  recent  deaths  of  his 
mother  and  sister,  deeply-regretted  links  with 
the  past,  which  he  perpetuates.  Few  poems  unite 
with  so  much  tenderness,  so  much  accuracy. 
(Snow-Bound)  can  be  called  nothing  less  than 
the  classic  picture  and  epitome  of  rural  New 
England  during  its  golden  age.  The  sturdy, 
simple  family  shut  in  by  the  December  snow 
storm  includes  most  of  the  types  native  to 
that  region:  the  <(prompt,  decisive*  father  who 
knows  Canada  and  the  sea,  and  by  his  ad¬ 
venturous  tales  brings  half  of  New  England  to 
the  winter  fireside;  the  busy  mother,  full  of 
memories  of  her  own  girlhood,  of  legends  of 
Indian  raids,  and,  still  more  remote  and  vener¬ 
able,  of  Quaker  antiquities  as  recounted  in 
<(painful  Sewel’s  ancient  tome*;  the  uncle,  <(in- 
nocent  of  books,*  who  knows  the  lore  of 
weather  and  cloud  and  bird  and  muskrat  in  a 
way  which  points  forward  to  that  village  na¬ 
turalist  of  genius,  Thoreau ;  the  maiden  aunt, 
sweet,  devoted,  cherishing  the  “virgin  fancies 
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of  her  heart®;  the  schoolmaster,  a  young  Dart¬ 
mouth  student  who,  adaptable  and  at  ease, 
brings  into  this  plain  neighborhood  the  love  of 
learning  and  truth;  and  finally  the  guest,  the 
lovely  and  eccentric  woman  marked  by  the 
touch  of  wildness,  nearly  madness,  that  now 
and  then  flashes  from  beneath  the  surface  of 
New  England  sobriety.  These  Whittier  de¬ 
scribes,  and  their  (Occupations  during  the  week 
of  close  embargo,  with  the  fidelity  of  affection; 
while  even  above  his  truthfulness  to  outer  fact 
rises  his  truthfulness  to  the  deeper  spirit  of 
New  England,  its  homeliness,  its  stability,  its 
aspirations,  and  its  inviolable  confidence  in  high 
and  good  things.  The  style  of  the  poem  is 
limpid  and  flexible,  now  Flemish  in  its  un¬ 
adorned  detail,  and  now  radiant  with  mystical 
fervor. 

Carl  VanDoren. 

SNOW-BUNTING,  or  SNOW-FLAKE, 

a  large  bunting  ( Plectrophenax  nivalis),  com¬ 
mon  in  the  northern  regions  of  both  hemi¬ 
spheres,  and  visiting  the  United  States  and  cen¬ 
tral  Europe  in  flocks  during  the  winter.  They 
haunt  the  open,  treeless  wilds,  and  place  their 
nests  on  the  ground  or  in  the  crevice  of  a  rock 
throughout  northern  regions.  Their  long  hind 
claws  serve  to  distinguish  them  from  the  true 
buntings,  giving  them  a  certain  similarity  to  the 
larks,  which  they  also  resemble  in  running 
swiftly  and  in  never  perching  (see  Long- 
spurs).  In  winter  the  plumage  of  the  male 
is  almost  or  quite  pure  white.  The  summer 
dress  exhibits  a  tawny  brown  hue,  spotted  with 
white,  the  back  darker.  The  average  length  is 
about  seven  inches.  The  song  is  sweet,  but 
faint.  The  Laplanders  account  the  flesh  of 
these  birds  a  great  delicacy;  and  in  Greenland 
they  are  caught  and  dried  in  great  numbers. 
They  subsist  largely  on  seeds. 

SNOW-DROP,  any  one  of  the  50  or  more 
cultivated  varieties  of  the  genus  Galantlms 
( Amaryllidacece ),  the  most  common  being  the 
European  snow-drop  ( G .  nivalis),  famous  for 
its  midwinter  blooming.  They  are  small,  low 
plants,  with  bulbous  roots,  narrow  leaves  and 
nodding  white  flowers,  touched  with  green.  The 
corollas  are  somewhat  bell-shaped,  having  six 
segments,  the  three  outer  concave  and  spreading, 
and  the  others  straight  and  shorter.  Galanthus 
ei'wesii  is  one  <of  the  largest  flowered  varieties. 
Although  usually  very  early  spring  bloomers, 
giving  the  bees  their  first  supplies  of  honey, 
some  varieties  appear  in  the  autumn,  and  were, 
for  a  while,  rare  plants. 

SNOW-FLAKE,  any  one  of  the  species  of 
Leucojum,  a  genus  of  the  Amaryllidacecz,  re¬ 
sembling  the  snow-drops,  but  larger  and  having 
the  six  segments  of  the  perianth  equal.  They 
are  graceful,  nodding  flowers,  pure  white,  ex¬ 
cept  where  touched  with  green  at  the  tips  of  the 
petals,  and  are  low  and  bulbous,  with  narrow 
leaves.  L.  venum  blooms  soon  after  the  snow¬ 
drops  and  crocuses,  while  L.  cestivum,  the  sum¬ 
mer  snow-flake,  a  species  of  continental  Europe, 
blooms  still  later,  and  has  several  flowers,  on  a 
stalk.  Propagation  is  by  offsets,  and  these  are 
best  removed  when  the  leaves  are  dry. 

SNOW-GOOSE,  an  Arctic  goose  ( Chen 
hyberboreus) .  See  Geese. 


SNOW  LEOPARD,  or  OUNCE,  a  large 
cat  ( Felis  uncia)  of  the  high  mountains  and 
plateaus  of  central  Asia,  where  it  is  often  found 
in  snowy  forests  near  the  limit  of  timber 
growth,  and  rarely  descends  below  9,000  feet. 
It  feeds  on  wild  and  domestic  sheep,  goats  and 
dogs,  but  is  not  feared  by  the  men  of  the  re¬ 
gion.  Mivart  points  out  its  special  interest  as  a 
large  feline  animal  adapted  to  live  in  a  cold 
climate,  and  says :  ((It  is  clothed  in  a  dense 
long  fur,  which  even  forms  a  short  mane.  It  is 
four  to  four  and  one-half  feet  long,  without 
the  tail,  which  measures  a  yard.  The  fur  is  of 
a  pale  yellowish  gray,  with  small  irregular 
dark  spots  on  the  head,  cheeks,  back  of  neck 
and  limbs,  and  with  dark  rings  on  the  back  and 
sides.  It  is  whitish  beneath,  with  some  large 
dark  spots  about  the  middle  of  the  abdomen. 
The  long  bushy  tail  is  surrounded  by  incom¬ 
plete  black  bands.®  Its  fur  is  one  of  the  most 
handsome  and  valuable  /yielded  by  the  cat 
tribe. 

SNOW  LINE,  that  line  above  which  there 
is  perpetual  snow.  In  equatorial  regions  it 
usually  lies  at  a  great  elevation,  but  in  polar 
regions  it  is  very  near  sea-level.  Glaciers  form 
in  most  regions  above  snow  line.  See  Glaciers. 

SNOW-OWL,  a  large  owl  ( Nyctea  nyctea), 
a  native  of  the  north  of  Europe,  Asia  and 
America.  In  old  birds  the  plumage  is  occa¬ 
sionally  pure  white,  but  in  younger  and  most 
adult  birds  each  feather  is  tipped  with  dark 
brown  or  black.  The  length  of  the  adult  male  is 
about  20  inches,  that  <of  the  female  four  or  five 
inches  more.  This  is  one  of  the  largest  of  the 
owls,  and  is  at  once  distinguishable  from  the 
great  horned  owl,  the  only  other  species  of 
equal  size  which  occurs  commonly  in  the  United 
States,  by  the  absence  of  ear- tufts.  It  breeds 
altogether  north  of  the  United  States,  and  while 
it  is  quite  capable  of  enduring  the  Gold  of  Arctic 
winters,  a  larger  or  smaller  number  migrate 
southward,  but  most  irregularly,  every  winter. 
During  some  winters  it  is  very  rare,  and  some¬ 
times  very  common  in  the  Middle  States,  and 
it  may  straggle  quite  to  the  Gulf  Coast.  The 
five  to  eight  large  white  elliptical  eggs  are  laid 
in  a  nest  built  on  the  ground  in  a  rocky  spot. 
This  is  one  of  the  most  diurnal  of  the  owls 
and  frequently  hunts  by  day,  its  prey  being 
hares,  grouse,  ptarmigan  and  similar  mammals 
and  birds,  as  well  as  rats  and  mice.  See 
Owl. 

SNOW  PLOW,  a  machine  or  implement 
used  to  clear  snow  from  roads,  tracks  and  path¬ 
ways.  The  simplest  form  for  common  high¬ 
ways  consists  of  boards  framed  together  so  as 
to  form  a  sharp  angle,  like  the  letter  A  in  front 
and  spreading  out  behind  to  a  greater  or  less 
width.  Being  drawn  along  with  the  apex  in 
front,  the  snow  is  thrown  off  the  boards  to  the 
side  of  the  road  or  path,  and  thus  a  free  pas¬ 
sage  is  opened  for  traffic.  The  snow  plow  in 
common  use  on  urban  street  railways  consists, 
roughly,  of  a  heavy  car  on  high  trucks ;  under¬ 
neath  the  floor  of  the  car  and  before  or  behind 
each  pair  of  wheels  are  huge  rotary  brushes,  of 
cane,  wood-fibre,  or  some  stiff  material.  These 
brushes  are  set  obliquely  across  the  track,  at 
right  angles  to  each  other,  and  are  about  two 
feet  or  a  yard  in  diameter.  When  the  car  is  in 
motion  power  is  supplied  (from  the  same  source 
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as  the  motive  power),  and  the  brushes  rotating 
swiftly  sweep  the  track  clear  of  the  snow, 
which  is  thrown  to  either  side.  This  is  further 
removed  by  means  of  side  drags,  or  boards 
obliquely  attached  to  the  car  and  set  edge  up, 
on  either  side,  the  point  of  the  angle  which  they 
make  with  the  body  of  the  car  being  directed 
to  the  front.  Snow  plows  are  in  common  use 
on  the  Western  and  Northern  railroads  in  the 
United  States  and  Canada.  They  are  of  many 
different  patterns,  the  machinery  for  such  pur¬ 
pose  being  improved  and  revised  every  year. 
They  are  constructed  more  or  less  on  the  same 
principle,  which  comprises  pairs  of  rotary  blades 
obliquely  set  in  a  drum  casing  open  at  the  front 
end,  and  driven  by  horizontal  shafts,  the  other 
ends  of  which  are  connected  with  machinery  in 
the  body  of  the  car,  from  which  the  driving 
power  is  supplied.  Such  an  engine  is  coupled 
to  the  locomotive,  from  which  it  draws  the 
steam  necessary  for  the  operation  of  the  plow 
through  connecting  pipes.  Another  locomotive 
is  hitched  behind  to  supply  the  moving  power, 
then  comes  the  train  of  cars,  and,  in  many 
cases,  behind  these  another  locomotive  to  help 
in  the  pushing.  By  means  of  such  contrivances 
the  railroads  have  been  enabled  to  operate 
through  severe  snowstorms,  cutting  through 
drifts  which  completely  bury  their  tracks  and 
which  before  the  invention  of  the  snow  plow 
necessitated  complete  suspension  of  traffic. 
Snow  plows  are  now  in  use  on  practically  all 
railways  in  cold  climates. 

SNOWBIRD,  a  North  American  finch  of 
the  genus  Junco,  in  which  the  plumage  is  not 
streaked,  and  the  two  marginal  feathers  of  the 
tail  are  white.  They  are  northern  birds,  the 
eastern  ones  breeding  south  of  the  Great  Lakes 
only  on  the  tops  of  mountains,  and  the  several 
western  species  inhabiting  Canada  or  the  peaks 
of  the  Rocky  and  Pacific  Coast  mountains, 
making  their  nests  on  the  ground.  They  ap¬ 
pear  in  the  middle  districts  about  the  time  of 
the  first  snowfall,  and  remain  as  familiar  winter 
residents.  The  common  Junco  hyemalis  of  the 
United  States,  east  of  the  Missouri,  is  six  and 
one-quarter  inches  long;  grayish  or  dark  ashy 
black  all  over  the  head,  neck  and  upper  parts, 
with  the  breast,  belly  and  under  tail  coverts, 
and  the  first  and  second  external  tail  feathers 
white.  Western  species,  such  as  the  Oregon 
snowbird,  exhibit  a  greater  or  less  amount  of 
chestnut  tints  in  the  plumage.  They  utter  sharp 
chirping  notes  in  winter,  but  sing  prettily  dur¬ 
ing  the  breeding  season.  The  name  is  also 
applied  to  the  brambling  and  fieldfare  or  any 
small  bird  seen  during  snowfalls. 

SNOWDEN,  Ethel,  English  non-militant 
woman  suffrage  leader :  b.  19th  century.  She 
was  married  to  Philip  Snowden  (q.v.)  in  1905, 
and  became  known  as  one  of  the  more  con¬ 
servative  leaders  in  the  movement  for  woman 
suffrage.  She  attended  the  Woman’s  Peace 
Conference  at  San  Francisco  in  1915. 

SNOWDEN,  James  Ross,  American  nu¬ 
mismatist  and  government  official :  b.  Chester, 
Pa.,  1810;  d.  Hulmeville,  Pa.,  21  March  1878. 
He  was  educated  at  Dickinson  College,  studied 
law  and  engaged  in  practice  at  Franklin,  Pa. 
He  was  speaker  of  the  State  legislature  in 
1842-44;  State  treasurer  in  1845-47;  treasurer 
of  the  United  States  mint  in  1847-50,  and  its 


director  in  1853-61.  He  wrote  extensively  on 
numismatics  and  besides  many  official  reports 
and  addresses  was  author  of  <  Descriptions  of 
Coin  in  the  United  States  Mint)  (1860)  ;  (The 
Mint  at  Philadelphia)  (1861)  ;  (The  Coins  of 
the  Bible  and  Its  Money  Terms)  (1864),  etc. 

SNOWDEN,  Philip,  English  Socialist  and 
labor  leader:  b.  Kneighley,  Yorkshire,  1864. 
He  was  employed  in  the  Civil  Service  in  1886- 
93,  afterward  engaging  in  journalism  and  lec¬ 
turing.  He  was  elected  to  the  House  of 
Commons  in  1906.  He  was  chairman  of  the 
Independent  Labor  Party  in  1903-06;  was  a 
member  of  the  Royal  Commissions  on  Canals 
and  Waterways  and  on  the  Civil  Service;  and 
a  member  of  the  Central  Control  Board 
(liquor  traffic).  Author  of  Socialism  and 
Syndicalism*  (1915). 

SNOWDON,  sno'don,  Wales,  a  mountain- 
range  in  the  northern  county  of  Carnarvon¬ 
shire,  extending  from  the  neighborhood  of  Car¬ 
digan  Bay  to  that  of  Conway.  It  is  crowned  by 
five  ridges,  of  which  Moel-y-Wyddfa  is  the 
highest  point  in  Wales  (3,560  feet).  The  range 
is  steep  on  the  west,  but  more  gradual  on  the 
east.  It  is  penetrated  by  many  valleys  and 
streams,  the  most  important  of  which  are  the 
Cwmglas  and  Cwm-y-Llan.  There  are  some 
beautiful  lakes,  which  attract  many  visitors. 
Bettws-y-Cold  is  one  of  the  centres  of  resort. 
An  electric  railway  to  the  summit  of  Snowdon 
was  completed  in  1897. 

SNOWSHOE,  a  framework  loosely  at¬ 
tached  to  the  shoe  or  moccasin  for  giving  sup¬ 
port  to  the  wearer  in  walking  over  soft  snow, 
much  used  by  the  Northern  Indians,  the  Cana¬ 
dians,  Laplanders  and  other  residents  of  coun¬ 
tries  where  snow  remains  for  long  periods.  It 
consists  of  a  frame  of  bent  wood,  interlaced 
with  a  network  of  hide  or  sinews  cut  into 
strips.  The  portion  where  the  ball  of  the  foot 
would  rest  is  more  closely  woven  than  the  rest, 
and  is  strengthened  by  a  piece  of  light,  tough 
wood  strapped  across  from  side  to  side.  The 
shape  of  the  snowshoe  is  elliptical,  being 
rounded  in  the  front  and  drawn  out  to  a  long 
blunt  neck  at  the  back.  Its  size  is  usually  three 
feet  or  more  in  length  and  a  foot  to  a  foot  and 
a  half  in  width.  This  large,  flat  surface  fur¬ 
nishes  a  larger  plane  of  resistance  to  the  soft 
snow  and  by  distributing  the  weight  of  the 
wearer  over  a  larger  surface  than  the  foot  does, 
does  not  break  the  brittle  crust  on  the  top  of 
snow,  .  which  makes  progress  without  snow- 
shoes  impossible..  In  use,  the  wearer  may  well 
encase  his  feet  in  moccasins  and  further  pro¬ 
tect  them  by  wrappings  or  many  pairs  of  stock¬ 
ings.  This  is  necessary  to  prevent  the  foot  from 
being  chafed  by  the  strap,  into  which  the  toe 
is  passed.  This  strap  is  in  the  middle  of  the 
snowshoe,  over  the  strap  of  wood,  near  the 
front;  the  heel  of  the  foot  is  not  attached  to 
the  snowshoe  at  all.  When  the  heel  is  raised 
in  walking,  the  snowshoe  is  not  lifted,  but  re¬ 
mains  flat  on  the  ground,  then,  as  the  foot  is 
lifted  the  toe  elevates  the  forward  Dart  of  the 
snowshoes  and  it  is  dragged  along  on  the  snow 
as  the  leg  advances.  Experts  can  walk  on  snow- 
shoes  with  great  rapidity,  but  there  is  a  swing¬ 
ing  outward  motion  that  must  be  acquired 
before  the  novice  can  hope  to  make  the  shoes 
serviceable.  When  there  is  a  light  crust  on  the 
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snow  snowshoes  allow  the  hunter  to  '  overtake 
deer,  moose  and  other  hoofed  animals,  whose 
pointed  feet  piercing  the  crust  sink  through  the 
•  snow  and  make  rapid  flight  impossible.  In 
Canada  races  on  snowshoes  have  become  a 
regular  feature  of  the  winter  sports,  and 
records  show  100  yards  covered  in  10  seconds ; 
one  mile  in  from  four  and  a  quarter  to  five 
minutes;  five  miles  in  from  31  to  33  minutes. 
Snowshoes  are  frequently  highly  ornamented 
and  among  some  of  the  Indians  serve  as  love 
tokens.  See  Ski.  Consult  for  records  the  re¬ 
ports  of  (The  Montreal  Snowshoe  Club.* 

SNUFF,  a  powder  manufactured  from  to¬ 
bacco  and  used  for  chewing  and  for  inhaling 
through  the  nose.  For  the  manufacture  of  the 
finest  grades  of  snuff  only  the  choicest  por¬ 
tions  of  fine  leaf  are  used,  but  for  the  ordinary 
commercial  brands  the  thick,  stemmy  portions, 
the  mid-rib  and  scrap  tobacco  are  employed. 
The  making  of  snuff  is  one  of  the  most  intri¬ 
cate  processes  for  which  the  tobacco  leaf  is 
used.  The  peculiar  aroma  and  fragrance  in 
snuff  are  obtained  by  a  species  of  fermentation 
induced  in  the  leaf  by  packing  it,  moist,  in 
large  quantities  and  subjecting  the  mass  to  a 
high  temperature.  Snuff  is  either  moist  or  dry, 
the  details  in  manufacture  differing  only  in  re¬ 
gard  to  the  amount  of  moistening  undergone. 
The  moist  snuffs  are  known  as  rappees,  and  the 
dry  under  various  names,  the  varieties  known 
as  Irish,  Scotch  and  sweet  snuff  being  common. 
The  manufacture  of  French  rappee  has  been 
brought  to  a  high  degree  of  excellence  by  the 
French  government  which  owns  large  factories. 
The  tobacco  is  subjected  to  two  processes  of 
fermentation,  whereby  aroma  and  strength  are 
acquired,  and  the  nicotine  and  organic  acids  re¬ 
moved.  The  leaves  and  stalks,  moistened  with 
salt  water  (to  prevent  putrefaction),  are  pressed 
into  cakes  and  sliced  and  left  in  open  chambers 
for  five  or  six  months  to  ferment  and  develop 
aroma,  the  temperature  at  times  reaching  140° 
F.  After  that  time  the  tobacco  is  ground  in 
mills  out  of  contact  with  air,  in  order  to  pre¬ 
serve  the  aron^a,  and  the  powder,  rape  sec,  is 
after  damping  conducted  to  closed  wooden 
chambers  to  undergo  during  10  months  the  sec¬ 
ond  fermentation,  which  imparts  strength  to  the 
snuff.  During  this  fermentation  the  temperature 
is  kept  at  from  120°  to  130°  F.  and  the  snuff  is 
frequently  repacked,  to  ensure  uniformity. 
Finally  the  snuff  is  gathered  from  the  ferment¬ 
ing  rooms  into  one  large  chamber,  where  it 
matures  for  one  month ;  it  is  then  ready  for 
stamping  into  casks.  The  machinery  used  in 
the  French  factory  is  almost  wholly  automatic. 
Snuff  is  very  commonly  adulterated  in  order  to 
increase  its  bulk  or  pungency.  During  its  man¬ 
ufacture  various  flavoring  sauces  and  waters 
are  used  for  dampening  both  the  leaves  and  the 
rape  sec,  and  in  this  way  the  flavor  of  the 
finished  snuff  is  effected.  The  processes  of 
manufacture  occupy  about  18  to  20  months,  and 
in  this  time,  by  the  repeated  fermentations, 
about  two-thirds  of  the  nicotine  is  destroyed, 
the  acids  (malic  and  citric)  are  destroyed  and 
the  acetic  acids  and  bases  evolved  leave  free 
ammonia  in  the  snuff.  This,  with  the  slightly 
free  nicotine  and  the  aromatic  pungents,  are  de¬ 
sired  qualities.  The  Scotch  and  other  dry  snuffs 
are  commonly  slightly  adulterated  with  quick¬ 
lime,  which  gives  the  biting,  desiccating  effect 


for  which  they  are  peculiar.  Snuffs  are  scented 
with  musk,  essences  of  bergamot,  lavender,  attar 
of  roses,  tonquinbeans,  cloves,  orange  flowers, 
jasmines,  etc. 

The  practice  of  snuff-taking  was  introduced 
into  Europe  from  America  during  the  16th  cen¬ 
tury,  and  during  this  and  the  following  century 
became  very  general  throughout  the  Continent 
and  in  England.  Its  use  in  England  greatly  in¬ 
creased  under  the  reign  of  William  and  Anne, 
and  in  France  under  the  various  Louis.  The 
practice,  although  almost  entirely  abandoned  by 
the  upper  classes  to-day,  is  more  widely  prev¬ 
alent  than  is  commonly  thought.  The  consump¬ 
tion  of  the  drug  in  the  British  Isles  is  said  to 
amount  to  more  than  900  tons  annually.  In  the 
United  States,  where  the  consumption  is  about 
9,500  tons  a  year,  the  chief  users  are  foreign- 
born.  The  snuff  used  in  this  country  is  all  of 
domestic  manufacture,  the  small  amount  of 
French  snuff  imported  not  being  worth  con¬ 
sidering. 

The  habit  of  taking  snuff  is  said  to  be  one 
of  the  pleasantest  ways  of  using  tobacco.  The 
snuff,  pinched  up  between  the  thumb  and  fore¬ 
finger,  is  drawn  into  the  nostrils  by  sharp,  deep 
inhalations.  In  a  few  moments  it  produces  a 
ticklish  sensation,  which  frequently  causes 
sneezing,  and  is  highly  gratifying  to  the  user. 
The  habit  of  ((dipping  snuff, >?  at  one  time  com¬ 
mon  among  the  poorer  classes  in  the  south 
Atlantic  portions  of  the  United  States,  consisted 
in  holding  in  the  mouth  the  well-chewed  end  of 
a  dry  twig,  which  had  been  dipped  into 
powdered  snuff.  The  habit  is  still  prevalent  in 
some  sections. 

Snuff-boxes,  for  retaining  small  quantities  of 
the  powder  about  the  person,  are  of  great  vari¬ 
ety  of  shape  and  material.  When  snuff-taking 
was  one  of  the  habits  of  society  these  boxes 
were  often  of  much  value  and  beauty  of  work¬ 
manship.  Gold,  silver  and  precious  stones  were 
employed  in  their  manufacture  and  some  of  the 
boxes  of  crowned  heads  and  of  the  popes  are 
famous  for  their  workmanship.  The  ordinary 
boxes  used  by  the  snuff-takers  to-day  are  of 
horn,  papier-mache  or  lacquered  wood  and  are 
made  largely  in  France  and  Germany. 

SNYDERS,  sni'ders,  Franz,  Flemish 
painter :  b.  Antwerp,  1579 ;  d.  there,  19  Aug. 
1657.  He  studied  under  Brueghel,  the  younger, 
and  Hendrick  van  Balen.  In  1602  he  was  elected 
master  of  the  Guild  of  Saint  Luke.  In  his  early 
life  he  painted  fruit  and  flowers.  Rubens  en¬ 
gaged  him  to  paint  still-life  accessories  in  his 
pictures,  and  in  turn  Rubens  often  painted  the 
figures  for  Snyders’  canvases.  His  pictures  are 
found  in  all  the  great  galleries  of  Europe.  His 
masterpiece,  (Two  Lions  Pursuing  a  Roebuck,* 
is  on  exhibition  at  Munich. 

SOANE,  son,  Sir  John,  English  architect: 
b.  Whitchurch,  near  Reading,  10  Sept.  1753 ;  d. 
London,  20  Jan.  1837.  He  was  a  mason’s  son, 
and  was  for  a  time  an  errand  boy,  but  having 
gained  some  architectural  knowledge,  won  first 
the  silver  medal  (1772)  and  afterward  the  gold 
medal  (1776)  of  the  Royal  Academy,  the  latter 
for  a  design  of  a  triumphal  arch.  In  1788  he 
was  appointed  architect  to  the  Bank  of  England, 
and  in  1791  clerk  of  works  to  Saint  James’  Pal¬ 
ace,  the  Parliament  Houses  and  other  public 
buildings.  He  was  elected  A.R.A.  in  1795  and 
R.A.  in  1802  and  became  professor  of  archi- 
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tecture  to  the  Royal  Academy  in  1806.  He  was 
knighted  in  1831  and  at  his  death  bequeathed 
his  collection  of  works  of  art  and  $130,000  to 
the  nation.  The  Soane  Museum  thus  formed  is 
housed  at  13  Lincoln’s  Inn  Fields,  London,  and 
contains  antique  sculptures,  bronzes,  gems, 
models  of  ancient  buildings,  a  collection  of 
pictures,  etc.  Consult  ( Memoir }  by  Britton 
(1834).  He  published  plans  of  (Public  and 
Private  Buildings >  (1828). 

SOANE  MUSEUM,  The.  See  Soane,  Sir 
John. 


SOAP,  a  chemical  combination  of  fats  and 
alkali,  used  as  a  detergent.  The  cleansing  prop¬ 
erties  of  these  compounds  have  been  known  for 
a  very  long  time ;  the  manufacture  of  soap  upon 
a  large  scale  dates  only  from  about  1823,  in 
which  year  Chevreul  published  his  famous  re¬ 
searches  upon  the  animal  fats.  The  natural  fats 
—  palmitin,  stearin,  olein,  etc. —  are  acid  ethers 
of  glycerine.  Glycerine  is  an  alcohol  containing 
three  atoms  of  replaceable  hydrogen,  its  formula 

1S  Ct  |  Os ;  in  the  fats  these  three  hydrogen 

atoms  are  replaced  by  the  radicles  of  various 
acids,  chiefly  of  palmitic,  stearic,  margaric  and 
oleic  acid,  and  thus  are  obtained  the  glycerides 
of  these  fatty  acids,  or,  as  they  are  commonly 
called,  the  fats  palmitin, 


CsH5 

(  CisHsiO  )  3 


margarm, 
CsH5 

( C18H33O )  3 


|  Os;  stearin,  )  0>; 

J-  03;  and  olein, 


C3H5 

(  C17H33O  )  3 

j-  Os.  If  these  fats  be  heated  with 

caustic  alkalis  they  are  decomposed,  a  union 
taking  place  between  the  particular  acid,  the 
radicle  of  which  exists  in  the  fat;>  and  the  alkali 
while  glycerine  is  at  the  same  time  produced; 
thus  with  stearin  and  caustic  potash  the  re¬ 
action  may  be  formulated: 

(cSw».  \  °.+3KH0=C»g‘  }  0,+3^-g  \  O. 

Glycerin,  Potassium  Stearate, 


The  salt  of  the  fatty  acid  so  produced  (in  this 
instance  potassium  stearate)  is  called  a  soap. 
Soaps,  therefore,  may  generally  be  defined  as  the 
metallic  salts  of  the  higher  fatty  acids,  and  the 
process  whereby  these  salts  are  produced  from 
the  natural  fats  is  called  saponification.  Al¬ 
though  this  includes  under  the  name  soap  all 
the  metallic  salts  of  the  higher  fatty  acids,  yet 
in  common  usage  the  name  is  limited^ to  the 
sodium  and  potassium  salts  of  these  acids. 

Soaps  are  also  produced  by  treating  certain 
oils  with  caustic  alkalis;  these  oils  are  of  the 
class  known  as  fixed  oils,  so-called  because  they 
cannot  be  distilled  without  decomposing.  Oils 
which  may  be  distilled,  as  the  essential  oils  and 
mineral  oils,  are  not  available  for  soap-making. 

The  essential  parts  of  a  soap  then  are  (1) 
the  alkaline  metal  and  (2)  the  fatty  acid  which 
it  contains ;  upon  these  two  the  quality  of  the 
soap  depends.  Speaking  broadly,  two  kinds  of 
soap  are  made  for  the  market :  hard  soap  and 
soft  soap.  In  the  former  type,  soda  is  used  as 
the  combining  alkali ;  in  the  latter,  potash. 

Materials. —  The  oils  and  fats  in  economic 
use  for  the  manufacture  of  soap  may  be  divided 
for  discussion  into  five  groups  or  alliances : 
(1)  coconut  oil  and  palm-kernel  oil;  (2)  olive 
oil,  olive  oil  foods,  cottonseed  oil,  peanut  oil, 


sunflower  seed  oil  and  corn  oil ;  (3)  tallow, 
greases  and  palm  oil ;  (4)  castor  oil  and  lin¬ 
seed  oil ;  (5)  red  oil  and  resin.  The  oils  in  the 
first  group  saponify  very  quickly  at  ordinary  • 
temperatures  upon  the  addition  of  cold  con¬ 
centrated  caustic  soda.  During  the  action  great 
heat  is  evolved.  A  larger  yield  of  firm  soap  is 
obtained  from  these  oils  than  from  any  others. 
They  are,  however,  rarely  used  alone,  but  are 
added  to  tallow  and  cottonseed  oil,  and  this 
combination  results  in  a  superior  grade  of  soap, 
better  than  can  be  made  from  either  of  the  in¬ 
gredients  alone.  Their  glycerine  content  is 
higher  than  in  any  other  group,  amounting  to 
12  per  cent.  The  second  group  is  composed 
chiefly  of  glycerides  of  oleic  acid.  They  yield  a 
thin  soap,  very  soluble  in  water,  and  make  good 
toilet  and  textile  soaps.  The  well-known  green 
Castile  soap,  when  pure,  is  made  from  olive  oil. 
Their  glycerine  content  is  about  10  per  cent. 
The  third  group  are  glycerides  of  (principally) 
stearin  and  palmitin,  and  yieM  a  firm  soap  of 
good  body,  dissolving  slowly  in  water ;  much 
improved  by  the  addition  of  oils  from  the  first 
and  second  groups.  The  oils  of  the  fourth 
group  saponify  readily,  yielding  highly  soluble 
soaps  of  a  pale  brownish  color,  useful  in  mak¬ 
ing  transparent  sOaps.  The  acids  of  the  fifth 
group  combine  directly  with  caustic  soda.  They 
are  used  only  in  combination  with  other  groups. 

In  the  last  few  years  the  process  known  as 
hydrogenation  has  made  oils  which  had  been 
unavailable  for  soaps  a  very  important  factor  in 
the  raw  materials  market,  which  had  been  seri¬ 
ously  narrowed  by  the  demand  for  all  edible 
oils  by  the  manufacturers  of  oleomargarine  and 
((nut  butter.®  By  this  process  oleic  acid  is  con¬ 
verted  into  stearic  acid  by  passing  a  current  of 
hydrogen  gas  through  it  in  the  presence  of  re¬ 
duced  nickel,  while  at  the  temperature  of  about 
550°  F.  This  process  is  applied  chiefly  to  cheap 
fish  oils  —  which  lose  their  objectionable  odor 
during  the  treatment. 

Manufacture. —  Soap  is  made  generally  by 
one  of  three  processes:  (1)  that  in  which  the 
glycerine  of  the  fats  is  set  free  and  separated 
out;  (2)  that  in  which  the  glycerine  is  set  free, 
but  not  separated;  (3)  that  in  which  there  is  di¬ 
rect  saponification  and  no  glycerine  is  produced. 
More  than  90  per  cent  of  the  soap  produced  is 
made  by  the  first  plan,  the  by-product  glycerine 
being  very  valuable.  The  oils  and  fats  in  pre¬ 
determined  proportions  are  measured  into  the 
<(kettle,®  a  large  cylindrical  tank  which  may  be 
as  much  as  25  feet  in  diameter  and  30  feet 
deep.  This  kettle  has  an  open  steam  coil  in 
the  bottom  to  supply  the  heat.  Part  way  up 
the  side  is  an  outlet  pipe  with  a  valve  through 
which  the  crude  soap  is  drawn  into  the  crutcher 
after  the  saponification  is  complete.  At  the 
bottom  of  the  kettle  is  another  outlet  through 
which  is  drawn  the  watery  residue  after  the 
soap  has  been  separated  out.  Following  the 
charging  of  the  kettle  with  fats  a  measured  por¬ 
tion  of  a  dilute  lye  made  with  caustic  soda  is 
run  in  and  the  steam  turned  on,  and  the  con¬ 
tents  of  the  kettle  vigorously  boiled.  As  the 
soda  unites  with  the  fat  more  lye  is  added  at 
intervals,  care  being  taken  that  at  no  time  until 
the  saponification  is  almost  complete  shall  there 
be  an  excess  of  alkali.  When  the  contents  of 
the  kettle  appear  clear  and  homogeneous,  dry 
salt  is  shoveled  in.  As  soap  is  but  sparingly 
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soluble  in  brine  the  action  of  the  salt  is  to 
separate  the  mass  in  the  kettle  into  two  layers, 
the  upper  one  being  of  the  separated  soap  and 
the  lower  one  a  mixture  of  brine,  glycerine  and 
excess,  lye.  This  step  in  the  process  is  called 
<(graining®  because  of  the  granular  appearance 
of  the  soap.  The  amount  of  salt  necessary  de¬ 
pends  upon  the  kind  of  oil  and  fat  used  as  the 
raw  material,  some  fats  requiring  much  more 
than  others.  The  salt  is  added  in  small  instal¬ 
ments  until  the  separation  is  complete.  After 
standing  several  hours  the  lye  is  drawn  off 
from  the  bottom  of  the  kettle  and  clear  water 
turned  in.  If  the  soap  is  to  have  an  admixture 
of  resin,  it  is  added  at  this  stage.  A  propor¬ 
tion  of  caustic  soda  is  added  to  remove  im¬ 
purities,  and  the  boiling  is  renewed,  and  the 
soap  again  becomes  a  clear  mass.  It  is  salted 
out  a  second  time,  and  the  process  repeated,  if 
it  seems  desirable,  with  the  addition  of  lye  only. 
The  next  step  in  the  process  is  <(fitting.®  Water 
is  added  by  degrees  and  boiling  continued  until 
the  soap  gains  the  proper  appearance,  readily 
recognized  by  the  experienced  soap  boiler.  It 
is  then  allowed  to  settle,  which  if  the  batch  is 
large  may  take  four  or  five  days,  more  or  less, 
according  to  the  raw  materials  used  and  the 
season,  of  the  year.  The  batch  is  then  found 
to  be  in  four  distinct  layers:  (1)  a  crust  of 
<(fob®  or  soap  froth;  (2)  the  good  soap,  con¬ 
taining  63  or  64  per  cent  of  fatty  acids;  (3) 
the  ((nigre®  or  weak,  dark-colored  soap,  con¬ 
taining  about  33  per  cent  of  fatty  acids;  (4) 
watery  lye.  In  making  cheap  soaps  the  second 
layer  is  run  directly  into  the  soap  ((frames® — 
casings  in  which  it  stands  until  cold  and  solid. 
For  a  finer  grade  it  is  run  first  into  the 
<(crutcher,®  a  mixing  machine,  where  it  may  be 
“filled®  by  adding  sodium  carbonate,  sodium 
silicate,  sodium  borate,  naphtha  (up  to  10  per 
cent),  perfumes  and  coloring  matter.  After 
some  hours  of  crutching  it  goes  to  the  frames 
to  solidify.  Special  cooling  machines  have  re¬ 
cently  come  into  use  whereby  the  cooling  proc¬ 
ess  has  been  reduced  from  several  days  in  the 
ordinary  frames  to  two  hours,  or  even  less. 
The  device  consists  in  forcing  the  liquid  soap 
into  metal  casings  the  sides  of  which  are  con¬ 
tinually  cooled  by  the  passage  of  currents  of 
cold  water.  By  the  turning  of  a  screw  the 
casings  are  released,  and  the  blocks  of  soap 
readily  removed.  When  hard  enough  the  blocks 
are  put  through  the  “slabber,®  which  divides 
them  into  slabs  by  forcing  piano-wire  cutters 
through  the  mass.  They  are  then  cut  twice 
again,  lengthwise  and  crosswise,  into  cakes 
which  are  placed  on  racks  to  dry.  When  they 
have  dried  out  to  the  proper  hardness  they  go 
to  the  presses,  where  each  cake  receives  definite 
form  and  the  imprint  of  the  maker.  Thence 
they  go  to  the  machine  which  wraps  them 
preparatory  to  boxing  for  the  market. 

Toilet  soaps  are  usually  <(milled,®  the  process 
beginning  with  shaving  or  chipping  of  the 
blocks  of  soap  as  they  come  from  the  frames. 
These  chips  are  allowed  to  dry  hard,  perfume 
and  coloring  matter  are  added  and  they  are 
then  run  several  times  through  a  mill  of  rollers 
which  transforms  them  into  thin  flakes  while 
perfecting  the  thorough  mixing  of  the  ingre¬ 
dients  begun  in  the  crutcher.  When  the  soap 
flakes  are  entirely  homogeneous  they  go  into  a 
machine  called  the  “plodder,®  a  cylindrical  or 
conical  casing  in  which  revolves  a  longitudinal 


screw.  The  screw  forces  the  soap  forward 
under  great  pressure  and  it  is  finally  exuded 
through  a  form  plate  in  a  continuous  bar  hav¬ 
ing  the  outline  of  the  cake  in  which  it  is  eventu¬ 
ally  sold.  The  bar  is  cut  into  sections  of  the 
proper  size  and  these  receive  their  final  shape 
in  a  press. 

The  second  process  of  soap-making,  in  which 
the  glycerine  is  set  free  but  not  separated,  is 
used  in  the  manufacture  of  soft  soaps.  Large 
quantities  of  soft  soap  are  used  in  the  textile 
industry.  They  are  made  chiefly  of  linseed  oil, 
corn  oil,  whale  and  fish  oils  and  in  the  finer 
grades  of  olive  oil.  Special  white  soaps  are 
made  with  cocoanut  oil  and  some  tallow.  As 
previously  noted  the  lye  used  in  making  soft 
soap  is  made  from  caustic  potash.  The  lye  is 
added  by  degrees  as  in  making  hard  soap,  and 
the  boiling  is  done  with  a  closed  instead  of  open 
steam  coil.  The  color  of  the  finished  soap 
depends  largely  upon  the  kind  of  oil  used,  but 
to  a  considerable  extent  upon  the  care  taken  in 
the  making.  Good  soft  soap  contains  about  43 
per  cent  of  fatty  acids,  10  per  cent  of  alkali  and 
47  per  cent  of  water.  In  some  grades  a  per¬ 
centage  of  saponified  resin  is  added,  but  this  is 
highly  objectionable  in  certain  textile  soaps, 
and  the  practice  is,  therefore,  limited. 

The  third  process,  that  in  which  the  glycer¬ 
ine  is  not  formed,  is  known  also  as  the  “cold 
process.®  The  soap  is  not  boiled,  the  oils  and 
alkali  being  carefully  proportioned  to  form 
complete  neutralization.  While  this  process 
was  formerly  restricted  to  cocoanut  oil,  it  has 
proved  workable  with  other  oils  and  fats  when 
the  lye  is  made  strong.  It  is  required,  how¬ 
ever,  that  the  fats  be  absolutely  clean,  as  all  of 
the  ingredients  remain  in  the  soap.  The  caus¬ 
tic,  also,  must  be  of  the  highest  grade  of  purity. 
The  fats  and  oils  are  warmed  to  the  melting 
point  and  a  little  beyond,  and  placed  in  a 
crutcher,  the  lye,  heated  to  80°  F.,  being  run 
in  gradually  with  constant  stirring.  Replacing 
a  part  of  the  soda  lye  with  potash,  up  to  20  per 
cent,  improves  the  soap.  When  the  appearance 
of  the  soap  indicates  that  saponification  is  well 
established,  the  soap  is  run  into  the  frames  and 
left  to  stand  for  a  week,  being  covered  to  pre¬ 
vent  it  from  cooling  too  rapidly.  This  method 
is  very  popular  with  makers  of  toilet  soaps,  as 
it  is  available  for  small  batches,  and  does  not 
require  the  costly  equipment  of  the  soap-boiling 
plants. 

Specific  Properties. —  Silicated  soaps  are 
produced  by  mixing  silicate  of  sodium  (soluble 
glass)  with  ordinary  soap.  These  soaps  are 
cheaply  produced,  and  have  very  considerable 
detergent  power. 

Toilet  soaps  are  produced  by  perfuming  the 
best  ordinary  curd-soap  with  essential  oils,  or 
sometimes  by  saponifying  lard,  beef-marrow  or 
oil  of  sweet  almonds  with  caustic  soda-lye,  in. 
the  cold  and  perfuming  the  products.  They 
are  preferably  made  of  vegetable  oils  which 
lather  freely. 

Shaving  soap  is  made  of  cocoanut  oil  as  a 
base  with  some  stearic  acid  to  giye  hardness. 
Both  soda  and  potash  lyes  are  used  and  gum 
added  to  prevent  its  drying  quickly.  Glycerine 
is  a  common  ingredient  and  often  a  little  sugar. 

Castile  soap  when  pure  is  made  of  olive  oil 
and  a  soda  lye.  It  soon  becomes  very  hard, 
however,  and  to  remedy  this  cocoanut  oil  or 
linseed  oil  is  used  in  the  mixture.  The  cheaper 
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grades  of  Castile  soap  are  made  from  cotton¬ 
seed  oil. 

Light  or  floatant  soap  is  produced  by  agitat¬ 
ing  a  solution  of  soap,  to  which  a  fifth  or  sixth 
art  of  water  has  been  added,  until  the  lather 
as  risen  to  a  considerable  height, .  and  then 
transferring  it  to  a  mold,  where  it  remains 
until  the  quality  of  transparency  is  fixed. 

Transparent  soap  is  prepared  by  drying 
ordinary  soap,  dissolving  it  in  alcohol,  allowing 
the  solution  to  remain  at  rest  so  long  as  any 
impurities  are  precipitated,  decanting  off  the 
alcoholic  liquid  and  evaporating  it  until  it  is  of 
such  a  consistency  as  to  solidify  when  cooled  in 
metallic  molds.  Many  kinds  of  transparent 
soaps  are  made  by  the  cold  process,  the  trans¬ 
parency  being  accomplished  by  the  addition  of 
sugar.  Glycerine  is  often  incorporated  with 
transparent  soaps  for  emollient  effects,  while 
for  disinfecting  purposes  carbolic  acid,  coal  tar, 
eucalyptus  oil  and  other  substances  are  added. 

Mottled  soaps  are  produced  by  mixing  min¬ 
eral  coloring-matter  with  the  soap  during  a 
certain  stage  of  the  hardening. 

Medicated  soaps  contain  antiseptics,  such  as 
carbonic  acid,  creosote,  chloride  of  potash  and 
sulphur,  mixed  with  ingredients.  A  soap  for 
the  use  of  taxidermists  in  preserving  skins  is 
produced  by  the  addition  of  arsenic.  #  A  large 
industry  has  developed  in  this  country  in  scour- 
ing-soaps,  which  are  produced  by  the  addition 
of  fine  sand  or  pumice-stone  to  the  ordinary 
soap  when  in  its  plastic  state. 

Soap  powders  are  made  by  mixing  dry  sal 
soda  and  borax  with  hot  liquid  soap,  with  the 
addition  of  a  definite  proportion  of  hot  water, 
sufficient  to  provide  the  necessary  water  of 
crystallization  to  the  soda  in  its  subsequent 
change.  The  mixture  is  stirred  constantly  until 
lumps  begin  to  form,  when  it  is  piled  in  trays 
where  the  soda  completes  its  crystallization.  It 
is  then  milled  to  powder  form. 

History. —  The  use  of  soap  is  of  great  an¬ 
tiquity.  A  well-equipped  soap  factory  was 
found  by  the  excavators  of  Pompeii.  Histori¬ 
cal  records  of  Italy  and  Spain  show  that  soap 
was  in  use  in  those  countries  in  the  8th  century. 
It  was  known  in  France  in  the  12th  century 
and  in  England  in  the  late  14th  or  early  15th 
century.  In  1622  James  I  granted  a  monopoly 
to  a  soap-maker  under  which  he  was  allowed 
to  make  3,000  tons  a  year,  and  paid  $100,000  a 
year  for  the  privilege.  In  1711  a  tax  of  one 
penny  per  pound  was  laid  upon  the  soap  pro¬ 
duced  by  English  soap-makers,  and  in  1816  this 
tax  was  increased  to  three  pence  per  pound. 
In  1833  it  was  reduced  to  one  and  one-half 
pence,  and  this  tax  when  abolished  in  1853 
was  bringing  annually  into  the  British  treasury 
a  revenue  of  more  than  $5,000,000. 

Soap-making  in  America. —  In  the  Amer¬ 
ican  colonies  soap-making  was  at  first  largely 
a  household  art,  the  housewife  utilizing  the 
fats  saved  from  the  dripping-pan  to  make  soft 
soap  for  her  own  use,  and  also  even  a  sort  of 
hard  soap,  of  a  quality,  however,  that  would 
not  suit  the  housekeeper  of  to-day. 

As  early  as  1608,  on  the  second  ship  from 
England  to  the  Jamestown  colony,  came  a  num¬ 
ber  of  Germans  and  Poles,  skilled  craftsmen, 
among  whom  were  several  proficient  in  handling 
fat  and  soap-ashes.  In  1621  soap-ashes  for 
export  to  England  were  worth  from  six  to  eight 
shillings  per  hundredweight,  and  50  years  later 


the  settlements  now  included  in  Maine  and  New 
Hampshire  derived  their  chief  wealth  from 
soap-ashes  and  fat.  While  there  were  small 
soap-boiling  establishments  in  nearly  all  the 
large  towns  by  1795,  their  aggregate  product 
probably  did  not  exceed  $300,000  in  value.  The 
discovery  by  Nicolas  Leblanc  (q.v.),  about  1791, 
of  a  process  for  manufacturing  soda  on  a  large 
scale  was  utilized  some  30  years  later,  when 
chemical  manufacturers  and  soap-makers  began 
to  avail  themselves  extensively  of  the  supply  of 
soda  thus  cheaply  afforded. 

Among  the  early  establishments  of  the  soap 
trade  one  of  the  largest  was  that  of  William 
Colgate  of  New  York,  founded  in  1806.  Fancy 
soaps  were  at  this  time  unknown,  and  the  mak¬ 
ers  of  the  American  product  contented  them¬ 
selves  with  a  very  common  grade  of  soap ;  but 
so  rapid  was  the  advance  that  by  1835  they 
were  supplying  nearly  all  the  home  demands 
and  were  also  heavy  exporters,  principally  to 
England. 

About  1850  American  manufacturers  were 
employing  substantially  the  same  methods  and 
processes  that  were  used  in  England.  New 
England  was  then  the  principal  centre  of  the 
manufacture  for  the  United  States,  although 
New  York  and  Philadelphia  were  gaining  prom¬ 
inence.  At  that  time  filling  materials  were 
practically  unknown  and  ^settled®  soaps  were 
merely  run  into  the  wooden  frames  and 
crutched  for  hours,  until  rendered  thick  from 
cooling,  or  were  finished  by  boiling  down.  The 
material  was  ladled  by  hand  from  the  kettles 
into  the  frames,  or  put  into  buckets  or  tubs 
and  carried  and  emptied  into  the  frames.  The 
kettles  themselves  had  cast-iron  bottoms,  to 
which  a  wooden  curb  was  fastened  by  means 
of  cement.  The  composition  of  this  cement, 
which  was  used  to  prevent  leakage,  was  re¬ 
garded  at  that  time  as  a  great  trade  secret, 
especially  when  the  cement  was  capable  of  pre¬ 
venting  the  leakage  for  some  length  of  time. 
The  waste  lye  was  run  off  through  a  pipe 
reaching  through  the  wooden  curb  to  a  point 
near  the  bottom  of  the  kettle.  The  kettles  were 
heated  by  open  fire,  and  the  contents  were  kept 
from  burning  by  stirring  -them  with  a  long  iron 
rod  flattened  at  the  end.  The  lye  was  made  by 
leaching  wood-ashes,  since  the  use  of  caustic 
soda  had  made  very  slow  advances. 

While  processes  and  methods  were  thus, 
comparatively  speaking,  at  a  standstill  during 
the  first  four  decades  of  the  19th  century,  the 
soap  industry  nevertheless  steadily  advanced  in 
importance  and  prepared  itself  for  the  wonder¬ 
ful  development  that  immediately  followed  the 
discoveries  of  Chevreul.  That  chemist  demon¬ 
strated  the  true  principles  of  saponification,  and 
no  later  improvement,  whether  in  the  introduc¬ 
tion  of  the  steam  processes  or  in  the  discoveries 
and  uses  of  the  many  new  vegetable  and  ani¬ 
mal  oils,  has  been  of  greater  importance.  Of 
the  total  soap  produced  at  this  time  Massachu¬ 
setts  was  credited  with  over  one-quarter.  Five 
years  later  the  soap  industry  had  grown  to  great 
proportions.  The  manufacture  of  fancy  soaps 
had  already  been  begun,  and  in  1850  was  es¬ 
tablished  on  an  extensive  scale.  Shaving  soap, 
always  in  great  demand  in  those  days,  when 
beardless  faces  were  the  rule,  was  also  greatly 
improved  in  this  decade,  and  many  other  of  the 
common  toilet  necessities  of  to-day  were  either 
first  brought  out  or  developed  to  comparative 
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excellence  at  this  time.  Soon  soap-making  was 
facilitated  by  the  introduction  of  machinery  and 
now  there  are  specially  constructed  machines 
designed  and  adapted  for  almost  every  step  in 
the  different  processes  of  manufacture  where 
their  introduction  has  been  of  advantage.  At 
present  American  soaps  are  strong  competitors 
in  the  markets  of  the  world,  and  in  quality  they 
rival  the  best  of  European  production. 

The  introduction  of  sapolio  marked  a  new 
era  in  the  soap  business.  It  was  a  combination 
of  true  soap  and  scouring  substances  in  such 
proportions  as  to  increase  to  the  highest  point 
the  advantages  of  each.  The  Bath  brick  of  the 
scullery  has  gone  since  its  advent,  and  the  prin¬ 
ciple  upon  which  sapolio  was  established  is  now 
utilized  in  many  forms.  See  Fat  Tissue; 
Sapindace^e. 

Production. —  The  1919  census  of  manu¬ 
factures  shows  that  there  were  in  the  United 
States  in  that  year  348  soap-making  establish¬ 
ments,  with  a  combined  capital  of  $212,416,866 
and  employing  an  aggregate  of  20,436  hands, 
who  earned  in  the  year  a  total  of  $21,228,063  in 
wages.  The  raw  materials  used  comprised  406,- 
411,643  pounds  of  tallow;  24,956,638  gallons  of 
cocoanut  and  palm  oil;  7,483,977  gallons  of 
cottonseed  oil;  112,353,679  pounds  of  cotton¬ 
seed  roots;  119,529,661  pounds  of  resin;  80,279 
tons  of  caustic  soda,  and  92,219  tons  of  soda 
ash.  The  cost  of  these  materials  was  $238,518,- 
858.  The  output  comprised  2,308,612,000  pounds 
of  hard  soap  —  of  which  179,350,000  pounds 
were  toilet  soap  —  and  64,463,000  pounds  of 
soft  soap.  The  value  of  the  output  was  $316,- 
740,1 15.  The  increase  of  production  in  the  10 
years  since  1909  was  nearly  200  per  cent,  all  in 
the  hard-soap  product.  The  industry  is  centred 
in  New  York,  New  Jersey,  Illinois,  Massachu¬ 
setts  and  Pennsylvania,  which  five  States  make 
nearly  one-half  of  the  entire  output  of  the 
country. 

Bibliography. —  Brannt,  W.  T.,  <The  Soap 
Maker’s  Hand  Book  of  Materials,  Processes 
and  Receipts }  (Philadelphia  1912)  ;  Hurst,  G. 
H.,  (Textile  Soaps  and  Oils)  (London  1914)  ; 
Lamborn,  L.  L.,  ( Modern  Soaps,  Candles  and 
Glycerine)  (New  York  1906)  ;  Simmons,  W.  H., 
(Soap:  Its  Composition,  Manufacture  and 
Properties*  (London  1917)  ;  Wright,  C.  R.  A., 
( Animal  and  Vegetable  Fixed  Oils,  Fats,  But¬ 
ters  and  Waxes  .  .  .  and  the  Manufacture 
Therefrom  of  Candles,  Soaps,  etc.*  (London 
1903). 

SOAP-BERRY,  the  common  name  of  sev¬ 
eral  species  of  Sapindus  and  of  the  fruits, 
which  are  so  rich  in  saponin  that  they  were 
employed  for  the  same  purposes  as  alkaline 
soap,  before  the  days  of  that  article.  The 
Chinese  prefer  them  even  yet  for  cleansing  the 
hair  and  delicate  silks.  Certain  species  of 
Sapindus  yield  also  an  edible  pulp,  although  the 
seeds  are  poisonous.  One  species  ( Sapindus 
utilis)  has  been  cultivated  in  Algeria  for  its 
berries,  which  the  trees  begin  to  bear  in  from 
8  to  10  years,  and  S.  mukorossi,  another  Chinese 
species,  is  found  in  Japanese  gardens.  Our 
two  United  States  species  have  this  saponaceous 
quality  also  and  the  berries  of  S.  saponaria, 
indigenous  to  tropical  America  and  the  West 
Indies  and  even  growing  in  Florida,  are  much 
used  for  washing  linen,  although  said  to  be 
injurious  if  employed  too  frequently.  See  Soap- 
Plant. 


SOAP  BUBBLES,  originally  a  simple  ex¬ 
periment  for  pleasing  children,  produced  by 
making  water  quite  soapy  and  preferably  warm 
and  then  dipping  a  clay  smoker’s  pipe  or  a 
tube  into  the  water,  withdrawing  it  with  a 
film  of  soapy  solution  of  water  across  the 
aperture  or  bowl  of  the  pipe.  Then  by  blowing 
in  the  tube  the  bubble  is  formed  and  after  it 
attains  some  size  may  be  shaken  off  and  float 
in  the  air  as  a  spherical  balloon  if  the  interior 
air  is  warmer  than  the  outer  air.  A  little 
glycerine  in  the  soap  makes  them  much  more 
durable.  Bubbles  in  their  scientific  aspect  have 
been  studied  specially  by  Plateau,  who,  by  add¬ 
ing  glycerine  in  a  certain  proportion  to  the  soap 
solution,  obtained  remarkably  durable  films  and 
bubbles.  The  spherical  form  of  the  ordinary 
soap  bubble  is  a  direct  result  of  the  action  of 
surface  tension,  the  geometrical  condition  being 
that  with  given  volume  the  surface  must  have 
minimum  area.  Thus,  if  two  or  more  soap 
bubbles  are  joined,  which  is  an  easy  matter, 
the  joined  surfaces  are  approximately  a.  flat 
plane;  but  in  reality  the  smaller  bubble  projects 
or  curves  slightly  into  the  larger  bubble,  be¬ 
cause  the  smaller  the  bubble  curvature  the 
greater  the  tension.  One  bubble  may  be  blown 
within  a  larger  one  and  then  if  gently  shaken 
may  chop  through  so  as  to  hang  from  the 
larger  bubble  in  outer  contact.  It  has  been 
demonstrated  that  this  is  due  to  electrification. 
With  a  well-soaped  wire  and  thread  it  is  pos¬ 
sible  to  open  up  a  soap  bubble  in  the  centre 
and  to  bring  it  to  a  ring  form  (like  a  cruller) 
without  breaking.  In  making  this  delicate  ex¬ 
periment  all  dust  must  be  excluded.  Consult 
Boys,  C.  V.,  (Soap  Bubbles*  (in  (Romance  of 
Science  Series,*  London  1900). 

SOAP-PLANTS,  numerous  plants  of  va¬ 
rious  families  that  contain  a  poisonous  principle 
called  sapoin,  which  lathers  in  water,  and  is 
utilized  as  a  detergent,  both  medically  and  for 
laundry  purposes.  The  common  soap-wort  is 
the  European  Saponaria  officinalis,  often  found 
in  America  along  roadsides  and  railways,  as  a 
weed  escaped  from  gardens.  It  is  a  rankly 
growing,  smooth  and  shining  perennial,  with  the 
characteristic,  opposite  leaves,  in  this  instance 
broadly  oval,  and  five-merous  flowers  of  the 
pink  family.  The  obcordate  petals  are  long 
clawed,  with  a  scale  at  the  base  of  each  blade, 
ranging  in  hue  from  white  to  bright-rose  color, 
and  the  dense  terminal  corymbs  would  be 
handsome  were  they  not  marred  by  fading 
flowers  and  brown  seed-capsules.  The  thick 
roots  and  leaves  abound  in  saponin,  and  be¬ 
sides  its  employment  in  the  laundry,  the  plant 
was  formerly  used  as  a  cure  for  itch ;  it  also 
yields  an  alterative  drug  resembling  sarsaparilla. 
The  cow-herb  ( Vaccaria  vaccaria )  also  con¬ 
tains  saponin.  Soapbark  or  quillaia-bark  (q.v.) 
is  a  stimulant  and  irritant  drug,  the  brownish- 
white  cortex  of  Quillaia  saponaria,  a  smooth 
evergreen  tree  native  to  Chile,  where  its  inner 
bark,  reduced  to  powder,  is  a  substitute  for 
soap.  Pithecolobium  of  several  species  are 
leguminous  trees,  one  the  savonette  or  shagbark 
of  the  West  Indies,  which  yields  other  soap- 
barks,  in  demand  for  cleaning  delicate  fabrics. 
There  are  also  several  Chinese  trees,  which 
serve  the  natives  for  soap,  especially  valuable 
in  washing  silks  and  the  hair.  The  fruit  of 
Pancowa  delaryi  of  China  resembles  the  soap¬ 
berry  (q.v.),  and  the  pods  of  Gymnocladus 
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chinensis,  and  certain  species  of  Gleditschias, 
give  more  substitutes  for  soap.  The  refuse  or 
((oil  cake®  of  the  seeds  of  the  tea-oil  tree 
( Camellia  sasanqua),  after  the  oil  has  been 
expressed,  is  not  only  employed  in  washing,  but 
for  catching  fish.  When  the  seeds  or  the  oil 
cake  are  bruised  and  thrown  into  water  the 
poisonous  saponin  stupefies  the  fish,  which  rise 
to  the  surface  and  are  easily  captured. 

Amole  is  a  Mexican  name  covering  several 
plants  having  saponaceous  and  cleansing  proper¬ 
ties  and  utilized  by  the  natives  of  Mexico  and 
the  adjacent  regions  of  the  United  States. 
Agave  heteracantha  is  a  common  example.  The 
California  soap-plant,  or  soap-root  ( Chloro - 
galum-pomeridianum) ,  is  a  liliaceous  plant,  with 
wavy-edged,  linear  leaves  and  a  tall  branching 
panicle  of  many  white  flowers.  The  root  is  a 
bulb  one  to  four  inches  in  diameter,  invested 
with  dark-brown  fibres.  This  bulb  is  pounded 
up  by  the  California  aborigines,  who  throw  it 
into  pools  where  fish  have  no  means  of  escape, 
stupefying  and  capturing  them.  Hot  soap-root 
is  used  to  cleanse  and  heal  old  sores  as  well  as 
in  the  laundry.  There  are  several  other  soap- 
plants,  as  Zygadenus  fremontii  and  Leucocri- 
num  montanum  in  California,  and  Acacia  con- 
cinna,  the  soap-nut,  the  pods  of  which  are  used 
in  India  as  medicines  and  detergents,  especially 
in  hair  washing. 

SOAPSTONE.  See  Talc;  Mineral  Pro¬ 
duction  of  the  United  States. 

SOBAIPURI,  a  former  tribe  of  the  Piman 
stock  of  North  American  Indians  in  the  main 
and  tributary  valleys  of  the  Rio  San  Pedro  and 
Rio  Santa  Cruz  and  on  the  Gila  between  those 
two  streams  in  southern  Arizona.  The  Jesuit 
missions  of  Guevavi  Suamca  and  San  Xavier 
del  Bac  were  established  among  them  in  the 
latter  part  of  the  17th  and  the  early  part  of  the 
18th  centuries,  but  owing  to  the  depredations  of 
the  Apaches  they  were  forced  to  abandon  their 
rancherias  and  to  join  the  Pimas,  by  whom  they 
were  absorbed. 

SOB  AT  (sc>-bat')  RIVER,  Africa,  a  tribu¬ 
tary  of  the  White  Nile,  rising  in  southwestern 
Abyssinia,  at  an  elevation  of  about  7,000  feet, 
flowing  westward  and  joining  the  main  stream 
about  450  miles  south  of  Khartum.  It  is  a 
wide,  deep  and  rapid  stream,  bringing  down 
large  quantities  of  sediment  of  a  whitish  color, 
whence,  probably,  the  name  of  the  White  Nile. 
At  one  point  it  passes  through  a  canyon  2,000 
feet  deep,  the  adjacent  mountains  rising  nearly 
4,000  feet  above  the  waters.  At  the  confluence 
the  two  rivers  meet  each  other  from  opposite 
directions,  and  the  sluggish  current  of  the 
White  Nile  is  often  stemmed  and  forced  back 
by  that  of  the  Sobat,  forming  a  temporary  lake. 

SOBBING,  a  convulsive  heaving  of  the 
breast;  heavy  sighs  attended  with  weeping.  It 
is  essentially  a  respiratory  act,  depending  im¬ 
mediately  on  nervous  irritation,  and  caused  by 
spasmodic  movements  of  the  diaphragm  or  mid¬ 
riff,  but  ultimately  due  to  strong  emotion,  usu¬ 
ally  painful,  though  often  merely  hysterical. 
In  sighing  the  glottis  is  temporarily  closed  and 
thus  prevents  entrance  of  air  into  the  lungs. 

SOBIESKI,  sd-byes'ke.  See  John  III, 
Sobieski. 

SOCAGE,  sok'aj,  or  SOCCAGE,  a  tenure 
by  any  certain  and  determinate  service.  It  is  of 


two  sorts  —  free  socage,  where  the  services  are 
not  only  certain  but  honorable,  and  villein  soc¬ 
age,  where  the  services,  though  certain,  are  of 
an  humbler  nature.  It  has  practically  disap¬ 
peared  in  the  United  States  by  the  development 
of  State  legislation,  but  under  the  English  sys¬ 
tem  of  land  tenure  still  exists  in  some  quarters. 
It  appears  a  bad  business  arrangement  between 
landlord  and  tenant,  as  certain  service  may  be 
performed  in  lieu  of  rent,  nearly  always  an 
irksome  condition.  It  was  very  common  in 
mediaeval  England. 

SOCIAL  BRETHREN  CHURCH,  The, 

a  religious  organization  formed  in  1867  and 
comprising  churches  and  congregations  in  Illi¬ 
nois,  Arkansas  and  Missouri.  The  Confession 
of  Faith  published  in  1887  provides  for  Baptism 
and  the  Lord’s  Supper  as  in  other  Evangelical 
churches.  The  Church  has  ordained  and  li¬ 
censed  ministers  and  also  exhorters,  steward! 
and  deacons. 

SOCIAL  CENTRES.  The  term  social 
centres  is  specifically  applied  to  the  special  in¬ 
stitutions  which  have  quite  recently  developed 
in  this  country,  but  in  a  broader  sense  com¬ 
prises  also  the  wider  use  for  social  purposes  of 
existing  institutions,  such  as  the  school  and 
Church. 

The  movement  in  either  of  these  forms  rep¬ 
resents  a  new  and  important  step  in  the  institu¬ 
tional  life  of  the  United  States  and  one  of 
great  significance  for  the  future.  .  It  is  wide¬ 
spread  and  powerful  in  scope,  being  active  in 
not  only  the  greater  cities  and  the  open  coun¬ 
try,  where  the  need  for  such  is  more  specially 
apparent,  but  is  gaining  strength  in  the  towns 
and  villages.  In  general,  it  expresses  and  em¬ 
bodies  the  growth  of  neighborhood  or  com¬ 
munity  feeling  and  furnishes  a  common  focus 
for  the  activities  which  result.  The  need  for 
such  is  well-nigh  universal  and  urgent.  Already 
strictly  private  and  commercial  enterprises  and 
interests  has  sought  to  pre-empt  this  social  field 
The  function  is  too  vital  for  such  to  be  allowed. 
The  social  centre  must  be  public  and  affiliated 
with  the  deepest  and  soundest  interests  of  our 
common  social  life. 

The  need  for  such  is  apparent  when  it  is 
seen  that  American  life  presents  a  multitude  of 
social  centres  for  the  greatest  variety  of  social 
activities,  religious  sects,  fraternities,  clubs  and 
associations  of  all  kinds.  Both  the  activities 
and  the  meeting  places  are  multitudinous.  The 
variety  of  such  is  one  of  the  most  characteristic 
features  of  American  life.  But  they  tend  to 
disintegrate  the  neighborhood  and  the  com¬ 
munity  rather  than  to  draw  it  together,  and 
only  to  further  enhance  the  already  over-de¬ 
veloped  individualism  which  lies  at  the  base 
of  so  many  of  our  problems  of  social  and  civic 
life. 

This  general  condition  is,  of  course,  the  result 
of  the  eclectic  composition  of  our  people,  gath¬ 
ered  from  all  the  peoples  of  the  earth,  of  all 
religions  and  languages,  traditions  and  habit. 
Not  only  so,  but  the  expansion  and  numerical 
growth  of  our  population,  ever  spreading  into 
new  country  and  building  new  communities 
and  neighborhoods,  with  ever  coming  and  going 
people,  has  promoted  a  strong  individualism. 
The  break-up  of  neighborhoods  and  families, 
the  difficulty  of  common  feeling  and  interest, 
alike  in  the  city  and  open  country,  has  been 
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great.  The  result  has  been  an  astonishing 
variety  of  social  institutions,  which  have  often 
tended  to  further  increase,  or  at  least  to  main¬ 
tain  in  existence,  separative  forces. 

The  early  rise  and  greatly  growing  number 
and  form  of  the  fraternal  organizations  in  the 
United  States  is  one  evidence  of  such  a  condi¬ 
tion  and  the  need  for  social  linkages.  These 
have  now  attained  a  membership  of  more  than 
16,000,000  adults,  mainly  men,  thus  comprising 
a  very  large  proportion  of  our  adult  male  popu¬ 
lation.  They  include  every  variety  of  type  and 
purpose,  and.  the  more  important  of  them  are 
practically  universal.  Their  lodges  and  halls 
are  local  social  centres  of  great  importance 
and  usefulness. 

To  these  should  be  added  the  college  fra¬ 
ternities  and  the  vast  number  of  miscellaneous 
social  fraternities  and  clubs,  with  somewhat 
similar  purpose.  These  latter  do  not  maintain 
separate  quarters,  but,  therefore,  only  the  more 
increase  the  demand  for  social  centres.  All 
such,  including  the  specific  fraternal  societies, 
are  distinctly  social  in  purpose  and  exist  for 
the  benefit  that  comes  from  fraternity  in  an 
individualistic  and  separatists  society. 

From  an  early  date  the  public  school  has 
seemed  to  many  to  be  the  most  vital  embodi¬ 
ment  of  the  common  life  of  our  people.  The 
beginnings  of  the  movement  for  specific  social 
centres  has  been  closely  associated  with  its 
peculiar  nature  and  possibilities  as  such.  There 
are  some  280,000  public  school  buildings  (3,000 
additional  ones  each  year)  and  some  12,000 
high  schools.  They  are  thus  practically  uni¬ 
versal,  being  located  at  most  a  few  miles,  and 
nearly  always  not  more  than  as  many  blocks, 
from  every  American  home  in  the  land.  They 
are  the  first  public  structures  erected  in  new 
communities  and  neighborhoods,  and  are  more 
and  more  liable  to  be  the  best  building  in  the 
comrftunity.  They  are  essentially  public,  sup¬ 
ported  by  public  taxation  to  the  amount  of 
nearly  $750,000,000  per  year.  They  are  the 
daily  gathering  centre  for  nearly  20,000,000 
children  —  <(all  the  children  of  all  the  people® — 
of  from  5  to  18  years  of  age.  The  private 
school  has  had  only  a  slight  development  as 
yet  under  our  conditions.  Much  that  is  best 
in  the  common  feeling  and  interest  of  every 
American  county  or  neighborhood  is  embodied 
in  the  school  and  educational  policy.  There  are 
difficulties,  indeed,  in  the  way  of  making  the 
school  into  the  social  centre,  but  it  has  always 
been,  and  is  every  day  much  more,  serving  as 
a  social  centre.  The  tradition  of  its  wider  use 
is  strong,  for  in  the  early  days  in  the  new  com¬ 
munities  it  served  as  church,  meeting-house, 
polling-booth,  as  well  as  school  and  many  other 
social  purposes  for  which  with  the  time  special 
buildings  have  come  into  existence. 

Nor  is  the  church  without  its  claims  to  be 
considered  as  a  social  centre  in  a  way  not 
unlike  the  school.  There  are  some  15,000  Ro¬ 
man  Catholic  churches  and  nearly  175,000 
Protestant  churches  and  meeting-houses.  Like 
the  school,  the  church  is  universal.  Its  tradi¬ 
tion  as  a  social  centre  is  longer  historically  and 
it  has  advantages  over  the  former  of  being  an 
adult  association  and  centre  and  in  appealing  to 
wider  range  of  life-interest.  The  development 
of  the  Sunday  school  and  of  week-day  meet¬ 
ings  has  also  greatly  extended  its  capacity  and 
social  significance  in  the  last  generation.  Much 


earlier  than  in  the  school,  the  churches  saw 
their  social  duty  and  the  opportunity  for  social 
service  in  a  society  like  ours.  The  institutional 
church  was  in  existence  long  before  any  wider 
use  of  the  school  plant  was  conceived.  As  a 
result  the  church  adapted  its  architecture  and 
arrangements  sooner  and  developed  power  as 
a  social  centre.  The  greater  use  of  the  church 
plant  was  also  more  apparent  than  even  in  the 
case  of  the  school.  It  is  fast  becoming  a  very 
convenient  social  centre  building,  for  the  Catho¬ 
lic  Church  has  developed  its  separate  parish- 
houses  for  the  like  purpose.  The  modern  in¬ 
stitutional  church  thus  serves  the  need  for  an 
auditorium,  as  well  as  for  the  miscellaneous 
recreative  and  convivial  activities  of  the  com¬ 
munity.  And  not  only  the  physical  arrange¬ 
ments  but  also  the  current  spirit  of  religious 
work  increasingly  tends  toward  the  ideal  of 
social  service .  It,  too,  has  conceived  the  pur¬ 
pose  of  becoming  a  neighborhood,  or  even  com¬ 
munity  centre,  for  social  service.  Denomina¬ 
tional  divergence  is  its  chief  limitation  in  this 
relation,  but  the  large  unchurched  masses  of 
our  populations,  alike  in  city,  village  and  open 
country,  give  large  scope  to  such  purposes. 
The  specific  community  church  of  definitely 
social  service  methods  is  becoming  increasingly 
common.  Church  federation,  in  various  forms, 
and  interdenominational  action  for  many  pur¬ 
poses,  are  fast  rendering  the  accomplishment 
of  the  church’s  purpose  to  become  a  social 
centre  more  and  more  feasible. 

More  recently  the  great  fraternal  orders  are 
making  their  claim  to  serve  as  a  social  centre. 
The  lodges  are  broadening1  their  membership 
in  various  ways  to  include  women,  and  the 
more  recently  organized  ones  are  showing  a 
strong  tendency  to  be  more  broadly  social  in 
method  rather  than  strictly  secret  or  narrowly 
fraternal.  Often,  too,  their  halls  are  in  wide 
and  frequent  use  as  the  most  available  place 
for  miscellaneous  social  gatherings. 

Our  communities  have,  it  is  true,  not  yet 
developed  the  town-hall  or  civic  centre  as  of 
the  European  type.  The  town-halls  of  New 
England  and  of  the  North  Central  States, 
where  its  institutional  influence  has  extended, 
in  a  minor  way  often  serve  this  purpose.  But 
for  the  country  in  general  there  is  as  yet  no 
sign  of  such  a  development.  The  civic  centre 
is  probably  a  long  way  off  in  our  institutional 
development,  although  it  may  some  day  crown 
our  efforts  toward  social  centies. 

In  the  open  country  the  grange  is  the  most 
widespread  of  social  organizations  and  its 
thousands  of  halls,  especially  in  the  North  and 
East  States,  approach  somewhat  to  the  char¬ 
acter  of  social  centres. 

So  the  social  settlements,  which  have  been 
established  in  various  parts  of  the  great  cities, 
with  the  object  of  furnishing  neighborhood 
centres,  have,  in  a  sense,  pioneered  the  move¬ 
ment  in  urban  populations.  City  churches  and 
school  administrations  have  been  foremost  in 
the  same  direction  also. 

A  favoring  condition  in  the  creation  of 
urban  social  centres  is  the  formation  of  neigh¬ 
borhoods.  Neighborhood  business  centres  have 
long  been  in  existence  in  our  cities,  and  social 
centres  of  various  types  are  fast  developing. 
In  the  expansion  of  our  great  cities  the  com¬ 
munities  consolidated  retain  much  of  their  local 
feeling.  As  American  life,  alike  in  city  and 
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country,  settles  down  these  neighborhood  ties 
will  doubtless  grow  apace. 

In  the  rural  districts  the  passing  away  of 
open  country  life,  remote  from  town  and  vil¬ 
lage  centres,  is  rapid.  Hundreds  of  villages  are 
springing  up  each  year  in  all  parts  of  the  coun¬ 
try —  most  notably  in  the  isolation  of  the  rural 
life  of  the  South  —  and  the  10,000  villages  al¬ 
ready  existing  are  now  fully  realizing  their 
function  as  social  centres  for  their  farm-dis¬ 
tricts.  Moreover,  the  new  means  iof  communi¬ 
cation  and  transportation  have  brought  the 
farmer  closer  to  his  neighborhood  centre.  The 
significance  of  the  development  of  the  village 
in  our  rural  districts  cannot  be  overestimated. 
For,  although,  in  the  case  of  many  of  the  re¬ 
cently  developed  special  community  centres, 
they  have  been  located  in  the  open  country, 
there  seems  little  doubt  that  the  social  as  well 
as  the  business  centies  of  such  districts  will 
naturally  appear  in  the  villages.  This  is  in¬ 
creasingly  true  of  the  ^consolidated  schools® 
and  of  the  <(new  rural  churches.®  More  and 
more  the  village  serves  as  a  locus  for  the  social 
centres  of  the  rural  community. 

Such,  then,  are  the  more  normal,  widespread 
and  underlying  tendencies  making  for  the  de¬ 
velopment  of  social  centres  in  American  com¬ 
munities  and  neighborhoods.  Much  more 
spectacular  and  noteworthy  but  really  much 
less  significant  are  the  many  special  and  local 
centres  that  have  been  established.  Special 
local  or  personal  conditions  have  here  and 
there  favored  the  appearance  and  at  least  tem¬ 
porary  strength  of  fully  developed  social  cen¬ 
tres. 

Leadership  in  this  more  specific  movement 
should  be  accorded  to  educational  administra¬ 
tors.  E.  G.  Ward,  who  developed  the  school- 
house  social  centre  in  the  city  of  Rochester, 
may  be  regarded  as  the  leading  pioneer.  The 
wider  use  of  the  school  plant  has  become  a 
commonplace  among  educators  in  all  parts  of 
the  country.  It  has  taken  many  forms,  but  all 
in  the  direction  of  making  the  school  a  (if  not 
the )  social  centre.  More  particularly  it  has 
involved  use  of  the  building  for  educational 
purposes  in  other  than  schoolhouses.  Evenings 
and  week-ends,  holidays  and  vacations,  in  fact, 
during  fully  one-half  of  the  total  available  time, 
the  schoolhouse  has  become  useful  as  a  social 
centre.  This  has  all  come  about  in  a  few  dec¬ 
ades.  The  conception,  too,  of  the  educational 
function  of  the  school  has  broadened.  It  is 
now  used  for  ((play®  as  well  as  <(study,®  for 
((work®  as  well  as  for  ^learning.®  It  now  gives 
opportunity  to  those  whose  school-education  has 
been  interrupted,  and  even  for  parents  to 
gather  that  they  may  keep  in  touch  with  the 
school’s  work  for  their  children. 

This  expansion  of  use  and  function  began 
with  the  development  of  evening  schools ,  es¬ 
pecially  £or  the  winter  months,  New  York  City 
being  a  leader.  Vocation  schools  followed, 
and  are  largely  confined  to  the  summer  holi¬ 
days.  Vacation  use  of  the  playground  is  also 
now  common.  Another  common  use  of  the 
school  is  for  public  lectures  and  entertainments. 
Again  New  York  City  leads.  Schools  are  also 
now  used  as  evenirfg  recreation ■  centres  for 
young  men  and  women  no  Longer  in  school. 
Rochester  has  been  foremost  in  utilizing  the 
schools  as  social  centres  for  adults,  as  men  and 


women’s  civic  clubs.  The  various  school  facili¬ 
ties,  gymnasiums,  auditorium,  pianos,  reading- 
rooms,  useful  organized  athletics  and  games 
for  young  and  old,  with  folk-dancing,  have 
also  been  added.  Especially  in  Philadelphia 
schools  are  used  as  meeting-places  for  various 
civic,  educational  and  philanthropic  organiza¬ 
tions.  Use  of  the  schools  for  polling- places  is 
also  being  rapidly  extended  and  has  great 
possibilities. 

New  duties  and  opportunities  for  the  schools 
as  social  centres  are  thus  being  yearly  con¬ 
ceived  and  made  available.  The  policy  is  rapidly 
extending  from  the  larger  centres  of  leadership 
to  the  smallest  towns  and  villages. 

The  leaders  of  the  country  church,  in  all  the 
denominations,  have  furthered  the  movement  in 
this  sphere.  Notable  and  successful  examples 
of  community  rural  churches  have  been  created 
by  individual  personalities.  Especially  have  the 
Presbyterian  and  Methodist  Episcopal  churches 
been  active  in  furthering  the  social  service 
ideal.  The  most  notable  ones  have  been  in  the 
open  country  under  especially  favoring  local 
conditions.  Village  churches  have  frequently 
seen  their  future  in  serving  in  broader  ways 
the  social  needs  of  their  community  and  their 
rural  districts.  The  redirection  of  church  policy 
has  been  not  less  noteworthy  than  that  of  edu¬ 
cators. 

In  a  few  communities  strictly  social  centres, 
separate  from  any  particular  existing  institu¬ 
tion  or  establishment,  have  been  created.  But 
these  are  rare  and  are  rather  a  foretaste  of  the 
future  of  the  movement  than  an  ideal  to  be 
held  out  for  practically  immediate  realization. 
American  local  life  is  ready  for  social  centres 
but  not  yet  for  a  social  centre,  unless  under 
very  special  circumstances.  Those  who  have 
the  movement  at  heart  must  rather  seek  to 
facilitate  widespread  and  normal  tendencies 
making  for  the  realization  of  their  purpose 
rather  than  to  artificially  create  a  premature 
institution. 

The  movement  for  the  development  iof 
social  centres  is  thus  widespread,  arising  from 
the  need  of  all  classes  of  our  population,  and 
in  all  types  of  community.  It  has  affected 
every  type  of  existing  social  institution  and 
almost  transformed  their  material  equipment, 
their  spirit  and  method  of  work.  It  is  the  ex¬ 
pression  of  and  the  answer  to  a  most  funda¬ 
mental  need  of  our  unique  social  conditions. 
It  has  notable  and  active  leadership  and  already 
many  specific  accomplishments.  Few  social 
movements  in  America  are  more  securely  es¬ 
tablished  or  making  more  substantial  headway. 
See  Village. 

William  L.  Bailey, 

Associate  Professor  of  Political  Science,  Grin- 
nell  College. 

SOCIAL  CONTRACT,  The.  <The  Social 

Contract  was  that  one  iof  Rousseau’s  important 
works  which  bore  most  directly  on  the  con¬ 
stitution  and  ordering  of  states.  In  1743 
Rousseau  had  gone  to  Venice  as  secretary  to 
M.  Montagu  and  had  acquired  some  slight 
practical  experience  of  diplomacy  and  state¬ 
craft.  Some  time  after  he  conceived  a  vague 
project  of  composing  a  treatise  along  these 
lines,  and  about  a  decade  later,  after  the  suc¬ 
cess  of  his  First  Discourse,  seems  to  have  set 
himself  to  work  in  earnest  on  an  ambitious 
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volume,  (Political  Institutions,*  which  remained 
in  his  mind  for  years  but  which  was  never 
finished.  The  work  was  probably  distasteful 
to  its  eloquent  and  imaginative  author  because 
of  its  abstract  and  theoretical  character  and 
was,  therefore,  laid  aside.  As  an  afterthought 
he  later,  revised  or  rewrote  a  section  of  his 
manuscript  and  published  it  as  <Le  Contrat 
Social*  in  1762.  This  work  is,  therefore,  essen¬ 
tially  a  fragment,  and  in  his  own  mind  and  that 
of  his  contemporaries  was  set  on  a  lower 
plane  than  his  novel  (La  Nouvelle  Heloise>  or 
( Emile,*  his  treatise  on  education.  It  is  in  this 
light  that  it  should  be  regarded  to-day. 

.  In  writing  it  Rousseau  intended  it  as  ap¬ 
plicable  only  to  an  ideal  communal  state  of 
about  20,000  inhabitants  whose  interests  and 
character  were  homogeneous.  He  himself 
warns  against  attempts  to  apply  it  outside  this 
sphere.  His  theory  involves  an  organic  con¬ 
ception  of  the  state  in  which  sovereignty  is 
represented  as  the  will  of  the  organism.  More 
or  less  closely  attached  to  this  conception  are 
several  important"  assumptions.  Government, 
according  to  Rousseau,  exists  by  virtue  of  a 
tacit  agreement  with  each  individual  governed. 
By  virtue  of  this  contract  every  individual 
agrees  to  abide  by  <(the  general  will.®  The 
individual  citizen  thus  stipulates  that  on  all 
questions  and  at  all  times  it  is  his  will  that  his 
state  shall  be  governed  by  the  general  will. 
Therefore,  even  in  cases  where  the  particular 
individual  is  overruled  by  the  contrary-minded 
majority  he  has  the  satisfaction  of  knowing 
that  his  fundamental  principle  of  government 
is  being  maintained.  The  greatest  danger  of 
Rousseau’s  system  lay  in  the  fact  that  «on  this 
basis  he  developed  a  mystical  notion  that  the 
general  will,  which  in  practice  is  only  the  .will 
of  the  greater  number,  cannot  err.  He  failed, 
therefore,  to  put  any  check  on  the  tyranny  of 
majorities.  Much  of  the  radical  democratic 
theorizing  of  our  time,  like  that  of  the  recall 
and  referendum,  find  their  beginning  in  the 
(Social  Contract.*  Intended,  as  we  have  seen, 
in  the  first  instance  to  provide  an  ideal  basis 
for  a  small  city  state,  in  spite  of  many  interest¬ 
ing  suggestions,  as  a  complete  or  final  theory  of 
liberal  government  on  any  large  scale  its  doc¬ 
trines  are  dangerous.  Consult  Vaughan,  C.  E„ 
<The  Political  Writings  of  Rousseau.* 

Christian  Gauss. 

SOCIAL  DEMOCRACY,  The.  See  So¬ 
cialism. 

SOCIAL  DEMOCRATIC  WORKING¬ 
MAN’S  PARTY.  See  Socialism. 

SOCIAL  HYGIENE.  See  Vice,  Regula¬ 
tion  OF. 

SOCIAL  INSURANCE,  a  comparatively 
new  term  which  originated  within  the  last  dec¬ 
ade  in  Germany  (Socialversicherung)  and  France 
( assurance  social) ,  to  cover  that  field  of  social 
or  labor  legislation,  known  heretofore  as 
workingmen’s  insurance,  labor  insurance  or  even 
industrial  insurance.  The  broadening  of  the 
term  indicates  not  only  the  tendency  to  extend 
the  methods  of  workingmen’s  insurance  over 
other  groups  and  social  classes  such  as  the  agri¬ 
cultural  class  or  lower  middle  class,  but  also  the 
desire  to  draw  a  clearer  line  of  demarcation  be¬ 
tween  this  form  of  insurance  and  other  branches 
of  insurance  conducted  as  a  private  business. 
vol.  25  —ll 


Though  an  enormous  literature  concerning 
social  insurance  has  grown  up  in  America  as 
well  as  in  Europe,  no  generally  accepted  defini¬ 
tion  exists,  and  the  new  term  is  somewhat  more 
difficult  to  define  than  the  older  term  —  work¬ 
ingmen’s  insurance.  In  an  official  report  pub¬ 
lished  by  the  United  States  government  it  is  de¬ 
fined  as  <(the  method  of  organized  relief  by 
which  wage  earners,  or  persons  similarly  situ¬ 
ated,  and  their  dependents  and  survivors,  be¬ 
come  entitled  to  specific  pecuniary  or  other 
benefits,  on  the  occurrence  of  certain  emergen¬ 
cies.**  Dr.  Fr.  L.  Hoffman  defines  it  —  <(to  com¬ 
prehend,  all  efforts,  methods  and  means  to  pro¬ 
vide  in  conformity  to  insurance  principles,  a 
sufficient  pecuniary  method  of  wageworkers 
and  others  in  moderate  circumstances  as  against 
the  economic  consequences  of  industrial  acci¬ 
dents,  disease,  incapacity  for  work  and  finally 
dependence  in  old  age  resulting  from  sickness, 
infirmity  or  even  imprudence  or  personal  neg¬ 
lect.  The  absence  of  a  generally  accepted  defi¬ 
nition  results  from  the  comparatively  recent 
origin  of.  the  term  and  movement.  The  point 
of  view  is  gradually  gaining  ground,  however, 
that  the  term  cannot  be  described  simply  on  the 
basis  of  the  groups  to  be  insured,  or  the  dangers 
against  which  insurance  is  provided,  but  largely 
on  the  basis  of  the  methods,  and  the  attitude  of 
organized  society,  i.e.,  the  state  and  its  govern¬ 
ment.  Thus  there  exists  private  insurance 
operated  for  profit,  and  mutual  insurance  as  a 
form  of  mutual  protection,  but  in  absence  of  a 
definite  governmental  policy  mutual  insurance  is 
not  necessarily  social  insurance,  which  latter 
comes  into  existence  through  legislative  action. 
Historically  it  holds  true  that  social  insurance 
is  still  largely  workmen’s  insurance.  That  is  ex¬ 
plained  by  the  fact  that  modern  industrial  so¬ 
ciety  is  based  upon  a  system  of  wage  labor; 
that  wageworkers  exist  by  sale  of  their  labor 
and,  therefore,  depend  entirely  upon  the  preser¬ 
vation  of  their  working  capacity.  On  the  other 
hand  they  are  more  exposed  to  all  possible 
hazards  because  of  the  nature  of  their  work 
and,  therefore,  are  more  in  need  of  insurance 
protection.  Finally  the  workingmen  themselves 
have  laid  the  foundation  to  social  insurance 
through  the  development  of  mutual  benefit  so¬ 
cieties  through  several  centuries. 

Divisions  of  Social  Insurance. —  The  fol¬ 
lowing  divisions  or  branches  of  social  insurance 
are  at  present  recognized  and  exist  in  some 
countries : 

(T)  Industrial  Accident  Insurance  or  Work¬ 
ingmen’s  Compensation;  (2)  occupational  dis¬ 
eases  insurance  or  compensation;  (3)  insurance 
against  non-industrial  accidents ;  (4)  general 
sickness  or  health  insurance;  (5)  maternity  in¬ 
surance;  (6)  invalidity  insurance;  (7)  old  age 
insurance;  (8)  funeral  benefits  insurance;  (9) 
widows  and  orphans’  pensions  or  insurance; 
(10)  unemployment  insurance. 

This  classification  is  based  upon  the  forms 
of  insurance  in  actual  existence.  Many  efforts 
of  a  systematic  classification  have  been  made, 
usually  on  the  basis  of  the  economic  or  physical 
hazards  involved.  Barring  vice  and  crime  or 
general  economic  inefficiency  and  low  wages, 
factors  of  a  general  character  with  which  the 
social  insurance  method  does  not  concern  itself 
directly,  the  three  conditions  which  threaten  the 
workingmen’s  family  are:  (1)  Absence  of  any 
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wage-earner  through  premature  death,  which 
may  be  due  to  sickness,  or  industrial  or  non¬ 
industrial  accident;  (2)  the  physical  incapacity 
of  the  wage  earner  to  earn,  which  may  be  tem¬ 
porary  or  permanent,  partial  or  total,  and  may 
be  due  to  old  age,  sickness  or  accident ;  and 
(3)  the  inability  of  the  able-bodied  wage-earner 
to  find  a  sale  for  his  labor  power. 

By  some  of  the  10  forms  of  social  insurance 
above  mentioned  each  one  of  these  three  causes 
of  destitution  can  be  met,  and  destitution  pre¬ 
vented  by  the  insurance  method  of  spreading 
the  loss  over  a  larger  group,  in  fact,  over  the 
entire  community  concerned. 

The  admitted  social  insurance  methods  may 
be  classified  into  four  groups  or  graduations : 
(1)  the  establishment  of  state  insurance  funds 
or  institutions  through  which  insurance  to  the 
workingmen  is  made  cheaper  and  more  attrac¬ 
tive;  (2)  substantial  subsidy  of  the  working¬ 
men’s  insurance  by  the  state  offering  to  pay  a 
part  of  the  premium  in  further  effort  to  attract 
the  wageworkers;  (3)  the  method  of  compul¬ 
sion  under  which  certain  groups  or  classes  are 
required  to  become  insured  by  virtue  of  legis¬ 
lative  enactment ;  (4)  the  method  of  enforced 
contributions  from  employers  or  industry  for 
the  benefit  of  the  insured  wageworkers. 

In  some  social  insurance  systems  all  of  these 
four  methods  may  be  combined,  while  in  others 
only  one  of  the  four  may  be  utilized.  Modern 
students,  however,  seldom  feel  justified  in  ap¬ 
plying  the  term  social  insurance  unless  at 
least  one  of  these  four  methods  is  used,  while 
in  popular  use  the  term  is  being  somewhat  im¬ 
properly  restricted  to  the  compulsory  methods. 

Considerable  difference  of  opinion  exists 
whether  straight  governmental  pensions  paid 
out  of  public  funds  may  be  included  under  the 
definition  of  <(social  insurance®  since  they  op¬ 
erate  without  any  consideration  of  insurance 
principles  or  methods.  This  holds  true  of  old 
age  or  invalidity  pensions  in  some  European 
countries  and  British  colonies  and  widows’  and 
orphans’  pensions  in  many  States  in  America. 

Nevertheless  textbooks  of  social  insurance 
usually  include  these  pension  systems  notwith¬ 
standing  their  deviation  from  insurance  prin¬ 
ciples.  Social  insurance  is  not  governed  by  the 
strict  requirement  of  private  insurance  science. 
It  emphasizes  the  <( Assurance®  rather  than  the 
mathematical  accuracy  of  rates.  It  merges  into 
what  is  known  in  France  as  ((Prevoyance  So- 
ciale,®  in  Germany  as  <(Soziale  Fiirsorge®  and 
may  be  translated  as  <(social  care®  of  needy 
individuals. 

History. —  The  origin  of  social  insurance,  at 
least  in  its  modern  phase,  is  usually  credited  to 
Bismarck,  and  to  the  acts  of  1883  and  1884,  by 
which  the  German  sickness  and  accident  insur¬ 
ance  systems  were  established.  But  as  a  matter 
of  fact,  the  elements  of  mutual  insurance,  em¬ 
ployers’  contributions,  state  subsidy  and  even 
compulsion  were  well  known  in  Germany  and 
partly  in  other  countries  before.  The  acts  of 
1883  and  1884  were  important,  however,  as 
establishing  the  first  national  system.  From 
Germany  the  social  compulsory^  insurance  move¬ 
ment  extended  to  other  Germanic  countries, 
and  gradually  to  all  other  European  countries, 
until  perhaps  Turkey  remained  the  only  country 
without  any  social  insurance  legislation.  The 
extent,  however,  to  which  this  branch  of  social 


legislation  expanded  in  each  country  differs 
considerably.  See  Workmen’s  Compensation; 
Health  Insurance;  Old  Age  Insurance  and 
Pensions. 

The  compulsory  principle  met  with  consider¬ 
able  opposition  outside  of  Germany  and  Austria- 
Hungary  for  perhaps  a  quarter  of  a  century. 
In  opposition  to  it,  the  Latin  countries,  Italy, 
France,  Spain  and  Belgium,  experimented  with 
the  method  of  subsidized  liberty  (liberte  as- 
sistee),  i.e.,  by  granting  more  or  less  substantial 
subsidies  to  stimulate  voluntary  insurance.  The 
Scandinavian  countries  showed  a  tendency  to 
follow  the  Latin  principle.  Great  Britain  re¬ 
mained  indifferent,  leaving  the  problem  to  the 
spontaneous  efforts  of  mutual  insurance,  and 
the  Slavic  world  neglected  this  as  well  as  other 
branches  of  labor  and  social  legislation.  Within 
the  last  8  or  10  years  there  has  taken  place 
a  very  marked  development  in  the  attitude  of 
all  Europe  to  this  question  of  compulsion  in 
social  insurance.  So  many  compulsory  insur¬ 
ance  systems  against  sickness,  old  age,  employ¬ 
ment,  etc.,  were  passed  between  1909  and  1914, 
(when  the  European  War  put  a  temporary  halt 
to  all  constructive  social  legislation),  that  it  is 
highly  inaccurate  to  describe  the  compulsory 
method  as  a  Germanic  method.  Compulsory 
compensation  for  industrial  accidents  is  fairly 
universal  in  Europe,  compulsory  health  insur¬ 
ance  is  found  in  10  countries,  while  voluntary 
subsidized  insurance  exists  in  four.  France  and 
Sweden  have  followed  Germany’s  example  in 
establishing  compulsory  old  age  insurance. 
Great  Britain  marked  a  very  important  step  in 
1911  by  establishing  at  once  systems  of  com¬ 
pulsory  insurance  against  sickness;  invalidity 
and  unemployment.  In  many  countries  without 
a  general,  compulsory  system,  partial  systems 
for  certain  industries  exist,  and  in  several 
others  many  steps  have  been  taken  for  an  estab¬ 
lishment  of  compulsory  systems,  and  these  were 
only'  postponed  through  the  action  of  the  war. 
Social  insurance  legislation  was  perhaps  the 
most  important  topic  of  legislation  in  Europe 
during  the  last  decade.  The  entire  modern 
social  insurance  movement  proceeds  from  the 
theory  that  not  only  is  the  individual  wage¬ 
worker  unable  to  meet  the  hazards  that  face 
him,  or  the  cost  of  insurance  against  them,  but 
that  also  holds  true  of  the  wageworkers  as 
a  group.  Financial  assistance  is,  therefore  a 
very  essential  principle  of  social  insurance. 
In  regard  to  industrial  accidents  the  principle 
is  fairly  generally  recognized  that  they  consti¬ 
tute  a  proper  charge  upon  industry,  and  with  a 
few  minor  exceptions,  industry  through  the  em¬ 
ployer  is  made  to  bear  the  entire  cost.  That  is 
also  true  of  occupational  diseases  wherever 
they  are  specifically  provided  for.  Health  (or 
sickness)  insurance  has  developed  upon  a  basis 
of  joint .  contribution  of  employers  and  em¬ 
ployees  in  proportions  varying  in  different 
countries.  The  more  recent  enactment  added, 
however  the  principle  of  state  subsidies  so 
that  in  the  Acts  of  Norway,  Great  Britain  and 
some  others,  the  cost  is  divided  between  em¬ 
ployer  and  employee  and  the  state.  In  invalid¬ 
ity  and  old  age  insurance  this  method  of  con¬ 
tributions  from  three  sources  has  been  recog¬ 
nized  in  the  beginning  and  gradually  the  ad¬ 
vantage  of  distributing  the  cost  between  em¬ 
ployer,  employee  and  the  state  (or  in  some 
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cases  the  local  geographic  and  administrative 
unit)  are  gaining  the  position  of  a  general 
social  insurance  standard. 

In  favor  of  such  a  method  the  advantages 
of  a  wider  distribution  of  the  cost  are  empha¬ 
sized.  It  is  argued  by  some  students  that  the 
same  advantages  can  be  achieved  in  a  very  much 
simpler  way  by  putting  the  total  cost  at  once 
upon  the  state.  This  has  expressed  itself  in 
the  old  age  pension  systems  of  Great  Britain, 
Denmark,  France  and  some  Australian  coun¬ 
tries,  in  a  few  maternity  pension  acts  and  some 
20  mothers’  pension  acts  in  the  United  States. 
Further  extension  of  this  method  of  gratuitous 
pensions,  at  least  in  some  branches,  does  not 
appear  impossible. 

Development  in  United  States.— Interest 
in  social  insurance  problems  in  the  United 
States  is  very  recent,  and  scarcely  extends  over 
six  or  seven  years,  though  of  mutual  efforts 
toward  insurance  of  workmen  there  have  been 
many.  Trade  unions,  fraternal  societies,  large 
employing  corporations,  railroads,  municipalities 
and  some  other  political  entities  have  tried  to 
build  up  some  systems  of  insurance  protection 
of  wageworkers.  In  a  legislative  way  the  prob¬ 
lem  began  to  attract  attention  only  toward  the 
close  of  the  first  decade  of  the  20th  century, 
when  the  movement  of  compensation  legislation 
spread  throughout  the  country.  Though  the 
early  acts  were  declared  unconstitutional  in 
1911  and  1916,  32  States  passed  accident  com¬ 
pensation  acts,  and  compensation  is  almost  uni¬ 
versal  outside  of  the  black  belt.  Almost  simul¬ 
taneously  with  that,  from  1913  a  very  active  agi¬ 
tation  for  mothers’  pensions  developed  which 
proved  successful  in  more  than  20  States.  Old 
age  insurance  and  pensions  have  been  discussed 
for  some  years,  and  were  made  the  subject  of 
several  State  investigations  with  occasional  en¬ 
dorsements  of  the  underlying  principles,  but  as 
yet  without  any  specific  recommendation  for 
immediate  action.  The  unemployment  situation 
of  the  years  1913  and  1914,  especially  coming 
after  the  establishment  of  the  compulsory  un¬ 
employment  insurance  system  of  Great  Britain, 
has  stimulated  interest  in  this  most  difficult 
branch  of  social  insurance.  But  the  strongest 
recent  development  has  been  in  the  direction  of 
social  health  insurance.  In  1915  an  investigat¬ 
ing  social  insurance  commission  was  provided 
for  in  California,  and  in  1916  in  Massachusetts, 
both  specializing  in  the  problem  of  health  in¬ 
surance.  The  American  Association  for  Labor 
Legislation  has  a  standing  committee  on  social 
insurance  since  1912,  devoting  most  of  its  work 
to  health  insurance.  The  first  National  Con¬ 
ferences  on  Social  Insurance  were  held  in  Chi¬ 
cago  in  June  1913,  and  the  second  one  under 
the  auspices  of  the  United  States  government 
ih  December  1916.  The  California  commission 
in  its  report  recommended  health  insurance 
legislation  as  the  most  practical  solution  of 
pressing  social  problems  after  workmen’s  com¬ 
pensation.  It  advised  the  adoption  of  the  com¬ 
pulsory  system.  Because  of  the  probability  of 
a  law  of  this  kind  being  declared  unconstitu¬ 
tional  by  the  State  courts,  a  constitutional 
amendment  was  submitted  to  the  voters  in  1918, 
and  meeting  with  violent  opposition  from  the 
Christian  Scientists  and  from  the  commercial 
insurance  companies,  was  rejected.  Up  to  the 
beginning  of  1919  Massachusetts  was  the  only 
State  which  provided  vocational  training  for 


industrial  cripples  as  part  of  its  compensation 
scheme.  Eight  State  legislative  commissions 
were  investigating  the  subject  of  health  insur¬ 
ance  in  the  winter  of  1918-19.  Organized  labor 
was  preying  more  insistently  for  the  enactment 
of  compulsory  health  legislation.  The  New 
York  State  Federation  of  Labor  placed  health 
insurance  first  among  its  demands  on  legisla¬ 
tive  candidates  in  1918.  Despite  this  a  reaction¬ 
ary  legislature  in  the  1919  session  defeated  all 
efforts  to  enact  health  insurance  legislation  in 
NewT  York.  Members  of  the  medical  profession 
were  opposed  to  such  legislation. .  The  Massa¬ 
chusetts  commission  reported  in  favor  of 
<(sickness  prevention®  in  1918,  but  made  no  very 
definite  recommendations  as  to  methods.  Among 
the  States  which  have  appointed  commissions  to 
investigate  social  insurance  problems  are  Con¬ 
necticut,  Illinois,  Ohio,  New  Hampshire,  Penn¬ 
sylvania  and  Wisconsin.  Compensation  and  in¬ 
surance  for  soldiers  and  sailors  and  allowances 
for  their  dependents  were  provided  by  Federal 
enactment  in  1917.  At  the  close  of  hostilities 
in  November  the  government  reported  that 
nearly  $37,000,000,000  had  been  taken  out  in  life 
insurance  by  our  over  4,000,000  men  of  the 
army  and  navy;  this  was  the  greatest  insurance, 
for  such  it  is,  that  the  world  has  witnessed 
hitherto,  since  the  total  amount  of  life  insur¬ 
ance  carried  by  commercial  and  other  companies 
is  estimated  to  be  $3,000,000,000  less  than  this 
amount.  It  is  generally  admitted  that  health 
insurance  of  a  compulsory  character  will  be  the 
logical  development  from  compensation  legis¬ 
lation. 

The  effect  of  social  insurance  upon  the  well¬ 
being  of  the  working  masses  is  recognized  by 
students  of  economic  conditions  with  hardly 
any  exceptions.  There  are  probably  some 
60,000,000  in  Europe  who  with  their  depend¬ 
ents  enjoy  some  one  or  more  forms  of  social  in¬ 
surance  protection.  The  financial  operations  of 
the  social  insurance  systems  annually  measure 
many  hundreds  of  millions  of  dollars,  which  go 
to  relieve  destitution  and  suffering  among  wage¬ 
workers,  either  in  form  of  pecuniary  benefits 
or  medical  or  similar  curative  care.  A  substan¬ 
tial  proportion,  probably  more  than  one-half  of 
that  amount,  is  contributed  by  the  employers 
and  the  State  in  virtue  of  the  law.  But  it  is 
frequently  pointed  out  that  of  more  importance 
than  the  mere  relief  of  existing  distress  is  the 
preventive  effect.  Accident  compensation  proved 
to  be  an  important  factor  in  accident  prevention, 
health  and  invalidity  insurance  though  a  better 
form  of  organization  of  medical,  surgical  and 
hospital  aid  is  recognized  as  a  powerful  factor 
for  general  conservation  of  life  and  health. 
Maternity  insurance  is  advocated  because  of  its 
effect  upon  the  health  of  mothers,  and  also  as 
an  additional  force  in  the  struggle  against  ex¬ 
cessive  infant  mortality,  unemployment  insur¬ 
ance  to  exercise  a  salutary  effect  in  prevention 
of  excessive  depressions,  because  it  preserves 
to  some  extent  the  purchasing  powers  of  the 
unemployed  wageworkers. 

As  against  these  advantageous  effects,  social 
insurance  is  being  frequently  charged  with  pro¬ 
viding  a  stimulus  to  malingering.  That  a  cer¬ 
tain  amount  of  such  malingering  develops  un¬ 
der  social  insurance  as  well  as  under  any  other 
form  of  insurance  is  usually  admitted,  but  it  is 
claimed  that  this  evil  tendency  may  be  kept  in 
check  by  appropriate  administrative  care,  and 
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that  it  is  more  than  counterbalanced  by  the 
salutary  results  upon  the  health  and  happiness 
of  the  working  class.  It  is  admitted  that  in  no 
country  has  social  insurance  as  yet  entirely 
abolished  pauperism  and  destitution,  because  in 
no  country  has  this  method  been  developed  to 
its  highest  .  capacity,  and  also  because  there 
exists  certain  factors  of  destitution  not  amen¬ 
able  to  the  social  insurance  method,  but  the 
rapid  extension  of  this  method  from  one  coun¬ 
try  to  another  is  pointed  to  as  a  sufficient  argu¬ 
ment  in  favor  of  the  advantages  to  be  derived 
by  the  entire  country  by  this  method. 
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SOCIAL  LEGISLATION,  a  general  term 
covering  laws  enacted  for  the  control  of  social 
problems  arising  through  modern  conditions  of 
vast  industrial  enterprises  and  the  changed 
mode  of  living  arising  therefrom.  Among 
them  are  those  governing  old  age  pensions,  so¬ 
cial  insurance,  workmen’s  insurance,  child  labor 
laws,  etc.  See  Social  Insurance,  etc. 

SOCIAL  PSYCHOLOGY.  Social  psy¬ 
chology  is  that  branch  of  psychology  which 
deals  with  the  mind  as  it  is  affected  by  and 
manifested  in  relations  with  other  minds.  It 
deals  with  the  behavior  of  human  beings  and 
animals  in  groups,  and  the  emotions  and 
thoughts  which  group  behavior  involves.  There 
is  a  tendency  on  the  part  of  certain  writers  to 
regard  it  as  the  psychology  of  the  group  mind 
or  of  group  behavior,  while  others  would  em¬ 
phasize  rather  the  individual  in  the  group  and 
consider  it  as  dealing  with  the  behavior  and 
experience  of  individuals  when  they  form  part 
of  groups.  The  former  hold  that  the  mind  of 
a  group  of  individuals  is  a  real  being  ;  something 
more  than  the  aggregate  of  the  individual  minds 
which  compose  it.  In  this  article  we  shall  take 
the  position  of  the  latter,  that  all  psychology 
deals  with  individuals  and  that  social  psychol¬ 
ogy  deals  with  them  in  their  relations  to  one 
another. 

Social  behavior  is  manifested  throughout  the 
animal  kingdom  (1)  in  the  form  of  special  re¬ 
sponses  to  living,  that  is,  moving,  stimuli ;  (2) 
in  that  of  special  responses  to  individuals  be¬ 
longing  to  the  same  species,  in  the  tendency  to 
form  collections  of  individuals,  to  respond  with 
aid  to  sounds  of  alarm,  to  imitate  the  sounds 
and  movements  of  other  animals,  and  even,  in 
the  case  of  ants  and  bees,  to  assume  certain 
special  functions  in  the  service  of  the  social 
group.  Certain  individual  bees,  for  instance, 
take  upon  themselves  the  work  of  ventilating 
the  hive  by  placing  themselves  near  its  mouth 
and  rapidly  moving  their  wings.  Social  be¬ 


havior  is  manifested  also  (3)  in  the  sex  reac¬ 
tions  of  animals,  both  those  connected  with 
mating  itself  and  those  concerned  in  guiding 
the  sexes  to  each  other,  through  the  senses  of 
smell,  hearing  and  sight.  It  is  manifested  (4) 
in  parental  behavior,  where  the  movements  of 
the  parents  are  adapted  to  secure  the  welfare 
of  offspring.  From  our  animal  ancestors  we  in¬ 
herit  all  these  forms  of  social  behavior  as  in¬ 
nate  tendencies  or  instincts.  Excellent  discus¬ 
sions  of  social  instincts  may  be  found  in  Mc- 
Dougall’s  ( Social  Psychology5  and  Shand’s 
(The  Foundations  of  Character.5 

The  social  instincts  of  man,  however,  differ 
from  those  of  the  lower  animals  in  being  ac¬ 
companied  by  imaginative  sympathy.  The  so¬ 
cial  behavior  of  animals  shows,  features  which 
indicate  that  it  is  not  accompanied  by  any  real¬ 
ization  of  the  mental  state  of  others.  For  in¬ 
stance,  an  adult  wasp  engaged  in  feeding  the 
young,  lacking  other  food  to  present  to  a  larva, 
bit  off  a  piece  of  the  larva  itself  and  offered  it 
as  food  to  the  larva’s  mouth.  The  social  be¬ 
havior  oi  animals  is  determined  wholly  by  ex¬ 
ternal  stimuli  and  by  the  animal’s  physiological 
state ;  that  of  human  beings  is  determined 
largely  by  these,  but  also  by  the  imaginative  in¬ 
terpretation  of  other  persons’  minds.  Thus  ani¬ 
mals  imitate  merely  the  movements  of  other  ani¬ 
mals  ;  human  beings  imitate  the  mental  states  of 
others. 

Derived  from  such  animal  instincts  as  the 
gregarious  instinct,  the  imitative  instinct,  the 
fighting  instinct,  the  self-exhibiting  instinct,  the 
sex  and  parental  instincts,  we  have  the  social 
emotions,  anger,  jealously,  sex  and  parental  love, 
and  the  sentiments  such  as  admiration,  con¬ 
tempt,  agreement,  vanity  and  so  on.  It  is  pos¬ 
sible  also  to  trace  the  moral  sentiments  and  the 
religious  sentiments  to  innate  roots  which  are 
derived  from  the  lower  animals.  Thus  social 
psychology  furnishes  the  scientific  basis  of 
ethics. 

The  instinct  of  imitation  has  been  given  es¬ 
pecial  prominence  by  social  psychologists.  The 
French  sociologist  Gabriel  Tarde,  in  his  works, 
(Les  lois  de  limitation5  and  (La  logique  so- 
ciale,5  regarded  imitation  as  the  most  funda¬ 
mental  phenomenon  in  sociology.  He  defined  a 
society  as  a  group  of  persons  who  imitate  each 
other,  and  pointed  out  that,  like  undulation  in 
the  physical  world  and  heredity  in  the  world  of 
life,  imitative  currents  in  society  spread  in 
geometrical  proportion,  are  modified  by  the 
medium  through  which  they  pass  and  interfere 
with  each  other.  .Out  of  the  interferences  of 
imitative  currents  inventions  arise.  E.  A.  Ross’ 
( Social  Psychology5  is  based  largely  on  Tarde’s 
teachings.  Recently  the  tendency  has  been  to 
lay  less  emphasis  upon  imitation,  but  it  seems 
clear  that  only  through  imitating  other  persons 
are  we  enabled  to  understand  their  mental 
states  and  that  an  innate  tendency  to  imitate  is 
the  root  of  that  imaginative  sympathy  which 
accompanies  social  behavior  in  man. 

Another  instinct  which  is  of  especial  import¬ 
ance  to  the  social  psychologist  is,  obviously,  the 
gregarious  instinct.  The  different  types  of  so¬ 
cial  groups  formed  by  human  beings  are  espe¬ 
cially  interesting  to  those  who  regard  the  mind 
of  a  group  as  an  independent  entity.  We  may 
distinguish  groups  linked  by  the  sex  and  pa¬ 
rental  instincts,  i.e.,  families;  groups  linked  by 
economic  necessity,  by  a  common  aim,  such  as 
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philanthropy  or  religion,  by  likeness  of  external 
circumstances  or  situation,  and  so  on.  Each 
type  of  group  has  its  peculiar  features  and  the 
mind  of  an  individual  differs  according  to 
which  type  of  group  he  is  related  to  at  a  given 
time.  It  is  interesting  also  to  study  the  mental 
differences  between  groups,  such  as  the  races 
and  the  sexes,  separated  by  congenital  unlike¬ 
nesses. 

An  innate  tendency  of  the  first  significance 
to  social  psychology  is  suggestibility.  It  is 
really  the  tendency  which  we  all  have  to  carry 
out  ideas  into  action,  but  the  term  usually  indi¬ 
cates  this  tendency  in  the  case  where  the  ideas 
are  recognized  as  coming  from  some  other  mind. 
The  strongest  influence  which  opposes  suggesti¬ 
bility  is  the  fighting  instinct,  inherited  from  the 
lower  animals.  _  Individuals  vary  greatly  in  the 
degree  of  their  suggestibility;  some  persons 
balk  at  every  suggestion  coming  from  others, 
even  though  it  be  in  the  line  of  their  own  de¬ 
sires,  while  others  are  at  the  mercy  of  the  last 
person  who  advises  them.  Measurement  of  the 
suggestibility  of  a  given  individual  is  a  task  of 
much  practical  value  in  diagnosis.  It  has  been 
attempted  by  the  method  of  showing  pictures 
and  then  questioning  the  individual  about  what 
he  has  seen.  A  certain  number  of  the  questions 
relate  to  details  which  were  not  really  present 
in  the  picture,  and  the  number  of  such  sugges¬ 
tions  that  the  person  accepts  is  regarded  as  indi¬ 
cating  the  degree  of  his  suggestibility.  Binet, 
in  his  (La  suggestibility  developed  a  number 
of  other  simple  methods  of  testing  suggestibil¬ 
ity,  especially  in  children.  Every  normal  per¬ 
son  tends  to  resist  suggestions  to  a  certain  de¬ 
gree.  *  Thus  Sidis,  in  his  Psychology  of  Sug¬ 
gestion^  states  as  the  law  of  normal  suggesti¬ 
bility  that  it  varies  inversely  with  the  directness 
of  the  suggestion ;  direct  suggestions  tend  to  ex¬ 
cite  the  fighting  instinct.  In  certain  cases,  how¬ 
ever,  even  a  normal  person  will  accept  direct 
suggestions.  The  most  important  conditions  of 
such  acceptance  are  the  prestige  of  the  sug- 
gestor  and  repetition  of  the  suggestion.  Indirect 
suggestions  are  suggestions  given  in  such  a  way 
that  they  do  not  obviously  come  from  another 
mind;  they  seem  to  proceed  from  the  individ¬ 
ual’s  own  thoughts  or  from  the  surroundings. 
The  whole  problem  of  securing  the  acceptance 
of  suggestions  is  probably  the  most  practically 
important  part  of  .  social  psychology.  It  con¬ 
fronts  the  advertiser,  the  salesman,  the  educa¬ 
tor,  the  religious  and  the  political  leader.  The 
psychology  of  advertising,  for  instance,  is  now 
a  distinct  branch  of  research  to  which  the  busi¬ 
ness  world  is  lending  strong  financial  support 
and  from  which  it  is  getting  valuable  returns. 

Under  certain  conditions  suggestibility  be¬ 
comes  abnormal  in  degree,  that  is,  the  fighting 
instinct  ceases  to  oppose  it.  This  usually  oc¬ 
curs  when  the  field  of  consciousness  is  nar¬ 
rowed,  so  that  the  criticism  which  a  suggestion 
ordinarily  encounters  in  the  mind  of  the  per¬ 
son  to  whom  it  is  made  is  lacking.  The  sug¬ 
gested  idea  takes  entire  possession  of  the  at¬ 
tention,  and  no  reasons  for  opposing  it  are  con¬ 
sidered.  Such  a  narrowing  of  the  field  of  con¬ 
sciousness,  called  dissociation,  occurs  in  hysteri¬ 
cal  states,  in  strong  emotions  and  in  the  hypnotic 
trance.  Persons  thus  abnormally  suggestible 
may  be  dangerous  to  the  community.  The  ex¬ 
istence  of  abnormal  suggestibility  thus  is'  a  fact 
of  which  the  criminal  Uw  must  take  cognizance. 


It  is  probable,  however,  that  no  person  other¬ 
wise  thoroughly  normal  can  be  hypnotized  into 
the  performance  of  an  act  of  crime.  Abnor¬ 
mally  suggestible  persons  are  likely  to  be  men¬ 
tally  defective ;  although  Breuer  claims  that  the 
hysterical  temperament  is  found  in  persons  of 
the  highest  intellect  and  character.  Goddard,  in 
(The  Criminal  Imbecile, }  records  a  case  of 
murder  apparently  due  to  the  abnormal  sugges¬ 
tibility  of  a  feeble-minded  person  in  the  hands 
of  another  individual. 

Abnormal  suggestibility  is  interestingly 
manifested,  even  by  normal  persons,  in  a  psy¬ 
chological  crowd.  A  mere  aggregate  of  indi¬ 
viduals,  however  closely  crowded  physically, 
does  not  constitute  a  psychological  crowd.  The 
individuals  must  have  their  attention  fixed  on  a 
common  object.  As  soon  as  a  number  of  per¬ 
sons  concentrate  their  attention  in  the  same  di¬ 
rection,  they  tend  to  become  abnormally  sug¬ 
gestible.  This  is  due  largely  to  the  loss  of  the 
normal  sense  of  the  criticism  of  others.  A  con¬ 
siderable  portion  of  the  criticism  with  which  a 
person  in  the  normal  state  opposes  a  suggestion 
is  derived  from  his  thought  of  what  persons 
other  than  the  suggestor  may  think  of  his  con¬ 
duct.  The  feeling  that  others  are  with  us,  as 
in  a  psychological  crowd,  obliterates  this  criti¬ 
cism;  thus  persons  in  a  crowd  do  what  they 
would  never  do  as  isolated  individuals.  Since 
the  emotions  are  the  experiences  which  all  man¬ 
kind  has  in  common,  while  ideas  vary  greatly 
from  one  person  to  another,  an  aggregate  of 
persons  becomes  unified  into  a  psychological 
crowd  more  quickly  under  the  influence  of  emo¬ 
tions  than  under  that  of  ideas.  The  crowd  has 
the  characteristics  common  to  all  humanity  and 
often  displays  instincts  which  are  in  the  normal 
individual  suppressed;  it  is  incapable  of  real 
thought.  Since  most  persons  enjoy  emotions 
and  dislike  to  think,  most  persons  enjoy  enter¬ 
ing  into  psychological  crowds.  LeBon’s  (The 
Crowd*  is  the  classic  discussion  of  the  phe¬ 
nomena  of  crowd  psychology. 

The  phenomena  of  the  religious  life  offer  a 
fruitful  field  for  the  social  psychologist.  Reli¬ 
gion  itself,  in  so  far  as  it  concerns  the  relation 
of  man  to  a  higher  personality,  is  a  product  of 
the  social  instincts,  the  desire  for  companion¬ 
ship  and  protection  and  is  closely  related  to  the 
gregarious,  parental  and  sex  instincts.  In  the 
striking  phenomena  of  sudden  conversions  we 
have  an  interesting  illustration  of  the  ultimate 
effect  of  suggestions  which  have  been  resisted. 
Their  effect  has  nevertheless  been  registered  in 
the  ^subconscious®  or  unconscious  regions  of 
the  nervous  system,  and  the  sudden  transforma¬ 
tion  of  the  individual’s  life  and  ideals  is  due  in 
all  probability  to  their  having  accumulated  suf¬ 
ficient  force  to  break  down  the  resistance  of¬ 
fered  to  them  by  processes  in  the  conscious  lev¬ 
els  of  the  nervous  system.  Persons  of  a  hys¬ 
terical  temperament,  who  are  subject  to  disso¬ 
ciation  or  splitting  of  consciousness,  are  more 
likely  to  experience  sudden  changes  of  heart  and 
ideals. 

Closely  related  to  social  psychology,  and  in¬ 
deed  forming  an  essential  supplement  to  it,  is 
folk  psychology.  This  is  the  study  of  the  ori¬ 
gins  of  social  phenomena,  such  as  social  groups, 
language,  religion  and  art.  These  origins  must, 
since  they  lie  in  a  past  long  preceding  the  dawn 
of  history,  be  studied  chiefly  through  the  in¬ 
vestigation  of  the  phenomena  of  savage  life. 
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It  is  difficult  to  say  how  far  these  really  repre¬ 
sent  primitive  levels  of  culture.  In  the  case  of 
religion,  the  remarkable  longevity  of  religious 
rites  enables  us  to  trace  certain  religious  ideas 
back  into  prehistoric  times.  The  facts  point 
toward  the  existence,  as  the  earliest  known 
germ  of  religion,  of  a  prepersonal  type  of  reli¬ 
gious  attitude,  marked  by  rituals  designed  to 
use  the  supernatural  power  or  virtue,  the  Mana, 
in  various  objects  and  animals  which  aroused 
man’s  awe ;  a  stage  of  totemism  which  preceded 
belief  in  gods.  In  the  case  of  art,  a  study  of 
savage  customs  strongly  suggests  that  one  group 
of  arts  is  derived  from  the  dance,  which  with 
its  power  of  forming  psychological  crowds  is  a 
great  factor  in  the  life  of  primitive  peoples. 
Music,  poetry  and  the  drama  are  all  probably  in¬ 
debted  to  the  dance  for  their  origin.  The  deco¬ 
rative  arts  can  be  studied  almost  from  their 
beginnings  through  the  preservation  of  buried 
objects  and  of  drawings  on  the. walls  of  caves. 
It  is  more  difficult  to  trace  the  early  history  of 
language  than  that  of  either  religion  or  art, 
owing  to  the  rapid  and  complicated  processes  of 
change  which  it  undergoes,  and  to  the  fact  that 
when  in  a  primitive  state  it  is  not  written.  The 
reader  will,  find  interesting  material  on  folk 
psychology  in  Thomas’  ( Source  Book  of  Social 
Origins, y  and  in  Wundt’s  (Folk  Psychology } 
(translated  by  Schaub). 

Margaret  Floy  Washburn, 
Department  of  Psychology,  Vassar  College. 

SOCIAL  REFORM  PROGRAMS  AND 
MOVEMENTS:  Their  Historical  Develop¬ 
ment. 

I.  Introduction. 

The  programs  and  movements  for  social 
reform  date  back  in  their  origins  almost  to  the 
dawn  of  written  history.  Oppression  of  certain 
classes  existed  in  the  first  historic  societies 
and  it  is  not  surprising  that  some  of  the  earliest 
literature  reflects  the  growth  of  discontent 
among  the  subject  groups.  As  Professor  Selig- 
man  has  pointed  out,  the  desire  to  improve  the 
social  environment  has  ever  been  the  dynamic 
impulse  back  of  . the  evolution  of  economic  doc¬ 
trines,  though  it  is  quite  true  that  theories 
which  have  once  been  the  harbingers  of  prog¬ 
ress  may  later  be  utilized  as  a  bulwark  of  the 
existing  order.  While  proposals  for  the  better¬ 
ment  of  social  conditions  have  appeared  in  all 
ages,  they  have  been  most  numerous  after  great 
social  and  economic  revolutions  which  have  al¬ 
tered  the  status  of  existing  classes  and  have 
brought  an  abnormal  amount  of  misery  to  those 
whose  condition  was  most  seriously  affected  by 
the  transition.  The  development  of  Athens 
into  a  commercial  empire,  the  growth  of  the 
plutocracy  in  the  Roman  Republic,  the  disinte¬ 
gration  of  Roman  society  in  the  4th  and  5th  cen¬ 
turies  A.D.,  the  breakdown  of  feudalism  and  the 
origin  of  the  national  states,  the  rise  of  the 
bourgeoisie  following  th  Commercial  Revolu¬ 
tion,  that  greatest  of  all  social  and  economic 
revolutions  —  the  Industrial  Revolution  of  the 
late  18th  and  19th  centuries  —  and  the  growth 
of  modern  imperialism  with  the  expansion  of 
European  civilization  throughout  the  world  are 
well-known  examples  of  social  and  economic 
transformations  which  have  produced  their  ac¬ 
companying  programs  of  social  reform. 


II.  Social  Reform  Movements  Before  the. 

Commercial  Revolution. 

Though  it  was  not  the  first  social  reform 
program,  the  earliest  scheme  for  social  recon¬ 
struction  which  has  remained  a  classic  through 
the  ages  was  the  <Republic)  of  Plato.  Here 
was  proposed  a  society  resting  fundamentally 
upon  a  social  division  of  labor,  being  physically 
perfected  by  an  elaborate  plan  of  eugenics,  and 
governed  by  the  wisest  members  of  the  com¬ 
munity.  But  even  Plato  recognized  the  futility 
of  hoping  for  the  adoption  of  so  rational  a 
social  system,  and  it  was  marred  by  another 
serious  defect  beyond  its  utopian  flavor  on  ac¬ 
count  of  the  fact  that  it  was  designed  to  apply 
only  to  the  upper  classes;  the  others  would,  it 
was  hoped,  be  reduced  to  a  still  more  severe 
and  permanent  state  of  subjection.  The  Gracchi 
brothers  made  an  attempt  to  check  the  growing 
power  of  the  Roman  plutocracy,  but  the  vested 
interests  proved  too  strong  for  their  efforts. 
The  Apostolic  Christians,  living  in  the  hope  of 
an  imminent  return  of  Christ,  developed  com¬ 
munistic  tendencies  and  doctrines,  but  the  spe¬ 
cial  circumstances  under  which  they  were  con¬ 
ceived  prevented  them  from  having  any  con¬ 
siderable  significance  for  the  history  of  social 
reform  programs.  While  the  eschatological 
conception  had  been  somewhat  weakened  by  the 
time  of  the  later  Patristic  period,  it  was  still 
powerful  enough  to  paralyze  any  social  initia¬ 
tive.  The  faithful  were  warned  against  undue 
concern  over  earthly  conditions,  lest  they 
thereby  forfeit  entry  into  the  kingdom  of 
heaven.  The  poor  were  regarded  as  a  part  of 
the  divine  order  who  existed  for  the  spiritual 
edification  of  the  rich  alms-givers.  The  Patris¬ 
tic  outlook,  coupled,  with  the  static  nature  of 
the  caste  system  which  developed  as  the  social 
basis  of  feudalism,  and  the  general  backward¬ 
ness  of  mediaeval  civilization  made  the  <(Mid- 
dle  .Ages®  a  period  designed  to  discourage  any 
radical  movements  in  social  reform.  It  should 
not  be  forgotten,  nevertheless,  that  the  rise  of 
the  communes  and  the  emancipation  of  the 
mediaeval  towns  involved  a  considerable  amount 
of  radical  uprising,  while  the  gilds  have  fur¬ 
nished  an  inspiration  for  the  gild  Socialists. 
Further,  the.  more  radical  religious  movements 
of  the  mediaeval  period,  associated  with  the 
Waldenses,  the  Albigenses,  the  Franciscans  and 
the  Lollards,  carried  with  them  a  varying  degree 
of  revolt  against  the  social  and  economic  con¬ 
ditions  as  well  as  the  religious  institutions  and 
practices  of  the  time.  It  is  probable  that  of  all 
the  mediaeval,  programs  of  social  reform  the 
most  interesting  and  progressive  was  that  set 
forth  by  Pierre  Dubois  at  the  opening  of  the 
14th  century  in  his  (De  Recuperatione  Terre 
Sancte,5  with  which  Mr.  Powicke  has  familiar¬ 
ized  English  and  American^  readers.  Again, 
the  discussions  of  the  Conciliar  Movement  bear, 
perhaps,  some  vague  relation  to  the  problem  of 
social  reform  in  so  far  as  that  is  related  to  the 
development  of  representative  government. 
Finally,  there  came  with,  the  Protestant  Refor¬ 
mation  the  ominous  doctrine  that  money-making 
is  a  Christian  virtue. 

III.  The  Commercial  Revolution  and  the 
Resulting  Social  Reform  Movements. 

While,  as  Professor  Shepherd  has  insisted, 

there  is  need  of  a  greater  preciseness  of 
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definition  in  dealing  with  the  Commercial  Revo¬ 
lution  as  a  phase  in  modern  history,  it  will 
suffice  for  the  purposes  of  this  survey  to  regard 
it  in  the  conventional  manner  as  the  period  of 
discoveries  and  colonization  which  began  in  the 
late  15th  century  and  lasted  for  about  three 
centuries  in  its  first  phase.  With  it  should  be 
associated  its  epoch-making  reactions  upon 
European  civilization  in  nearly  every  field. 
This  great  transformation  brought  with  it  the 
decline  of  the  feudal  order,  the  rise  of  the  mer¬ 
chant  class  in  the  political  as  well  as  the  eco¬ 
nomic  field  and  the  gradual  development  of  the 
modern  national  state,  at  first  purely  dynastic 
but  later  becoming  more  and  more  a  represen¬ 
tative  if  not  a  democratic  institution.  At  first- 
the  new  merchant  class  or  bourgeoisie  sup¬ 
ported  the  kings  in  their  attack  upon  the  feudal 
nobility,  but  once  the  feudal  lords  had  been 
coerced  the  middle-class  arose  against  the  mon- 
archs  and  brought  them  within  the  restraints  of 
constitutional  limitations  upon  the  royal  pre¬ 
rogative.  The  social  and  economic  effects  were 
not  less  distinctive.  The  manorial  system  was 
undermined  or  completely  shattered;  the  gild 
system  was  weakened  or  wholly  supplanted  by 
the  <(domestic  system® ;  and  the  above  changes, 
profoundly  affected  all  social  classes,  working 
its  severest  effects  upon  those  whose  status  was 
reduced  by  the  transformation.  In  the  intel¬ 
lectual  realm  the  curiosity  stimulated  by  the 
discoveries  led  to  those  great  scientific  advances 
in  nearly  every  field  for  which  the  17th  century 
is  conspicuous. 

The  social  philosophy  which  was  produced 
by  the  Commercial  Revolution  bore  a  close  re¬ 
lation  to  the  political,  social,  economic  and  in¬ 
tellectual  setting  which  was  created  by  it.  In 
the  field  of  political  theorizing  the  royal  abso¬ 
lutism  was  accompanied  by  the  divine-right 
doctrine,  associated  with  the  names  of  Filmer 
and  others,  while  the  rise  of  the  bourgeoisie 
against  despotism  produced  as  a  philosophy  of 
justification  the  social  contract  school  with 
their  apologies  for  revolution  in  the  writings  of 
Sydney,  Locke,  Rousseau  ^nd  their  followers. 
The  social  and  economic  changes,  with  their 
accompanying  misery  to  the  lower  classes,  gave 
rise  to  the  various  <(utopias®  which  attempted 
theoretically  to  construct  ideal  societies  which 
would  embrace  none  of  the  evils  of  existing 
conditions.  This  class  of  writings  was  best 
illustrated  from  widely  differing  points  of  view 
by  Sir  Thomas  More’s  ‘Utopia,*  Francis 
Bacon’s  (New  Atlantis,*  Tommaso  Campa- 
nella’s  ‘City  of  the  Sun,*  James  Harrington’s 
Oceana11  and  Frangois  Fenelon’s  ‘Telemaque.* 
The  growth  of  rationalism  was  especially  sig¬ 
nificant  for  the  development  of  social  reform 
programs.  While  the  rationalists  were  rarely 
violent  political  or  social  revolutionists,  never¬ 
theless,  as  Professor  Robinson  has  made  clear, 
their  very  scepticism  concerning  current  views 
on  the  nature  and  significance  of  natural,  and 
social  phenomena  inevitably  led  to  a  critical 
attitude  toward  social  institutions  and  the  grad¬ 
ual  development  of  a  <(spirit  of  reform.®  Par¬ 
ticularly  important  in  this  respect  were  the  doc¬ 
trines  of  the  English  Deists  and  their  followers 
among  the  French  Philosophes.  Taking  their 
premises  from  the  laws  of  mechanics  governing 
the  natural  universe,  which  had  been  discovered 
by  Newtort  and  his  predecessors,  the  Deists  in¬ 
sisted  that  there  was  a  natural  order  —  a  regime 


of  natural  laws  —  which  governed  the  social 
system  as  well  as  the  natural  universe  and  to 
which  social  institutions  should  conform.  They 
held  further,  in  radical  contrast  to  the  depress¬ 
ing  theological  views  of  Augustine  and  Calvin, 
that  man  is  inherently  decent  and  worthy  of 
study  in  the  effort  to  improve  his  earthly  en¬ 
vironment.  This  doctrine  did  more  than  any¬ 
thing  else  to  remove  the  obstacles  to  social  self- 
improvement  which  were  embodied  in  Augus- 
tinian  eschatology  and  the  predestinarian  an¬ 
thropology  of  Calvin,  and  was  very  effective 
in  producing  the  growth  of  a  humanitarian 
spirit.  Strangely  enough,  however,  a  part  of 
their  cosmic  and  social  philosophy  became  it¬ 
self  a  great  barrier  to  social  reform  when  their 
notion  of  the  ((natural  order®  was  adopted  by 
the  adherents  of  “economic  liberalism®  to  form 
the  metaphysical  basis  of  their  defense  of 
laissez-faire.  Finally,  it  should  be  remembered 
that,  in  spite  of  the  fact  that  it  was  designed 
wholly  in  the  interests  of  the  upper  classes,  the 
extensive  legislation  involved  in  Mercantilists 
commercial  regulations  furnished  a  precedent 
for  widespread  state  activity  which  might  one 
day  be  exerted  in  the  behalf  of  the  proletariat. 

The  French  Revolution  has  long  been  re¬ 
garded  as  a  unique  and  heroic  event  in  human 
history,  but  recent  analysis  has  proved  it  to  be 
but  a  final  phase  of  the  reactions  of  the  Com¬ 
mercial  Revolution  upon  France.  Henry  IV, 
Richelieu  and  Mazarin,  with  the  aid  of  the  new 
middle-class,  had  destroyed  the  political  power 
of  feudalism,  but  had  successfully  stifled  the 
growth  of  representative  or  democratic  institu¬ 
tions  in  France.  The  French  Revolution 
marked  that  stage  of  development  in  which  the 
bourgeoisie  ended  even  the  economic  and  social 
vestiges  of  feudalism  and  terminated  irrespon¬ 
sible  royal  despotism.  The  social  revolution 
achieved  by  the  French  between  1789  and  1795 
consisted  mainly  in  the  despoiling  of  the  feudal 
landlords  and  the  elevation  of  the  middle  or 
business  class.  The  latter  not  only  attained 
unto  political  power,  but  also  secured  legisla¬ 
tion  giving  far  greater  freedom  to  business  en¬ 
terprise.  No  other  class  profited  materially 
from  the  Revolution,  while  the  nobility  and  the 
clergy  were  greatly  reduced  in  wealth,  power 
and  prestige.  The  programs  of  social  reform 
put  forth  during  this  movement  varied  all  the 
way  from  the  advocacy  of  limited  constitutional 
monarchy  by  Lafayette  and  Sieyes.to  the  fan¬ 
tastic  radicalism  of  the  Mountain  and  the 
openly  avowed  socialistic  proposals  of  Frangois 
Babceuf,  which  might  be  quite  properly  classed 
as  akin  to  the  utopias  of  the  preceding  century. 
But  in  spite  of  some  radical  programs  of  social 
reform  and  some  mob-violence  by  the  prole¬ 
tariat,  the  lower  classes,  both  agrarian  and  in¬ 
dustrial,  failed  to  profit  to  any  marked  degree 
through  the  French  Revolution,  which  was 
above  all  a  bourgeois  movement.  For  the  ele¬ 
vation  of  the  proletariat  in  France,  three  subse¬ 
quent  revolutions  and  the  growth  of  modern 
industrialism  were  required. 

One  of  the  most  important  and  far-reaching 
effects  of  the  Commercial  Revolution  upon  so¬ 
cial  history  was  its  preparation  of  Europe  for 
the  more  sweeping  transformation  in  the  Indus¬ 
trial  Revolution.  By  breaking  up  the  feudal 
system  and  agrarian  isolation,  by  stimulating 
commerce  and  the  growth  of  capital,  by  inviting 
colonial  enterprise  and  the  development  of  for- 
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eign  trade,  and  by  developing  constitutional  gov¬ 
ernment  to  give  business  liberty  and  security, 
the  Commercial  Revolution  paved  the  way  for 
the  coming  of  the  Industrial  Revolution.  That 
the  latter  came  first  in  England  is  to  be  ex¬ 
plained  by  the  fact  that  England  had  partici¬ 
pated  most  extensively  in  the  Commercial  Rev¬ 
olution,  that  her  industries  and  natural  resources 
were  best  adapted  to  the  adoption  of  a  mechani¬ 
cal  system  of  manufacturing,  and  that  she  had 
developed  to  the  greatest  degree  of  any  country 
in  Europe  that  constitutional  and  legal  protec¬ 
tion  to  industrial  and  commercial  enterprise 
which  was  indispensable  to  any  extensive  expan¬ 
sion  of  business. 

IV.  The  Industrial  Revolution  and  the  So¬ 
cial  Problems  It  Created. 

It  will  be  quite  impossible  in  the  space 
available  to  describe  the  mechanical  inventions 
which  constituted  the  material  basis  of  the 
Industrial  Revolution  or  even  to  enumerate 
all  of  its  diverse  results.  For  this  the  reader 
must  be  referred  to  the  preceding  article  in 
this  Encyclopedia  by  Prof.  E.  L.  Bogart  oh  the 
Industrial  Revolution.  It  will  suffice  at  this 
place  to  describe  it  as  that  great  economic  trans¬ 
formation  which  introduced  the  mechanical  era 
of  manufacturing  and  the  improved  motive 
power  for  transportation  and  the  communica¬ 
tion  of  intelligence,  together  with  the  great 
social,  political  and  intellectual  changes  which 
accompanied  the  economic  transition.  The 
effects  of  the  Industrial  Revolution  amount  in 
their  totality  to  modern  civilization,  but  only 
a  few  of  the  more  generally  recognized  re¬ 
sults  can  be  mentioned  here.  Through  the  in¬ 
troduction  of  machinery,  the  minute  divi¬ 
sion  of  labor  and  the  specialization  of  indus¬ 
trial  processes  there  resulted  a  vast  increase 
in  the  volume  of  commodities  produced  for 
sale  and  a  great  consequent  expansion  of  com¬ 
merce,  leading  to  that  search  for  new  markets 
which  constitutes  the  connecting  link  between 
the  Industrial  Revolution  and  the  development 
of  modern  national  imperialism.  The  factory 
system  necessitated  the  congregation  of  work¬ 
men  into  the  new  industrial  cities  which  now 
sprang  up  for  the  first  time  and  supplanted  the 
agrarian  age.  The  bourgeoisie  were  greatly 
increased  in  numbers  and  wealth,  and  evolved 
into  a  distinct  capitalistic  class.  A  sharp  distinc¬ 
tion  now  arose  between  capitalist  and  laborer, 
and  social  and  economic  relationships  passed, 
as  Professor  Burgess  has  pointed  out,  from  a 
personal  to  an  impersonal  basis.  The  laborer 
became  progressively  more  and  more  dependent 
upon  the  capitalist  and  the  problem  of  unem¬ 
ployment  became  much  more  serious.  Women 
and  children  were  introduced  as  laborers  in  the 
new  factories  to  their  moral  degradation  and 
physical  deterioration.  The  division  of  in¬ 
dustrial  processes  into  minute  stages  made  it 
impossible  for  the  workman  to  complete  the 
manufacture  of  any  commodity  and  thereby 
lessened  his  interest  in  its  production  and 
created  a  psychological  burden  which  had  hith¬ 
erto  been  foreign  to  industrial  processes.  The 
machine  technology,  as  Professor  Veblen  has 
explained,  brought  a  psychic  and  cultural 
standardization  correlated  with  the  mechanical 
processes  of  the  new  order.  In  the  large, 
however,  the  Industrial  Revolution  meant,  as 


Professor  Shotwell  has  insisted,  a  transition 
from  an  agrarian  civilization  based  on  isolation, 
repetition  and  stability  to  the  modern  order 
founded  upon  a  dynamic  industrialism  and  the 
development  of  world-wide  relationships.  _  It 
has  constituted  far  the  greatest  transformation 
in  the  history  of  humanity  and  has  produced  at 
least  a  material  progress  more  notable  than,  the 
race  had  yet  achieved  from  its  beginnings 
down  to  the  close  of  the  18th  century. 

It  was  inevitable  that  so  fundamental  and 
sweeping  a  transformation  as  this  should  bring 
great  hardship  upon  those  who  suffered  most 
from  the  transition.  Had  the  proletariat  been 
able  to  support  itself  by  handicraft  trades  and 
by  petty  agricultural  operations  their  lot  would 
not  have  been  so  hard,  but  at  the  very  time 
when  the  mechanical  inventions  were  making 
handicraft  competition  impossible  an  agrarian 
revolution  was  taking  place  in  England  which 
ousted  the  peasantry  from  their  agrarian  hold¬ 
ings.  The  new  merchant  princes,  desirous  of 
attaining  the  social  prestige  of  the  ancient 
landed  nobility  and  encouraged  by  the  new 
agricultural  methods  which  had  been  intro¬ 
duced  by  Tull,  Townshend  and  Bakewell,  pro¬ 
ceeded  in  the  period  from  1760  to  1840  to  buy 
up  most  of  the  land  of  England  for  great 
estates.  The  peasantry  were  bought  out  or 
evicted  and  were  compelled  to  take  refuge  in 
the  new  industrial  cities,  where  they  became 
the  helpless  victims  of  the  avarice  and  greed 
of  the  parvenu  capitalist  manufacturer.  Those 
who  remained  in  the  country  and  tried  to  com¬ 
pete  with  mechanical  industry  or  large-scale 
agriculture  met  a  fate  not  less  severe  than 
that  of  those  who  migrated  to  the  cities.  In 
the  cities  the  great  surplus  of  laborers  made 
wages  low  and  unemployment  frequent.  The 
possibility  of  utilizing  the  labor  of  women  and 
children  reduced  the  wages  paid  to  adult  males 
or  led  to  their  discharge.  All  —  men,  women 
and  children  —  worked  at  monotonous  labor 
during  excessively  long  days  for  starvation 
wages  in  dangerous  and  unsanitary  shops  amid 
moral  conditions  even  more  deplorable.  At 
night  they  were  herded  into  cheaply  built  tene¬ 
ments  even  less  healthy  than  the  shops.  As 
one  writer  has  expressed  it,  they  ((lived  the  life 
of  a  machine  while  working  and  at  other  times 
that  of  a  beast.®  The  chimneys  of  factories 
and  dwellings  were  swept  by  very  small 
children  under  conditions  which  meant  the 
permanent  distortion  and  dwarfing  of  their 
bodies  and  serious  diseases  of  the  respiratory 
tract,  if  they  were  not  fortunate  enough  to  meet 
an  early  death.  In  the  mines  conditions  were, 
if  anything,  worse  than  in  the  factories. 
Women  and  small  children,  as  well  as  men, 
worked  in  damp  and  dark  underground  pas¬ 
sages  amid  vermin  and  filth  for  long  hours  at 
a  stretch  at  the  most  severe  type  of  physical 
labor  for  a  pittance.  Whatever  one  may  think 
of  their  remedies,  there  is  no  doubt  that  the 
socialistic  analysts  of  these  conditions,  such  as 
Marx  and  Engels,  have  drawn  an  accurate  pic¬ 
ture  of  the  horrors  of  the  social  conditions 
during  the  first  stages  of  the  Industrial  Revolu¬ 
tion.  It  would  scarcely  be  possible  to  exag¬ 
gerate  them.  One  must  not,  however,  forget 
to  give  due  recognition  to  these  early  capitalists 
for  their  part  in  building  up  the  industrial 
civilization  of  the  modern  age,  probably  the 
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greatest  achievement  of  human  genius,  even 
though  it  threatens  at  times  to  develop  into  a 
Frankenstein.  Further,  it  is  not  necessary  to 
assume  that  all  of  these  early  capitalists  were 
fiends  to  allow  such  conditions  to  exist  among 
the  working  classes.  They  were  usually  in 
little  personal  contact  with  conditions  and  the 
old  business  ethics  that  had  governed  the  gild 
and  domestic  systems  were  wholly  inadequate 
for  the  new  circumstances,  while  no  new  sys¬ 
tem  of  industrial  morality  had  yet  evolved. 
Nevertheless,  it  must  be  remembered  that  the 
conditions  in  the  business  establishments  in  the 
early  stages  of  modern  industrialism  re¬ 
sembled  what  Hobbes  imagined  the  life  of  man 
in  the  state  of  nature  to  be,  and  it  is,  there¬ 
fore,  not  surprising  that  these  evils  produced  a 
literature  of  protest  and  reform  which  was  un¬ 
precedented  in  volume  and  variety. 

The  proletariat  found  it  impossible  to  help 
themselves  out  of  the  serious  oppression  to 
which  they  had  succumbed.  In  no  important 
country  in  Europe  did  they  exercise  the  right 
of  suffrage  permanently  before  1848,  and  they 
played  an  insignificant  part  in  politics  until 
the  last  quarter  of  the  19th  century.  Labor 
organizations  were  forbidden  entirely  or 
penalized  by  unfavorable  legislation.  Violent 
opposition  to  the  existing  order  was  made  well- 
nigh  impossible  by  the  savage  criminal  codes  of 
the  time  which  reached  their  worst  form  in 
England  where  nearly  300  capital  crimes  were 
enumerated.  Any  far-sighted  program  of 
self-improvement  by  the  laboring  classes 
through  education  and  enlightenment  was 
impossible  of  realization,  for  no  comprehen¬ 
sive  system  of  free  public  education  existed 
in  Europe  except  in  Prussia,  which  was  not 
vitally  affected  by  the  Industrial  Revolution 
until  the  decade  following  1870. 

V.  Immediate  Remedies  Proposed  by  Contem¬ 
poraries  to  Solve  the  Social  Problems 
Created  by  the  Industrial 
Revolution. 

1.  Economic  Liberalism. —  The  first  great 
type  of  reform  proposed  to  meet  the  new 
conditions  was  that  which  has  been  designated 
by  recent  economic  historians  as  <(economic 
liberalism,®  but  which  is  more  generally  known 
as  the  economic  doctrine  of  laissez-faire,  or  the 
political  theory  of  individualism.  This  body 
of  doctrine  cannot  be  properly  appraised  un¬ 
less  the  historical  circumstances  surrounding 
its  origin  and  diffusion  are  taken  into  con¬ 
sideration.  It  began  before  the  Industrial 
Revolution  as  an  attack  upon  the  archaic  legis¬ 
lative  restrictions  which  had  grown  up  as  a 
part  of  the  Mercantilistic  commercial  and 
colonial  doctrine,  and,  in  so  far  as  it  helped 
to  clear  away  these  obstructions,  it  contrib¬ 
uted  to  the  coming  of  modern  industrial  so¬ 
ciety.  After  the  Industrial  Revolution  had 
come,  however,  its  later  adherents  utilized  the 
laissez-faire  concepts  to  defend  the  new  capi¬ 
talistic  order  and  to  prevent,  as  far  as  possible, 
the  solution  of  the  grave  evils  it  created 
through  remedial  legislation. 

The  founders  of  economic  liberalism  were 
the  group  of  French  writers  in  the  middle  of 
the  18th  century,  known  as  the  Physiocrats 
from  the  work  of  one  of  their  adherents,  Pierre 
Samuel  Dupont  de  Nemours,  entitled  Physi¬ 


ocracy,  or  the  Natural  Constitution  of  that 
Form  of  Government  most  Advantageous  to 
the  Human  Race>  (1767).  They  took  their 
basic  doctrine  from  the  English  Deists  and  the 
French  Philosophes  to  the  effect  that  the  realm 
of  social,  political  and  economic  phenomena 
was  governed  by  the  same  natural  laws  that 
Newton  and  his  associates  had  shown  to  rule 
the  physical  universe.  They  believed  that  the 
perfection  of  all  human  social  institutions  could 
best  be  realized  by  making  them  conform  to 
this  natural  order,  a  condition  which  would 
most  certainly  be  produced  by  a  regime  of 
unlimited  competition.  Accordingly,  they 
vigorously  advocated  the  immediate  and  total 
abolition  of  all  restrictive  legislation  and  the 
introduction  of  an  era  of  laissez-faire  indi¬ 
vidualism.  The  chief  functions  of  the  state 
were  to  be  the  protection  of  life  and  property, 
the  erection  of  public  buildings  and  works, 
and  the  promotion  of  education,  so  that  man 
might  grasp  more  surely  the  principles  of 
natural  law.  Extensive  legislation  was  re¬ 
garded  as  dangerous,  for  it  would  probably 
impede  the  operation  of  those  beneficent  natural 
principles  upon  which  they  placed  their  chief 
reliance.  The  Physiocrats  contributed  views 
of  less  significance  in  their  interpretation  of 
social  progress  in  terms  of  the  net  product 
of  agriculture  and  their  scheme  of  a  reform  in 
public  finance  which  centered  about  the  notion 
of  a  single  tax  on  land.  The  moving  genius 
among  the  Physiocrats  was  Frangois  Quesnay 
(1694-1774),  who  was  ably  seconded  by 
Gournay,  Mirabeau,  Dupont  de  Nemours, 
Mercier  de  la  Riviere,  Badeau  and  La  Trosne. 

The  general  notions  of  the  Physiocrats  con¬ 
cerning  individualism  and  state  inactivity,  ex¬ 
cept  in  the  field  of  abolishing  restrictive  legis¬ 
lation,  received  the  support  of  the  distinguished 
French  economist  and  statesman,  Anne 
Robert  Jacques  Turgot  (1727--&1)  and  of  the 
first  great  systematic  writer  on  political 
economy,  the  Scotchman,  Adam  Smith  (1723- 
90).  The  chief  significance  of  Adam  Smith 
for  the  history  of  social  reform  is  that  he 
embodied  the  laissez-faire  thesis  in  a  notable 
work,  (An  Inquiry  into  the  Nature  and  Causes 
of  the  Wealth  of  Nations )  (1776),  which  re¬ 
ceived  so  wide  a  circulation  and  attracted  so 
extensive  a  following  for  Smith’s  doctrines  that 
the  historian  Buckle,  nearly  a  century  later, 
regarded  this  book  as  the  most  influential  and 
beneficial  one  ever  written.  Aside  from  his 
acceptance  of  the  general  Physiocratic  position 
on  the  proper  functions  of  the  state,  Smith 
abandoned  to  .a  considerable  degree  the  ex¬ 
cessive  Physiocratic  laudation  of  agriculture 
and  emphasized  the  value  of  commerce  and 
manufacturing  industry.  Especially  did  he  re¬ 
vive  the  Platonic  doctrine  of  the  importance  of 
the  division  of  labor  in  increasing  and  im¬ 
proving  productivity,  and  his  emphasis  upon 
the  part  played  by  labor  in  production  paved 
the  way  for  the  later  views  of  Ricardo  and  the 
Socialists  respecting  the  <(labor  theory  of 
value.® 

Smith,  however,  died  before  the  Industrial 
Revolution  had  fully  developed  even  in  Eng¬ 
land,  and  there  is  good  evidence  for  holding 
that  he  did  not  even  foresee  the  course  of  this 
transformation,  much  less  stand  out  as  an 
apologist  of  the  new  capitalist  class.  But  his 


170 


SOCIAL  REFORM  PROGRAMS  AND  MOVEMENTS 


doctrines  were  of  a  sort  which  fitted  in  ad¬ 
mirably  with  the  policy  of  non-interference 
which  the  capitalist  manufacturers  desired  to 
have  prevail,  in  order  that  they,  if  not  their 
employees,  might  enjoy  the  (<blessings  of  the 
perfect  freedom  of  contract.®  Therefore,  his 
notions  were  expanded  and  utilized  by  the 
middle  class  and  sympathetic  economists  to 
furnish  an  authoritative  theoretical  opposition 
to  social  legislation  designed  to  advance  the 
interests  of  the  industrial  proletariat. 

The  most  extensive  development  of  his  con¬ 
cepts  naturally  took  place  in  England  where 
he  had  written  and  where  that  industrialism 
which  was  most  congenial  to  his  views  was 
the  furthest  advanced,  but  he  was  honored  by 
reverent  disciples  in  every  important  European 
state  and  in  the  United  States.  His  most  dis¬ 
tinguished  English  disciples  were  Thomas 
Robert  Malthus  (1766-1834)  ;  David  Ricardo 
(1772-1823);  James  Mill  (1773-1836)  ;  John 
Ramsay  McCulloch  (1789-1864),  and  William 
Nassau  Senior  (1790-1864).  The  one  thing 
which,  in  particular,  distinguished  the  doc¬ 
trines  of  Smith  from  those  of  his  disciples 
was  his  greater  optimism,  a  difference  which 
may  be  explained  by  the  great  change  in  the 
economic  environment  in  the  interval  which 
had  elapsed.  While  the  central  importance  of 
these  writers  was  their  elaboration  of  the  in¬ 
dividualistic  hypothesis,  each  contributed  some 
special  interpretation  of  more  or  less  origi¬ 
nality  andl  significance.  Malthus  held  that 
remedial  legislation  was  not  only  harmful  as 
interfering  with  the  natural  order  of  things, 
but  was  also  useless  as  far  as  any  hope  of  im¬ 
proving  the  poorer  classes  was  concerned.  He 
maintained  that  even  though  distribution  were 
equalized  no  permanent  good  could  result,  be¬ 
cause  population  tends  to  increase  more  rapidly 
than  the  means  of  subsistence,  and  this  dis¬ 
parity  between  population  and  available  means 
of  support  would  ultimately  be  restored  and 
with  it  would  come  a  return  of  poverty  and 
misery.  Through  an  excessive  birthrate  the 
proletariat  created  its  own  misery,  and  the 
only  hope  of  permanent  relief  lay  in  the  artifi¬ 
cial  control  and  restriction  of  the  birthrate 
through  the  postponement  of  marriage.  Ricardo 
paid  particular  attention  to  the  subject  of  dis¬ 
tribution.  From  the  Physiocratic  notion  that 
the  wages  of  agricultural  laborers  tend  toward 
the  minimum  of  subsistence  and  Malthus’  doc¬ 
trine  of  population  he  derived  his  famous  <(sub- 
sistence  theory  of  wages.®  According  to  this 
theory  wages  tend  to  that  level  which  allows 
the  laboring  class  to  exist  and  perpetuate  itself 
without  either  increase  or  decrease;  hence  the 
folly  of  legislation  designed  to  enlarge  the  in¬ 
come  of  the  proletariat,  for  the  resulting  in¬ 
crease  of  population  would  prevent  any  diminu¬ 
tion  of  poverty  and  misery.  Further,  Ricardo 
attacked  the  landlords  by  maintaining  that  rent 
tended  to  absorb  an  ever  greater  share  of  the 
social  income,  and  that  their  interests  were  op¬ 
posed  to  those  of  all  other  economic  classes. 
Finally,  he  laid  the  basis  for  the  Marxian 
theory  of  value  by  holding  that,  within  certain 
definite  limitations,  value  is  determined  by  the 
amount  of  labor  involved  in  production.  James 
Mill  brought  into  economic  liberalism  the 
utilitarian  philosophy  of  Bentham  regarding  the 
maximum  good  for  the  largest  number,  which 


Mill  and  his  associates  confidently  believed  to 
be  attainable  through  the  operation  of  the 
principles  of  economic  liberalism.  McCul¬ 
loch  was  chiefly  a  systematizer  of  the  principles 
of  his  school  and  was  the  most  sympathetic 
member  of  the  group  toward  the  laboring 
classes,  being  a  supporter  of  Place  and  Hume 
in  the  attempt  to  legalize  trade-unionism.  Senior 
represented  the  final  and  most  extreme  stage 
of  economic  liberalism  through  his  attempt  to 
perfect  economics  as  a  purely  abstract  and  ob¬ 
jective  science  and  by  his  ardent  opposition  to 
even  the  mildest  form  of  legislation  beneficial 
to  the  laboring  classes.  While  most  of 
these  writers  took  little  active  part  in  politics, 
their  ideal  <(of  perfect  competition  for  the  em¬ 
ployers  and  subjection  for  the  workers®  was 
eagerly  adopted  by  Cobden,  Bright  and  other 
members  of  the  <(Manchester  School®  and  the 
Liberal  party  in  their  effort  to  reduce  the 
power  and  privileges  of  the  landed  aristocracy 
and  to  enforce  and  perpetuate  the  servile  and 
helpless  status  of  the  laborers.  Further,  their 
notions  were  widely  popularized,  and  their  gen¬ 
eral  views  were  as  much  the  order  of  polite 
conversation  in  British  parlors  as  the  Rous- 
seauean  notions  of  the  state  of  nature  had 
been  in  the  French  salons  of  a  half  century 
before. 

In  France  the  doctrines  of  the  later  version 
of  economic  liberalism  were  espoused  by  a 
number  of  economists,  the  most  notable  of 
whom  were  Jean  Baptiste  Say  (1767-1832)  and 
Frederic  Bastiat  (1801-50).  Say’s  position  was 
very  similar  to  that  of  Senior.  He  maintained 
that  political  economy  was  purely  a  descriptive 
science  and  not  in  any  way  a  practical  art. 
The  economist  should  simply  study  and  for¬ 
mulate  economic  laws  and  should  never  usurp 
the  functions  of  the  statesman.  Reversing  the 
position  of  the  Physiocrats,  he  laid  greatest 
stress  upon  the  productivity  of  manufacturing, 
and  he  was  the  most  enthusiastic  of  all  the 
eulogists  of  the  new  era  of  mechanical  in¬ 
dustry.  He  was  the  French  bourgeois 
economist  of  the  period  as  Guizot  was  the 
statesman  of  this  group.  Bastiat  revived  the 
optimism  of  Adam  Smith  and,  as  an  ardent 
admirer  of  Cobden,  devoted  his  attention 
chiefly  to  an  advocacy  of  free  trade.  The  func¬ 
tion  of  the  state,  he  held,  was  solely  to  main¬ 
tain  ((order,  security  and  justice.®  So  obsessed 
were  Say  and  Bastiat  over  the  importance  of 
the  manufacturing  and  commercial  classes  that 
many  of  their  less  scientific  followers  came 
to  deny  that  poverty  or  misery  existed. 

In  Germany  economic  liberalism  was  de¬ 
fended  by  Johann  Heinrich  von  Thiinen  (1783- 
1850)  and  Karl  Heinrich  Rau  (1792-1870),  while 
in  America  Henry  C.  Carey  (1793-1879)  first 
introduced  the  classical  political  economy, 
though  he  differed  from  Smith’s  later  support¬ 
ers  by  reviving  the  optimism  of  Smith  and  at¬ 
tacking  the  pessimism  of  Malthus.  Moreover, 
he  advocated  national  protectionism  in  contrast 
to  the  free  trade  doctrines  of  the  others  of  the 
school. 

Though  it  will  be  evident  that  economic 
liberalism  was  as  distinctly  a  capitalistic  move¬ 
ment  as  socialism  has  been  a  proletarian  agita¬ 
tion —  that,  as  Cliffe  Leslie  expressed  it,  ((they 
created  a  science  for  wealth  rather  than  a 
science  of  wealth® —  nevertheless  it  cannot  be 
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denied  that  their  efforts  accomplished  much 
that  was  good.  Before  rational  state-activity 
to  solve  the  problems  created  by  the  Industrial 
Revolution  could  begin  in  an  effective  manner 
it  was  necessary  that  the  antique  rubbish  of 
Mercantilism  should  be  cleared  away  and  this 
was  the  great  contribution  of  the  economic 
liberals  and  their  political  adherents,  even, 
though  they  offset  much  of  the  value  of  their 
destructive  efforts  by  obstruction  of  subse¬ 
quent  progressive  legislation.  It  should  also  be 
pointed  out  in  passing  that  the  economic 
liberals  were  aided  by  the  contemporary 
philosophy  of  Romanticism,  with  its  denial  of 
the  possibility  of  artificially  accelerating  the 
rate  of  political  progress,  and  by  the  political 
individualism  which  had  been  set  forth  by  Wil¬ 
helm  von  Humboldt,  and  was  later  taken  by 
John  Stuart  Mill  in  his  earlier  days  and  by 
Herbert  Spencer.  In  England  the  more  notable 
practical  effects  of  economic  liberalism  were 
the  growth  of  free  trade,  associated  with  the 
work  of  Huskisson,  Cobden,  Bright,  Peel  and 
Gladstone ;  the  abolition  of  such  archaic  politi¬ 
cal  restrictions  as  the  Test  and  Corporation 
Acts;  the  increase  of  the  political  powers  of 
the  middle  class  in  the  central  and  local  gov¬ 
ernment  by  the  reform  bills  of  1832  and  1835 ; 
the  abolition  of  slavery  in  the  colonies  through 
the  efforts  of  Wilberforce  and  Buxton ;  the  re¬ 
peal  of  the  savage  criminal  code  as  a  result 
of  the  work  of  Romilly,  Mackintosh,  Buxton 
and  Peel ;  the  development  of  a  policy  of  pre¬ 
ventive  treatment  in  the  handling  of  the  prob¬ 
lem  of  poor  relief  which  was  evident  in  the 
notable  Poor  Law  of  1834;  and  the  first  antic¬ 
ipation  of  a  more  liberal  policy  of  imperial 
government  through  the  leadership  of  Lord 
Durham  and  others.  In  France  serfdom  and 
the  gild  monopolies  were  abolished  before  the 
close  of  the  18th  century;  Guizot  directed  the 
Orleanist  regime  solely  in  the  interests  of  the 
capitalists;  and  Bastiat’s  doctrines  were  able  to 
win  Napoleon  III  for  free  trade.  In  Prussia, 
Stein  and  Hardenburg  were  able  to  secure 
legislation  looking  toward  the  complete  aboli¬ 
tion  of  serfdom  and  gild  monopolies  and  the 
development  of  municipal  self-government. 
Following  1819  a  more  liberal  economic  and 
commercial  policy  was  embodied  in  the  famous 
Zollverein,  the  work  of  Maassen,  Billow,  Eich- 
horn  and  Von  Motz.  Most  of  the  other  Ger¬ 
man  states  followed  Prussia  in  this  liberalizing 
policy,  and  some,  like  Baden,  quite  outdistanced 
her  in  this  respect.  It  will  be  apparent,  how¬ 
ever,  that  none  of  this  legislation  materially 
benefited  the  proletariat.  Indeed,  some  of  the 
legislation  of  this  period  was  specifically  de¬ 
signed  to  paralyze  all  efforts  of  the  laborers  at 
self-improvement  and  the  agitators  for  the 
abolition  of  negro  slavery  in  the  colonies  passed 
by  unnoticed  a  far  worse  type  of  slavery  which 
existed  at  home  among  their  own  countrymen. 
Such  a  body  of  doctrine  could  not  endure  long 
unchallenged  in  the  face  of  the  growth  of 
modern  industrialism  and  the  increasing  misery 
of  the  proletariat. 

2.  English  Philosophical  Radicalism  and 
Utilitarianism. — •Utilitarianism,  a  term  used  by 
Jeremy  Bentham  and  given  currency  by  John 
Stuart  Mill,  is  the  designation  usually  applied 
to  the  school  of  writers  headed  by  Bentham 
(1748-1832)  and  including,  among  others, 


James  Mill,  George  Grote,  John  Austin, 
Alexander  Bain  and  John  Stuart  Mill.  They 
represented  primarily  the  spirit  and  tenets  of 
economic  liberalism  in  the  field  of  political 
theory,  and  their  work  constituted  the  only 
significant  contribution  of  England  to  this  field 
between  the  time  of  Burke  and  that  of  Spencer. 
Essentially,  they  were  a  further  development 
of  that  philosophical  radicalism  in  England 
which  grew  out  of  English  sympathy  with  the 
French  Revolution,  and  was  represented  by 
William  Godwin,.  Thomas  Paine,  William 
Cobbett,  Francis  Place  and  that  group  of 
literary  men,  such  as  Shelly,  Byron  and  Words¬ 
worth,  with  whose  works  and  ideas  Mr.  Brails- 
ford  has  recently  made  English  readers  famil¬ 
iar.  This  group  stood  in  direct  opposition 
to  the  satisfaction  which  Blackstone  and 
Burke  expressed  over  the  alleged  perfection  of 
British  institutions  and  maintained  the  necessity 
of  radical  changes  in  the  direction  of  eliminat¬ 
ing  archaic  laws,  institutions  and  practices.  In 
his.  earlier  years  Bentham  might  have  been 
logically  classed  with  this  group,  for  his  first 
notable  work — CA  Fragment  on  Government 
(1776)  — was  a  violent  attack  upon  the  com¬ 
placency  of  Blackstone.  But  he  gradually  de¬ 
veloped  a  general  philosophy  of  reform  and 
thus  remolded  radicalism  into  utilitarianism. 
His  doctrines  were  based  upon  the  hedonistic 
psychology.,  which  had  been  anticipated  by 
Machiavelli,  Hobbes  and  Helvetius,  and  upon 
the  ethical  slogan  of  ((the  greatest  happiness 
for  the  greatest  number® — a  principle  earlier 
enunciated  but  not  greatly  developed  by 
Hutcheson,  Beccaria  and  Priestley.  Institutions 
were  to  be  judged  according  to  their  contribu¬ 
tions  to  the  attainments  of  this  <(greatest  happi¬ 
ness.®  His  practical  program  of  reform,  however, 
indicated  that,  like  the  economic  liberals,  he  re¬ 
garded  unrestricted  competition  and  enlightened 
self-interest  as  the  chief  avenues  through  which 
his  utilitarian  program  could  be  realized.  His 
chief  concern  was  with  the  abolition  of  restric¬ 
tive  legislation,  but  he  did  urge  some  positive 
reforms,  such  as  education  of  the  masses,  the 
extension  of  savings  institutions,  public  health 
legislation  and  prison  reform.  Further,  though 
Bentham  and  his  immediate  followers  might 
seem  to  have  regarded  the  ^greatest  good  to 
the  greatest  number®  as  best  attainable  through 
conferring  ((the  greatest  amount  of  goods  upon 
the  business  classes,®  his  terminology  was  one 
which,  if  honestly  interpreted,  was  excellently 
adapted  to  serving  as  a  basis  for  urging  a 
large  amount  of  positive  remedial  legislation  in 
the  behalf  of  the  proletariat.  In  this  way  the 
utilitarian  premises  later  became  an  important 
force  supporting  constructive  social  legislation. 
In  fact,  this  evolution  of  utilitarianism  is  evi¬ 
dent  even  within  the  circle  of  its  own  ad¬ 
herents,  for  John  Stuart  Mill  eventually  evolved 
from  an  exponent  of  marked  individualism 
into  a  vigorous  exponent  of  social  legislation 
in  the  interest,  of  the  laboring  classes  and  a 
not  unappreciative  student  of  distinctly 
socialistic  proposals.  Probably  the  only  im¬ 
portant  achievement  of  this  group  in  the  way 
of  aiding  the  lower  classes  was  the  work  of 
Francis  Place  and  Joseph  Hume*  in  securing 
the  temporary  legalization  of  trade-unionism, 
but  they  made  important  contributions  to 
securing  that  abolition  of  obstructive  legisla- 
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tion  which  was  described  above  in  connection 
with  the  practical  results  of  economic  liberalism. 

3.  The  Rise  of  Distinct  Forms  of  Oppo¬ 
sition  to  the  Individualism  of  Economic 
Liberalism. — A.  The  Criticism  of  Economists. — 
There  were  a  number  of  theoretical  difficulties 
in  economic  liberalism  which  would  naturally 
attract  the  opposition  of  political  economists. 
While  Smith  had  actually  assumed  to  be  more 
concerned  with  the  wealth  of  a  ^nation®  than 
of  a  class,  it  is,  nevertheless,  true  that  his  fol¬ 
lowers  seemed  to  be  chiefly  concerned  with  the 
wealth  of  the  new  business  class  rather  than  with 
the  problem  of  increasing  the  prosperity  of  the 
entire  nation.  This  brought  upon  the  school 
the  criticism  of  economists  who  presented  a 
national  or  social  theory  of  wealth  and  main¬ 
tained  that  the  increase  of  the  wealth  of  in¬ 
dividuals  or  classes  was  no  safe  criterion  for 
judging  of  the  value  of  an  economic,  social 
or  political  policy  to  the  state  or  society.  This 
was  the  point  of  view  especially  of  the  English¬ 
man,  Lord  Lauderdale  (1759-1839),  and  the 
Scotch-Canadian,  John  Rae  (1786-1873).  The 
position  of  the  economic  liberals  generally 
and  of  Senior  and  Say,  in  particular,  that  the 
economist  must  maintain  his  science  as  a  purely 
abstract  and  descriptive  discipline  and  severely 
refrain  from  advocating  any  policy  of  state- 
manship  or  social  reform  was  vigorously  at¬ 
tacked  by  Rae  and  by  Jean  Charles  Leonard 
de  Sismondi  (1773-1842).  Sismondi  was  the 
most  distinguished  and  effective  exponent 
in  his  age  of  the  notion  that  economics 
has  a  distinct  function  in  promoting  general 
prosperity  and  social  reform,  a  point  of  view 
since  urged  with  vigor  by  economists  like 
Schmoller,  Gide,  Webb,  Hobson,  Fisher,  Fetter 
and  Seager.  He  saw  clearly  that  economics 
should  be  intimately  concerned  with  the  prob¬ 
lems  of  practical  statesmanship  and  applied 
sociology  and,  more  than  any  other  writer  of 
his  time,  he  foreshadowed  modern  social  eco¬ 
nomics.  Moreover,  his  practical  program  of 
reform  embraced  most  of  what  is  now  included 
in  trade-unionism,  factory  legislation  and  social 
insurance.  He  was  a  solitary  figure  in  his  age, 
but  his  doctrines  were  later  accorded  respect, 
as  economics  swung  back  more  and  more  to 
the  social  point  of  view.  Again,  the  economic 
liberals  were  internationalists  and  exponents 
of  free  trade.  This  attitude  was  attacked  by 
the  early  nationalistic  economists,  Adam  Hein¬ 
rich  Muller  (1779-1829),  Frederick  List  (1789- 
1846)  and  Henry  C.  Carey  (1793-1879).  They 
defended  the  policy  of  a  national  protective 
tariff  to  give  national  self-sufficiency  and  pros¬ 
perity.  The  nation,  rather  than  individuals, 
classes  or  human  society  as  a  whole,  received 
their  special  solicitude.  They  were  not,  how¬ 
ever,  inflexibly  dogmatic  in  this  position  and 
List,  in  particular,  held  that  after  the  Indus¬ 
trial  Revolution  had  become  thoroughly  estab¬ 
lished  in  a  country  free  trade  might  be  bene¬ 
ficial,  but  to  protect  infant  industry's  in  the 
first  stages  of  industrial  development  a  pro¬ 
tective  tariff  was  indispensable.  Finally,  the 
economic  liberals  erred  in  the  direction  of  too 
great  an  abstraction  and  absolutism  in  economic 
doctrines.  They  generalized  too  much  from 
contemporary  conditions  and  were  confident  in 
the  universal  and  eternal  applicability  of  their 
economic  laws  and  theories.  This  defect  was 


corrected  by  the  early  representatives  of  the 
historical  school  of  economics,  chiefly  Richard 
ones  (1790-1855),  Bruno  Hildebrand  (1812- 
8),  Wilhelm  Roscher  (1817-94),  and  Karl 
Knies  (1821-98).  The  predominance  of  the 
Germans  in  this  group  has  led  to  the  practical 
identification  of  the  historical  school  with  Ger¬ 
man  economists.  These  writers  ridiculed  the 
element  of  absolutism  in  the  classical  economic 
doctrines  and  maintained  that  any  set  of  eco¬ 
nomic  theory  could  be  true  only  for  the  society 
from  which  the  facts  or  premises  were  drawn. 
Therefore,  economic  theories  must  change  with 
historical  alterations  in  the  economic  consti¬ 
tution  of  societies,  and  there  can  be  no  in¬ 
variable  economic  laws  nor  any  valid  economic 
theory  which  ignores  the  dynamic  element  of 
economic  progress  and  concrete  economic  facts. 

B.  Political  Opposition  and  Humanitarianism. 

■ —  It  has  been  shown  that  economic  liberalism 
was  primarily  an  economic  philosophy  and  a 
political  program  designed  in  the  interest  of 
the  capitalists,  who,  in  politics,  adhered  to  the 
Whig  or  Liberal  party.  It  was  but  natural, 
therefore,  that  it  would  be  assailed  by  the  party 
whose  economic  and  political  interests  were 
diametrically  opposed  to  the  business  element, 
namely,  the  landed  proprietors  who  made  up 
the  bulk  of  the  Tory  or  Conservative  party. 
The  Tories  had  a  number  of  reasons  for  dis¬ 
liking  the  capitalists.  In  the  first  place,  there 
was  the  social  aversion  of  the  aristocrat  for 
what  he  regarded  as  the  parvenu  eager  to  break 
into  his  ranks.  Then  they  felt  that  the  new 
industrialism  had  destroyed  forever  the  <(Merrie 
England®  in  which  the  landlords  were  supreme. 
Again,  they  entertained  a  jealousy  of  the  grow¬ 
ing  political  power  of  the  middle  class,  espe¬ 
cially  after  the  latter  had  forced  through  the 
Reform  Bill  of  1832.  Finally,  the  economic 
interests  of  the  two  classes  were  fundamentally 
opposed;  the  Tories  desired  a  continuation  of 
the  Corn  Laws  to  keep  the  price  of  grain  high, 
while  the  business  class  desired  their  abolition 
to  secure  cheap  wheat  and,  therefore,  accord¬ 
ing  to  the  current  economic  reasoning,  cheap 
labor.  The  Tories  were  extremely  fortunate 
in  finding  a  point  of  attack  upon  the  capitalists 
which  enabled  them  to  cloak  their  political  and 
economic  aims  under  the  mantle  of  humani¬ 
tarian  sentiments  and  to  .entertain  some  hope 
of  increasing  their  political  following  among 
the  proletariat.  This  avenue  of  assault,  de¬ 
cided  upon  by  the  Tories,  was  factory  legisla¬ 
tion  which  would  reduce  the  prosperity  of  the 
manufacturers  by  compelling  them  to  grant 
higher  wages  or  shorter  hours  and  introduce 
better  physical  conditions  and  appliances  in 
their  factories.  Probably  too  much  has  been 
made  of  this  point  by  recent  writers  who  have 
followed  Arnold  Toynbee  in  emphasizing  the 
political  and  economic  selfishness  that  motivated 
the  landlord  factory  reformers.  Doubtless  many 
of  the  leaders  in  this  movement  were  governed 
by  real  humanitarian  impulses,  but  it  can  at 
least  be  said  that  they  were  especially  favored 
in  finding  a  line  of  social  reform  which  harmon¬ 
ized  particularly  well  with  their  economic  and 
political  interests.  The  leaders  in  the  earlier 
stages  of  this  <(Tory  social  reform®  were  An¬ 
thony  Ashley  Cooper,  seventh  Earl  of  Shaftes¬ 
bury  (1801-85),  Michael  Thomas  Sadler 
(1780-1835),  Richard  Oastler  (1789-1861)  and 
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John  Fielden  (1784-1849).  They  secured  the 
appointment  oj  the  investigating  commissions 
that  have  furnished  the  present  generation  with 
most  of  their  sources  of  information  concern¬ 
ing  the  conditions  among  the  laboring  classes 
in  England  during  the  first  half  of  the  19th 
century  and  obtained  much  remedial  legislation 
designed  to  alleviate  or  eliminate  these  con¬ 
ditions.  It  is  impossible  in  the  space  available 
to  describe  in  detail  the  contents  of  this  legis¬ 
lation,  but  its  general  character  can  be  indi¬ 
cated.  The  factory  acts  of  1802,  1819,  1831, 
1833,  1844,  1847,  1850  and  several  minor  laws 
of  the  ((sixties®  secured  for  the  laboring  classes 
in  practically  all  factories  the  10-hour  day, 
proper  factory  inspection,  safety  appliances, 
better  sanitary  conditions  and  a  general  dis¬ 
couragement  of  child  labor.  Women  and  chil¬ 
dren  were  excluded  from  mines,  and  better 
hours  and  safety  devices  provided  for  in  acts 
of  1842,  1855  and  1872.  The  distressing  evils 
in  the  employment  of  juyenile  chimney-sweeps 
were  eliminated  by  laws  of  1834  and  1840. 
Particularly  urged  by  Ashley  were  the  im¬ 
portant  Factory  Act  of  1833  and  the  famous 
<(Ten-Hour  Bill®  of  1847.  Thus  political  jealousy 
and  economic  rivalry  between  the  upper  and 
middle  classes  were  able  to  achieve  for  the  bet¬ 
terment  of  the  proletariat  much  more  than  the 
latter  and  their  sympathizers  were  able  to  ob¬ 
tain  for  themselves.  While  Shaftesbury  may 
have  been  motivated  by  some  genuine  humani¬ 
tarian  impulses  in  his  campaign  for  social  re¬ 
form,  it  is  doubtful  if  the  same  can  be  said 
for  the  continuator  of  his  policy,  Benjamin 
Disraeli  (1804-81),  probably  the  most  un¬ 
scrupulous  and  self-centred  politician  in  Eng¬ 
lish  history.  That  he  thoroughly  understood  the 
oppression  of  the  peasantry  and  the  industrial 
proletariat  no  reader  of  his  cSybiP  can  doubt, 
but  little  evidence  exists  that  he  was  touched 
by  any  real  personal  sympathy  for  the  op¬ 
pressed  and  much  leads  one  to  the  conclusion 
that  his  advances  to  the  lower  classes  were 
founded  upon  purely  partisan  and  personal 
motives  and  ambitions.  In  part,  he  continued 
Shaftesbury’s  social  legislation,  but  his  appeal 
for  the  support  of  the  proletariat  was  primarily 
political.  By  the  Reform  Act  of  1867  he  ex¬ 
tended  the  suffrage  to  the  greater  part  of  the 
urban  laboring  class.  This  type  of  social  re¬ 
form  again  appeared  in  England  during  the 
Conservative-Unionist  regime,  when  it  was  par¬ 
ticularly  associated  with  the  name  of  Joseph 
Chamberlain.  This  benevolent  paternalism, 
born  of  political  rivalry,  was  confined  in  its 
earlier  stages  chiefly  to  England,  for  there 
alone  had  the  new  business  class  attained  to 
sufficient  proportions  to  attract  the  organized 
opposition  of  the  landed  interests.  It  appeared 
at  a  later  time  in  other  European  states,  most 
notably  in  the  case  of  the  Bismarckian  social 
insurance  legislation. 

C.  Early  Christian  Socialism. —  The  new  capi¬ 
talism  and  industrialism  and  its  theoretical 
apologists  among  the  economic  liberals  were 
undeniably  associated  with  materialism  and 
rationalism  and  this  inevitably  led  to  opposi¬ 
tion  from  the  Churchmen  and  the  ^faithful® 
of  all  types.  While  programs  of  social  reform 
hostile  to  economic  liberalism  were  put  forward 
by  Catholics,  High  Churchmen,  Broad  Church¬ 
men  and  Dissenters,  one  unifying  purpose  runs 


through  all  of  their  work,  namely,  the  desire 
to  socialize  Christianity  and  thereby  to  capture 
social  reform  for  the  Church  and  to  attract  for 
religious  institutions  and  practices  the  in¬ 
creasing  gratitude  and  favor  of  the  numerous 
members  of  the  proletarian  classes. 

In  the  field  of  Social  Catholicism  there  were 
a  number  of  interesting  developments,  particu¬ 
larly  in  France  under  the  Bourbon  restoration 
and  the  Orleanist  monarchy.  The  movement 
began  as  a  revival  of  emotionalism,  obscuranti- 
cism  and  political  reaction  in  the  doctrines  of 
Frangois  Rene  de  Chateaubriand  (1768-1848), 
Louis  Gabriel  Ambroise  de  Bonald  (1754-1840) 
and  Joseph  de  Maistre  (1753-1831),  but  the 
growth  of  democracy  affected  Church  as  well 
as  state  in  France  and  the  exponents  of  the 
religious  revival  clearly  understood  that  if  they 
vvere  to  make  any  headway  they  would  need  to 
liberalize  the  Catholic  standpoint.  This  was 
partially  achieved  by  Antoine  Frederic  Ozanam 
(1813-53),  who  founded  the  Society  of  Saint 
Vincent  de  Paul  and  linked  up  Neo-Catholicism 
with  practical  philanthropy;  by  Alphonse  de 
Lamartine  (1790-1869),  who  attempted  to  con¬ 
nect  the  Catholic  movement  with  the  growth 
of  republican  sentiment  in  France;  by  Robert 
de  Lamennais  (1782-1854),  who  tried  ineffec¬ 
tively  to  harmonize  Catholicism  and  the  prin¬ 
ciples  of  the  French  Revolution;  and  by  Phil- 
lippe  Joseph  Buchez  (1796-1865),  who  adopted 
the  historical  viewpoint  of  the  German  school 
of  economists,  tried  to  prove  the  spirit  of 
Christianity  to  be  revolutionary,  anticipated  the 
<(gild  socialism®  of  Bishop  von  Ketteler  and 
Franz  Hitze,  and  advocated  a  scheme  of  co¬ 
operative  production  and  distribution. 

The  Protestant  members  of  the  first  im¬ 
portant  group  of  Christian  social  reformers 
have  usually  been  those  specifically  designated 
as  <(Christian  Socialists,®  but  there  seems  no 
doubt  that  this  title  could  with  equal  accuracy 
be  extended  to  the  Catholic  reformers.  The 
leaders  in  this  movement  were  chiefly  Anglican 
clergymen  of  the  Broad  Church  party,  though 
there  was  some  support  accorded  by  the  Uni¬ 
tarians.  The  most  prominent  members  of  the 
Christian  Socialist  group  in  England  were  John 
Frederick  Denison  Maurice  (1805-72),  Charles 
Kingsley  (1819-75)  and  Thomas  Hughes  (1822- 
96).  Others  of  influence  who  adhered  to  their 
general  point  of  view  were  John  M.  F.  Ludlow 
(1821-1911)  and  John  Lalor  (1814-56).  Maurice, 
conventionally  regarded  as  the  founder  of  the 
movement  in  England,  was  especially  interested 
in  promoting  the  cause  of  the  education  of  the 
laboring  class.  Kingsley  analyzed  the  social 
problems  of  his  day  in  powerful  sermons  and 
telling  books,  like  (Alton  Locked  (Yeast)  and 
^ater-BabiesP  Like  Buchez,  he  also  urged 
the  formation  of  workingmen’s  organizations 
and  the  institution  of  co-operative*  associations. 
Probably  the  most  enduring  contribution  of 
English  Christian  Socialism  to  social  reform 
was  the  further  impulse  given  to  the  organiza¬ 
tion  of  co-operative  and  profit-sharing  socie¬ 
ties,  of  which  one  —  the  famous  Rochedale 
Pioneers — has  endured  to  the  present  day.  The 
co-operative  movement  spread  rapidly  on  the 
Continent  and  has  developed  particularly  in 
Denmark  and  Belgium.  The  other  important 
effects  of  Christian  Socialism  in  this  first  stage 
was  its  aid  to  the  cause  of  the  education  of 
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the  proletariat  and  the  arousing  of  the  interest 
of  the  Anglican  Church  in  social  reform.  The 
impulse  to  social  reform  within  the  Anglican 
Church  originated  by  the  Christian  Socialists 
attracted  even  members  of  the  High  Church 
party,  and  the  leaders  of  that  obscurantic  and 
emotional  reaction  —  the  Oxford  Movement  — 
such  as  Whately,  Arnold,  Froude,  Hurrell, 
Newman,  Keble  and  Pusey  lent  their  support 
to  the  development  of  trade-unionism  and  the 
betterment  of  housing  conditions  among  the 
poor.  Finally,  even  the  dissenting  sects,  par¬ 
ticularly  the  Quakers  and  the  newer  evangelical 
organizations,  as  Dr.  Faulkner  and  Miss 
Simeral  have  shown,  took  a  very  significant 
part  in  agitating  for  remedial  legislation  for 
the  poorer  classes. 

D.  The  ^Esthetic  Revolt  Against  Material¬ 
ism  and  Misery.—  While  the  Industrial  Revolu¬ 
tion  has  produced  nearly  all  the  material  com¬ 
forts  of  modern  life  and  created  many  new 
forms  of  art  and  beauty  as  well,  there  can 
be  no  doubt  that  in  its  first  stages,  at  least, 
the  new  industrialism  with  its  dismal  factories, 
clouds  of  smoke  and  filthy  tenements  was  ex¬ 
tremely  ugly  and  repulsive  to  the  aesthetic  tem¬ 
perament  and  to  humanitarian  impulses.  There 
fore,  the  new  order  of  things  and  its  supporters 
among  the  economic  liberals  received  a  vigorous 
attack  from  those  who  were  the  representatives 
of  the  literary  and  artistic  standards  of  the  age. 
This  so-called  aesthetic  revolt  against  the  origins 
of  the  modern  industrial  order  was  of  a  rather 
varied  sort,  ranging  all  the  way  from  the  purely 
cultural  protest  of  men  like  Matthew  Arnold 
to  the  conversion  of  leading  literary  figures  like 
George  Sand  and  William  Morris  to  open 
socialistic  programs.  While  most  of  the  lead¬ 
ing  figures  in  art  and  literature  during  the 
•second  third  of  the  19th  century  were  repulsed 
by  the  new  industrial  developments,  a  few  can 
be  singled  out  as  the  leaders  in  the  aesthetic 
protest.  Among  these  were  Robert  Southey 
(1774-1843),  Thomas  Carlyle  (1795-1881), 
Samuel  Coleridge  (1772-1834)  ;  Charles  Dickens 
(1812-70),  Charles  Reade  (1814-84),  John  Rus- 
kin  (1819-1900),  Matthew  Arnold  (1822-88), 
William  Morris  (1834-96),  Ralph  Waldo  Emer¬ 
son  (1803-82),  George  Sand  (Madame  Dude- 
vant)  (1804-76)  and  Leo  Tolstoy  (1828-1910). 
Of  this  group  the  most  important  were  Carlyle, 
Ruskin,  George  Sand  and  Tolstoy.  Carlyle  is 
significant  chiefly  as  a  critic  of  materialism  and 
the  economic  abstractions  of  the  classical 
school.  He  had  no  constructive  program  of 
reform  further  than  a  willingness  to  wait  for 
some  unique  genius  to  appear  with  a  ready¬ 
made  solution.  Ruskin  was  as  bitter  as  Carlyle 
in  his  criticism  of  the  new  industrial  society 
and  its  ideals,  but  he  offered  some  solution  of 
the  problems  through  his  advocacy  of  a  restora¬ 
tion  of  the  dignity  of  labor,  the  institution  of 
a  regime  of  industrial  co-operation,  state-educa¬ 
tion,  government  workshops  and  state  insurance 
for  the  working  classes.  A  part  of  his  program 
bordered  on  the  gild-socialism  of  a  slightly  later 
period,  but  he  set  education  above  all  other 
types  of  relief  for  the  situation.  George 
Sand,  of  a  slightly  earlier  period,  imbibed  freely 
the  utopian  and  revolutionary  socialism  of 
the  ^forties®  in  France,  and  by  her  writ¬ 
ings  did  much  to  popularize  t-hese  notions, 
in  particular  the  doctrines  of  Pierre 


Leroux.  Tolstoy’s  reform  program  was  espe¬ 
cially  retrogressive  and  irrational.  He  advo¬ 
cated  a  complete  abandonment  of  the  new  in¬ 
dustrialism,  a  return  to  an  agrarian  age  and 
the  organization  of  the  agrarian  economy  ac¬ 
cording  to  the  principles  of  the  Russian  Mir, 
with  its  communistic  practices  considerably  ex¬ 
panded.  While  one  can  appreciate  the  real  and 
valid  motives  for  this  revolt  of  the  aesthetic 
temperament  against  the  repulsive  features  of 
modern  industrial  society,  this  group  offered 
little  in  the  way  of  workable  constructive  re¬ 
forms.  Few,  except  those  who  went  over  to 
socialism,  had  any  real  reform  program.  Only 
an  insane  person  could  accept  the  proposal  of 
some  of  them  that  society  should  revert  to  a 
pre-industrial  Revolution  economy  where  kings 
lived  with  less  comforts  than  the  average  work¬ 
ingman  of  to-day.  Further,  even  those  who, 
like  Ruskin,  had  some  program  to  offer  were 
scarcely  in  line  with  modern  industrial  de¬ 
mocracy,  but  desired  the  establishment  of  some 
sort  of  authoritative  and  benevolent  paternalism. 
In  spite  of  all  this,  the  aesthetic  protest  was  a 
real  contribution  to  the  reform  cause,  for  it 
effectively  insisted  that  an  increase  in  material 
gain  was  no  complete  justification  of  a  new 
order  of  civilization  and  maintained  that  modern 
industrialism  must  make  a  place  for  the  realm 
o f  the  ideal  and  the  aesthetic.  The  more  recent 
circle  of  literary  critics,  of  the  social  order, 
like  Emile  Zola,  Anatole  France,  Bernard  Shaw, 
H.  G.  Wells,  John  Galsworthy,  Maeterlinck 
and  Upton  Sinclair  differ  from  most  of  their 
predecessors  in  that,  instead  of  favoring  a  re¬ 
turn  to  a  more  primitive  economy  and  social 
order,  they  are  among  the  most  ardent  ex¬ 
ponents  of  radical  social  reform.  Only  a  few, 
enamored  with  the  best  of  older  civilizations 
and  seeing  only  the  darkest  phases  of  the  pres¬ 
ent  order,  have  looked  back  with  longing 
eyes  to  a  by-gone  age.  In  this  class  may  be 
put  Profs.  J.  P.  Mahaffy  and  Warde  Fowler, 
Ralph  Adams  Cram  and  J.  A.  Symonds. 

E.  Utopian  Socialism  and  the  Reconstruction 
of  the  Social  and  Economic  Environment. — 
It  has  already  been  shown  that  those  extremely 
radical  schemes  of  social  reform,  which  are  con¬ 
ventionally  known  as  <(utopian,®  appear  in  the 
greatest  numbers  after  some  great  transition 
which  brings  with  it  an  abnormal  degree  of 
misery.  The  Industrial  Revolution,  the  great¬ 
est  of  all  such  transitions  and  probably  the 
most  productive  of  accompanying  misery,  natu¬ 
rally  brought  forth  an  unprecedented  number 
of  utopian  plans  for  the  solution  of  existing 
social  problems,  but  all  of  these  programs  were 
more  realistic  and  practical  than  the  somewhat 
fanciful  utopias  of  the  17th  century.  In  the 
most  fundamental  sense  utopian  socialism  of 
the  first  half  of  the  19th  century  was  a  revolt 
against  the  semi-fatalism  of  the  premises  of 
economic  liberalism,  which  had  represented  so¬ 
ciety  as  the  product  of  natural  laws  and  forces, 
had  accused  the  proletariat  of  being  the  authors 
of  their  own  miseries  and  sorrows  and  had 
sharply  denied  the  possibility  of  improving  con¬ 
ditions  artificially  through  constructive  legisla¬ 
tion.  Utopian  socialism  denied  this  premise  of 
Romanticism,  individualism  and  economic  lib¬ 
eralism  and  revived  the  notions  of  the  French 
Revolution  to  the  effect  that  human  intelligence 
and  ingenuity  were  fully  equal  to  the  task  of 
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forging  a  new  social  and  economic  order.  They 
held  that  human  nature  is  primarily  the  prod¬ 
uct  of  the  social  environment  and  that,  accord¬ 
ingly,  the  solution  of  the  contemporary  evils 
was  to  be  found  in  the  creation  of  a  better 
set  _  of  <  social  institutions  and  practices.  They 
maintained  that  man  can  by  rational  thought 
determine  his  own  social  system  and  social  re¬ 
lations,  and  some,  like  Fourier,  even  claimed 
that  man  may  by  well-conceived  legislation  an¬ 
ticipate  the  normal  course  of  social  evolution. 

The  initiator  of  the  utopian  schemes  of  this 
period  is  conventionally  assumed  to  be  Count 
Henri  de  Saint-Simon  (1760-1825),  though  he 
can  be  quite  as  much  regarded  as  the  formu- 
lator  of  the  chief  theses  of  Comtian  sociology 
and  a  forerunner  of  Christian  Socialism,  and 
though  there  is  no  doubt  that  the  other  utopias 
would  have  appeared  out  of  the  surrounding 
conditions  had  Saint-Simon  never  written. 
Probably  Saint-Simon’s  most  important  con¬ 
tribution  to  social  science  and  ultimately  to 
social  reform  was  his  contention  that  the  social 
problems  created  by  the  Industrial  Revolution 
were  of  so  serious  a  sort  that  a  distinct  science 
of  society,  or  of  social  reconstruction,  must  be 
evolved  to  deal  with  them.  This  goal  was  at 
last  realized  with  the  foundation  of  scientific 
sociology  in  the  works  of  Auguste  Comte,  Her¬ 
bert  Spencer  and  the  early  Organicists.  Saint- 
Simon’s  practical  program  of  reform  rested 
upon  the  reconstruction  of  society  according  to 
two  somewhat  divergent  proposals,  namely,  the 
restoration  of  the  practices  and  principles  of 
primitive  Christianity  and  the  handing  over  of 
society  to  the  control  of  a  group  of  industrial 
experts  who  would  reorganize  things  in  a 
rational  and  humanitarian  manner.  His  em¬ 
phasis  on  the  ability  of  a  purified  Christianity 
to  solve  current  political  questions  constituted 
an  impulse  to  the  later  development  of  Christian 
Socialism,  while  his  proposal  for  a  scientific 
direction  of  modern  industrial  society  was 
elaborated  by  his  disciple,  Auguste  Comte,  in 
the  latter’s  Principles  of  a  Positive  Policy.* 
The  disciples  of  Saint-Simon  developed  his 
diverse  notions.  Enfantin  and  Bazard  em¬ 
phasized  the  communistic  principles  which  were 
to  be  found  in  that  primitive  Christianity  which 
Saint-Simon  had  so  much  admired.  Leroux 
defended  the  notion  of  the  social  and  moral 
equality  of  men  and  stressed  the  concept  of  the 
essential  and  desirable  solidarity  of  society  and 
of  the  interests  of  all  social  classes.  Comte 
attempted  to  systematize  the  new  social  science 
of  which  Saint-Simon  had  seen  the  need.  The 
greatest  of  the  French  Utopians  was  Franqois 
Marie  Charles  Fourier  (1772-1835).  He  was 
one  of  the  most  thorough  believers  in  the 
possibility  of  reforming  mankind  through  the 
creation  of  an  ideal  social  environment.  This 
he  believed  would  be  found  in  an  <(apartment- 
house  utopia®  —  a  co-operative  community  or 
phalange  of  some  1,800  individuals.  He  hoped 
ultimately  to  see  human  society  reconstituted 
as  a  world  federation  of  phalanges,  the 
capital  of  which  was,  significantly,  to  be  lo¬ 
cated  at  Constantinople.  Fourier,  wisely,  did 
not  plan  a  society  which  would  wholly  abolish 
all  private  property  or  attempt  to  equalize  all 
classes  and  individuals,  but  worked  out  what 
he  believed  to  be  a  proper  fractional  distribu¬ 
tion  of  the  social  income  between  labor,  capital 


and  enterprise.  While  he  did  not  profoundly 
affect  France,  no  other  member  of  the  utopian 
group  attracted  so  large  and  sympathetic  a 
following  in  America  and  many  phalansteries 
were  established  in  the  United  States,  the  most 
famous  of  which  was  Brook  Farm,  founded  and 
conducted  by  some  of  the  most  noted  members 
of  the  ((Brahman  caste®  of  New  England  literary 
lights.  The  remaining  French  utopian  reformer 
was  Etienne  Cabet  (1788-1856),  whose  follow¬ 
ers  established  an  experimental  community  first 
in  Texas  and  later  in  Nauvoo,  Ill.  The  lead¬ 
ing  English  utopian  was  Robert  Owen  ( 1771— 
1858),  who  came  into  the  field  of  utopian 
theorizing  fresh  from  a  practical  demonstration 
of  the  possibility  of  establishing  an  ideal  in¬ 
dustrial  community.  At  the  cotton  mills  in 
New  Lanark  he  had  organized  an  advanced 
industrial  community,  which,  at  the  opening  of 
the  19th  century,  possessed  most  of  the  features 
which  characterize  the  more  progressive  indus¬ 
trial  organizations  of  the  present  day  and  which 
was  unique  at  that  time.  While  Owen  gave  his 
support  to  almost  every  type  of  constructive 
philanthropy  which  was  current  in  his  day,  he 
is  known  especially  for  his  agitation  in  the 
cause  of  factory  legislation  and  trade-unionism, 
his  vigorous  advocacy  of  industrial  co-opera¬ 
tion  and  his  concrete  plan  for  ideal  industrial 
communities.  The  latter  did  not  differ  markedly 
from  that  of  Fourier,  though  each  group  was 
to  be  slightly  smaller.  Though  his  plan  was 
adopted  in  several  places  in  the  United  States, 
most  notably  at  New  Harmony,  Ind.,  it  re¬ 
sulted  in  little  practical  success,  and  the  en¬ 
during  mark  which  Owen  left  on  social  reform 
consists  chiefly  in  his  support  of  every  means 
of  aiding  the  solution  of  existing  evils  and  his 
emphasis  upon  the  peculiar  virtues  in  co-op¬ 
eration.  But  significant  as  were  the  premises 
and  the  achievements  of  utopian  socialism  in 
emphasizing  the  ability  of  society  consciously 
and  artificially  to  solve  its  own  problems,  this 
type  of  socialism  could  scarcely  lead  directly 
into  Marxian  socialism.  It  was  too  imprac¬ 
tical  and,  from  the  standpoint  of  the  Marxian, 
it  was  not  sufficiently  democratic.  The  Utopians 
did  not  set  forth  plans  designed  to  aid  the 
proletariat  alone,  but  aimed  at  a  reconstruction 
of  all  of  society.  In  a  very  real  sense  they  were 
as  much  the  forerunners  of  modern  French 
<(solidarism®  as  of  Marxian  socialism.  Between 
utopian  and  Marxian  socialism  there  intervened 
the  stage  of  <(transitional  socialism®  by  which 
socialism  was  made  a  revolutionary  and  a 
proletarian  movement.  More  recent  echoes  of 
the  utopian  movement  have  been  William  Mor¬ 
ris’  (News  from  Nowhere)  and  Edward 
Bellamy’s  (Looking  Backwards 

F.  Transitional  or  Revolutionary  Socialism. 
—  The  most  important  figures  in  the  so-called 
transitional  socialism  were  the  Irishman,  Wil¬ 
liam  Thompson  (1785-1833)  ;  the  Frenchmen, 
Louis  Blanc  (1813-82)  and  Pierre  Joseph 
Proudhon  (1809-65),  and  the  Germans,  Wil¬ 
helm  Weitling  (1808-70),  and  Ferdinand  La¬ 
Salle  (1825-64),  though  Proudhon  played  a 
more  prominent  part  in  founding  modern 
anarchy  and  Lasalle  is  equally  distinguished 
as  an  advocate  of  state  socialism.  As  far  as 
his  practical  reform  program  is  concerned, 
Thompson  was  a  disciple  of  Robert  Owen, 
but  his  ‘Inquiry  into  the  Principles  of  the  Dis- 
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tribution  of  Wealth  most  Conducive  to  Human 
Happiness >  (1824)  contained  a  very  clear  state¬ 
ment  of  the  famous  Marxian  postulate  of  the 
doctrine  of  <(surplus  value.®  He  maintained 
that  labor  produces  all  value  and  should  get 
the  whole  product,  but  under  capitalistic  so¬ 
ciety  it  is  exploited  out  of  a  great  part  of  its 
just  income.  Louis  Blanc  was  one  of  the  first 
to  insist  that  the  only  effective  help  which  the 
proletariat  could  expect  must  come  from  their 
own  efforts.  He  believed  that  the  laboring 
classes  would  have  to  triumph  through  revolu¬ 
tion,  and  his  post-revolutionary  program  con¬ 
sisted  in  <(social  workshops,®  which  practically 
meant  state  support  and  control  of  industry 
according  to  a  democratic  plan  of  organization. 
In  the  French  Revolution  of  1848  his  plan  was 
tried,  but,  as  it  was  operated  by  his  enemies 
who  solely  desired  to  discredit  it,  the  scheme 
proved  a  hopeless  failure.  Proudhon  made  an 
especially  bitter  attack  upon  the  institution  of 
private  property,  or  rather  upon  the  abuses 
of  private  property  which  then  existed.  But 
he  was  equally  critical  of  the  doctrine  of  com¬ 
munism.  He  proposed  to  base  the  income  of 
everyone  solely  upon  the  amount  of  labor  per¬ 
formed,  the  unit  value  of  which  was  to  be 
equal  and  uniform  among  all  members  of  so¬ 
ciety.  He  attempted  to  secure  the  establish¬ 
ment  of  a  national  banking  system  founded 
upon  this  labor  script  following  the  Revolu¬ 
tion  of  1848,  but  he  failed  utterly  in  this. 
Standing  at  the  opposite  pole  from  Say  and 
Bastiat  he  is  chiefly  significant  for  his  effective 
onslaught  upon  the  abuses  of  the  bourgeois 
regime.  Weitling,  a  Magdeburg  tailor,  who 
later  came  to  the  United  States,  anticipated 
Marx  by  a  comprehensive  and  trenchant  re¬ 
view  of  the  evils  which  modern  industrialism 
had  brought  to  the  workingmen  and  by  an 
eloquent  appeal  to  the  proletariat,  urging  them 
to  rise  in  their  own  behalf  and  overthrow  their 
capitalistic  oppressors,  Lasalle  stressed  the  fact 
that  the  laborers  could  only  escape  from  bond¬ 
age  through  political  activity  and  assumed  a 
leading  part  in  urging  and  guiding  the  forma¬ 
tion  of  a  labor  party  in  Germany.  His  con¬ 
crete  plan  for  reform  was  state  workshops 
much  like  those  proposed  by  Louis  Blanc,  but 
this  phase  of  his  doctrines  and  activity  had 
little  subsequent  influence.  Transitional  social¬ 
ism,  thus,  in  many  obvious  ways  prepared  Eu¬ 
rope  for  Marxian  socialism. 

4.  Early  Philosophical  Anarchism. —  It 
might  be  thought  that  the  economic  liberals  had 
attained  unto  the  most  perfect  apotheosis  of 
the  individual,  but  another  contemporary  school 
exceeded  them  in  this  respect,  namely,  the 
earliest  philosophical  anarchists.  The  economic 
liberals  proposed  to  retain  the  state  for  at  least 
the  function  or  preserving  life  and  protecting 
property,  but  the  anarchists  declared  for  the 
total  abolition  of  the  state  and  all  coercive 
juristic  institutions.  The  first  of  this  group 
was  William  Godwin  (1756-1836),  whose  ( In¬ 
quiry  Concerning  Political  Justice)  (1793)  was 
probably  the  best  example  of  the  adoption  of 
the  extreme  notions  of  the  French  Revolution 
by  an  English  social  philosopher.  He  held 
that  all  evils  in  society  result  from  the  detri¬ 
mental  effect  of  coercive  human  institutions. 
He  proposed  that  all  collective  organizations 
larger  than  the  parish  should  be  abolished; 


that  the  unequal  distribution  of  wealth  should 
be  done  away  with ;  that  the  institution  of 
marriage  should  be  wiped  out;  that  mankind 
should  be  free  from  everything  save  the  moral 
censure  of  their  associates  and  thereby  made 
ready  for  their  ultimate  perfection  through 
the  influence  of  reason.  Proudhon  inveighed 
mightily  against  the  state  which  he  regarded  as 
wholly  an  institution  for  exploitation  and  op¬ 
pression.  His  ideal  society  was  to  be  founded 
upon  that  combination  which  may  be  created 
in  metaphysics,  but  which  has  never  yet  been 
realized  as  a  practical  condition,  namely,  (<the 
union  of  order  and  anarchy.®  He  believed  that 
if  the  obligations  of  contract  could  be  en¬ 
forced  society  would  function  perfectly,  but 
he  scarcely  comprehended  that  until  human 
nature  has  reached  a  higher  state  of  perfection 
there  can  be  no  certain  enforcement  of  con¬ 
tractual  obligations  without  the  force  of  the 
law  behind  them.  While  both  Godwin  and 
Proudhon  had  rejected  the  utility  of  the  state 
they  had  stressed  the  importance  of  society  — 
of  the  concept  of  humanity.  It  was  left  for 
Max  Stirner  (1805-56)  in  his  (The  Ego  and 
His  Own)  (1844)  to  exalt  the  individual  above 
even  humanity  and  society,  to  assert  that  the 
individual  constitutes  the  only  extant  reality, 
to  maintain  that  the  only  limitation  upon  the 
rights  of  the  individual  is  his  power  to  obtain 
what  he  desires,  and  to  contend  that  ((the  only 
right  is  might.®  While  these  early  anarchists 
were  guilty  of  many  excesses  of  statement  and 
offered  no  well-reasoned  substitute  for  the  state 
which  they  proposed  to  destroy,  they  did  per¬ 
form  a  real  service  in  insisting  that  the  state, 
as  long  as  it  was  undemocratized,  was  un¬ 
justly  oppressive  and  a  legitimate  object  for 
the  suspicion  of  those  who  were  excluded  from 
participation  in  it. 

5.  The  Political  Revolutions  of  1848. —  In 

the  winter  and  spring  of  1848  the  masses 
throughout  central,  southern  and  western  Eu¬ 
rope  rose  in  the  attempt  to  secure  for  them¬ 
selves  freedom  from  oppression  through  par¬ 
ticipation  in  political  activity.  In  the  German 
states  freedom  from  political  autocracy  was 
desired ;  in  the  Hapsburg  realms  and  in  Italy 
not  only  political  liberty,  but  also  freedom  from 
the  social  and  economic  burdens,  of  feudalism 
were  aimed  at;  in  France  political  participa¬ 
tion  and.  the  overthow  of  the  oppression  of  the 
bourgeoisie  were  the  goal;  and  in  England  the 
<(Chartists®  hoped  to  achieve  economic  better¬ 
ment  and  that  part  in  the  world  of  politics 
which  had  been  denied  to  them  in  the  Reform 
Bill  of  1832..  For  various  reasons,  primarily 
from  a  division  of  the  Revolutionists  through 
national,  party  or  economic  rivalry,  the  move¬ 
ments  failed  in  every  country,  though  the  aboli¬ 
tion  of  serfdom  in  the  Hapsburg  possessions 
was  made  a  permanent  achievement.  The  fail¬ 
ure  of  these  political  revolts  of  the  masses 
turned  many  into  a  following  of  economic 
channels  of  attack  upon  the  forces  of  privi¬ 
lege. 

The  programs  of  social  reform  in  the  first 
half  of  the  19th  century  had  cleared  away  the 
archaic  obstructions  inherent  in  Mercantilism 
and  had  made  vigorous  assaults  upon  the  suc¬ 
ceeding  regime  of  industrialism  and  economic 
liberalism  from  almost  every  angle,  ranging 
from  an  aesthetic  protest  to  political  and  eco- 
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nomic  rivalry.  In  England  some  progress  had 
been  made  toward  the  beginnings  of  construc¬ 
tive  factory  legislation,  but  elsewhere  little  had 
been  achieved  along  this  line.  Nowhere  were 
workingmen  freely  allowed  the  right  of  self¬ 
protection  through  organization.  In  no  major 
European  country  did  political  democracy  exist 
in  1850;  There  were  few  constructive  programs 
of  social  reform  of  a  concrete  or  practical 
nature.  Only  in  Prussia  was  there  any  free 
public  education.  But,  in  spite  of  these  early 
failures  to  achieve  permanent  results,  the 
ground  was  being  prepared  for  the  rise  of  those 
reform  movements  which  have  brought  the  be¬ 
ginnings  of  economic  as  well  as  political  de¬ 
mocracy  into  the  modern  world. 

VI.  The  Rise  of  Present-Day  Social  Theories 
and  Social  Reform  Programs. 

1.  The  Historical  Background. —  Before 
1850  the  new  industrial  order  had  thoroughly 
taken  hold  only  of  England  but  had  af¬ 
fected  France  to  a  considerable  degree.  The 
other  European  countries  were  little  affected  by 
the  Industrial  Revolution  until  the  last  third  of 
the  century.  When  the  new  industrialism  came 
to  these  states  it  produced  a  wider  following 
for  the  programs  of  reform.  Again,  the  first 
half  of  the  century  was  spent  by  the  proletariat 
and  their  champions  in  groping  about  feeling 
their  way,  in  formulating  impracticable  pro¬ 
grams  and  in  discovering  successful  methods 
of  organization  and  achievement.  After  1850 
this  preliminary  training  began  to  bear  fruit  in 
successful  proletarian  movements  in  both  the 
political  and  the  economic  fields.  Further,  the 
mad  rush  for  wealth  tended  to  slow  down  to 
some  degree  and  even  the  capitalistic  classes 
became  more  resigned  to  the  coming  of  a 
moderate  restriction  of  their  absolute  indus¬ 
trial  freedom.  Finally,  the  Darwinian  biology 
made  any  static  outlook  upon  social  and  eco¬ 
nomic  problems  absurd  and  preposterous. 

2.  The  Effect  of  the  German  Philosophy  of 
the  State. —  The  political  philosophy  of  both 
economic  liberalism  and  utilitarianism  had  been 
built  up  about  the  thesis  of  the  pre-eminence  of 
the  individual,  and  the  state  was  looked  upon 
as  merely  the  ((communal  policeman.®  Aside 
from  the  protection  of  life  and  property  and  the 
erection  of  public  works  the  chief  function  of 
the  state  was  represented  as  being  the  abolition 
of  restrictive  legislation  previously  enacted. 
The  notion  of  the  state  as  the  chief  instrument 
of  social  reform  was  wholly  repulsive  to  this 
school  and  a  new  doctrine  of  the  state  was  es¬ 
sential  before  extensive  reform  legislation 
could  be  given  a  respectable  theoretical  founda¬ 
tion.  This  new  theory  of  the  state  was  found 
in  the  doctrines  of  the  German  Idealist  political 
philosophers,  particularly  Hegel.  Here  was 
discovered  a  notion  of  the  state  which  was 
wholly  reverent,  took  the  community  as  the 
starting  point  of  political  reasoning  and  be¬ 
lieved  the  individual  capable  of  finding  per¬ 
fection  only  as  a  member  of  the  state.  This 
view  was  brought  over  into  England  by  T.  H. 
Green,  F.  H.  Bradley  and  Bernard  Bosanquet. 
Prof.  Ernest  Baker  thus  summarizes  the  nature 
and  significance  of  this  transformation  in  polit¬ 
ical  philosophy:  <(Not  a  modification  of  the 
old  Benthamite  premises,  but  a  new  philos¬ 
ophy  was  needed;  and  that  philosophy  was 
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provided  by  the  idealist  school,  of  which  Green 
is  the  greatest  representative.  That  school  drew 
its  inspiration  immediately  from  Kant  and 
Hegel,  and  ultimately  from  the  old  Greek 
philosophy  of  the  city-state.  The  vital  relation 
between  the  life  of  the  individual  and  the  life 
of  the  community,  which  alone  gives  the  in¬ 
dividual  worth  and  significance,  because  it 
alone  gives  him  the  power  of  full  moral  de¬ 
velopment;  the  dependence  of  the  individual, 
for  all  his  rights  and  for  all  his  liberty,  on 
his  membership  of  the  community;  the  cor¬ 
relative  duty  of  the  community  to  guarantee  to 
the  individual  all  his  rights  (in  other  words  all 
the  conditions  necessary  for  his  and,  therefore, 
for  its  own,  full  moral  development) — these 
were  the  premises  of  the  new  philosophy. 
That  philosophy  could  satisfy  the  new  needs  of 
social  progress,  because  it  refused  to  worship 
a  supposed  individual  liberty  which  was  proving 
destructive  to  the  real  liberty  of  the  vast  ma¬ 
jority,  and  preferred  to  emphasize  the  moral 
well-being  and  betterment  in  and  through  the 
community.  Herein  lay,  or  seemed  to  lie,  a 
revolution  of  ideas.  Instead  of  starting  from 
a  central  individual,  to  whom  the  social  system 
is  supposed  to  be  adjusted,  the  idealist  starts 
from  a  central  social  system,  in  which  the  in¬ 
dividual  must  find  his  appointed  orbit  of  duty.® 
This  nhilosophy  laid  the  foundation  for  state- 
activity,  but  it  carried  with  it  certain  exaggera¬ 
tions  and  dangers  which  Professors  Dewey  and 
Hobhouse  have  recently  revealed. 

3.  The  Rise  of  Scientific  Sociology. —  The 
general  science  of  society,  or  sociology,  took  its 
origin,  as  Professor  Small  has  made  clear,  from 
the  social  conditions  and '  reform  programs  of 
the  first  half  of  the  19th  century,  which  called 
for  some  objective  science  capable  of  weighing 
the  merits  and  detecting  the  defects  in  the  many 
plans  for  social  reform.  Saint-Simon  had 
recognized  the  need  for  such  a  science  and  it 
was  founded  by  his  disciple,  Auguste  Comte, 
and  by  Herbert  Spencer,  though  there  can  be 
no  doubt  that  the  science  would  sooner  or  later 
have  come  into  existence  had  these  men  never 
written.  Since  their  day  sociology  has  at¬ 
tracted  many  students  and  many  schools  of 
sociologists  have  developed,  each  embodying 
some  fertile  method  of  approach  to  the 
diverse  problems  with  which  sociology  must 
concern  itself.  Comte,  Spencer,  Giddings,  Ward 
and  Hobhouse  have  developed  comprehensive 
systems  of  social  philosophy;  the  methodology 
of  the  science  has  been  perfected  by  such  men 
as  Le  Play,  Durkheim,  Small,  Simmel  and  the 
statisticians,  such  as  Quetelet,  Jevons,  Galton, 
Pearson,  Bowley,  Mayo-Smith,  Willcox,  Chad- 
dock,  Hankins,  Durand  and  others;  the  bio¬ 
logical  point  of  approach  has  been  cultivated 
by  the  Organicists  like  Lilienfeld,  Schaeffle, 
Worms  and  Robertv  and  by  their  more  critical 
successors ;  psjrchological  sociology  has  been 
advanced  by  Bagehot.  Wallas,  Trotter,  Tonnies, 
Tarde,  Durkheim,  Le  Bon,  Sighele,  Ross, 
Ellwood,  Cooley  and  Sumner;  the  conflict  be¬ 
tween  social  groups  and  interests  has  been 
dealt  with  by  Gumplowicz,  Ratzenhofer,  Oppen- 
heimer,  Small  and  Bentley;  the  historical  mode 
of  approach  has  attracted  Thomas,  Hobhouse, 
Giddings,  Westermarck  and  Durkheim;  the 
significance  of  geographical  factors  has  been 
shown  by  Ratzel,  Reclus,  Brunhes  and  Semple ; 
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while  close  contact  with  social  reform  has  been 
made  by  the  scientific  students  of  philanthropy 
like  Webb,  Devine  and  Taylor  and  a  sound 
basis  for  social  legislation  has  been  formulated 
by  Jethro  Brown,  Pound,  Freund  and  Lindsay. 
The  attitude  of  sociologists  toward  state  activity 
has  varied  greatly.  Comte  believed  in  a 
thorough  program  of  social  reform,  but  Dar¬ 
winian  biology  affected  sociology  much  as  New¬ 
tonian  mechanics  had  affected  oolitical  and 
.economic  thought  for  two  centuries  before. 
Sociologists  of  individualistic  leanings,  like 
Herbert  Spencer  and  William  Graham  Sumner, 
interpreted  the  Darwinian  doctrine  to  mean 
that  social  institutions,  like  the  animal  organ¬ 
ism,  evolved  in  a  spontaneous  and  automatic 
manner  and  that  human  efforts  could  only  be 
harmful  —  a  view  similar  to  that  entertained 
by  the  Physiocrats  toward  interference  with 
the  ((natural  order®  of  physical  and  social 
phenomena.  Others,  particularly  Profs.  Lester 
F.  Ward  and  Leonard  T.  Hobhouse,  have  con¬ 
tended  that,  while  the  earliest  stages  of  social 
evolution  are  spontaneous,  there  comes  a  time 
when  social  progress  may  be  artificially  con¬ 
trolled  and  accelerated  by  the  conscious  direc¬ 
tion  of  mankind.  This  dividing  line  will  ap¬ 
parently  be  reached  when  statesmen  shall  have 
evolved  into  sociologists.  Most  sociologists, 
following  Jevons,  have  avoided  dogmatism  on 
this  point  and.  have  shown  that,  laissez-faire 
and  state  socialism  are  policies  which  may  each 
have  their  virtues  in  proportion  as  they  are 
adapted  to  a  given  society,  but  sociologists  are 
more  and  more  coming  to  leave  the  individualist 
point  of  view  and  to  stand  ,  with  Ward  and 
Hobhouse  in  favoring  extensive  state  activity. 
While  it  can  scarcely  be  said  that  every  sociolo¬ 
gist  is  on  that  account  a  talented  statesman,  it 
is  certain  that  no  scientific  program  of  social 
reform  can  be  formulated  independent  of 
sociological  investigations  or  divorced  from 
sociological  principles. 

4.  The  Development  of  Marxian  or  ((Scien- 
tific®  Socialism. —  The  origins  of  the  so-called 
<(scientific®  socialism  are  generally  and  correctly 
associated  with  the  work  of  Karl  Marx  ( 1818— 
83).  and  Friedrich  Engels  (1820-95).  As 
Prof.  Bertrand  Russell  has  well  said,  ((Socialism 
as  a  power  in  Europe  may  be  said  to  begin  with 
Marx.  It  is  true  that  before  his  time  there 
were  Socialist  theories,  both  in  England  and  in 
France.  It  is  also  true  that  in  France,  during 
the  Revolution  of  1848,  Socialism  for  a  brief 
period  acquired  considerable  influence  in  the 
State.  But  the  Socialists  who  preceded  Marx 
tended  to  indulge  in  Utopian  dreams  and  failed 
to  found  any  strong  or  stable  political  party. 
To  Marx,  in  collaboration  with  Engels,  are  due 
both  the  formulation  of  a  coherent  body  of 
Socialist  doctrine,  sufficiently  true  or  plausible 
to  dominate  the  minds  of  vast  numbers  of  men 
and  the  formation  of  the  International  Socialist 
movement,  which  has  continued  to  grow  in  all 
European  countries  throughout  the  last  50 
years.®  It  would  probably  be  futile  to  attempt 
to  indicate  all  the  sources  of  Marx’s  views,  for 
he  read  deeply  in  all  the  literature  of  his  age 
and  was  in  contact  with  most  of  the  tendencies 
of  his  period,  but  a  few  of  his  more  conspicu¬ 
ous  obligations  may  be  set  down.  To  Hegel 
he  was  indebted  for  his  dialectical  system  and 
his  faith  in  state  activity;  his  materialistic 


philosophy  of  history  he  took  from  Feuerbach ; 
the  labor  theory  of  value  was  derived  from 
Ricardo  and  Rodbertus ;  the  doctrine  of  surplus 
value  was  found  by  Marx  in  the  writings  of 
Thompson ;  the  notion  of  a  class  conflict  and  of 
the  necessity  of  a  proletarian  upheaval  was 
found  in  the  works  of  Louis  Blanc,  Proudhon 
and  Weitling;  while  from  Sismondi  he  re¬ 
ceived  his  conviction  that  the  capitalists  would 
be  weakened  by  the  progressive  concentration 
of  wealth  in  the  hands  of  a  few  men  of  great 
possessions.  The  (Communist  Manifesto, >  a 
document  drawn  up  by  Marx  and  Engels  for 
the  German  Communist  League  in  Paris  in 
January  1848,  contained  the  essence  of  Marxian 
socialism.  This  begins  with  the  economic  in¬ 
terpretation  of  history,  the  contention  that  the 
prevailing  systems  of  the  production  and  dis¬ 
tribution  of  wealth  determine  the  accompany¬ 
ing  social  and  political  institutions.  Then 
comes  the  labor  theory  of  value,  the  belief  that 
labor  produces  all  value.  From  this  is  derived 
the  doctrine  of  surplus  value  by  pointing  to  the 
difference  between  the  total  social  income  and 
that  received  by  labor.  This  difference  is  the 
surplus  value  created  by  labor  and  out  of 
which  it  is  exploited  by  the  capitalist.  Hence 
there  arises  the  notion  of  an  inevitable  and  ir¬ 
reconcilable  struggle  between  the  proletariat 
and  the  capitalists.  This  cannot  but  terminate 
in  the  overthrow  of  the  latter,  for  they  are 
being  continually  weakened  by  the  steady  con¬ 
centration  of  wealth  in  the  hands  of  their  more 
powerful  representatives,  while  the  proletariat 
will  become  progressively  stronger  through 
party  organization  and  the  obtaining  of  the  suf¬ 
frage.  When  they  shall  have  secured  a  ma¬ 
jority  in  the  law-making  bodies  of  the  several 
states  the  proletariat  will  rise  up  and  expro¬ 
priate  their  oppressors  and  institute  the  regime 
of  social  and  economic  democracy  which  Marx 
predicted  but  wisely  refrained  from  describing 
in  detail.  These  doctrines  were  elaborated  with 
greater  thoroughness  and  in  more  ponderous 
and  obscure  language  in  the  work  on  ( Capital* 
begun,  by  Marx  and  completed  by  Engels.  The 
enduring  theoretical  contributions  of  Marx  are 
his  economic  interpretation  of  history  and  his 
extremely  effective  criticism  of  the  individual¬ 
istic  industrialism  of  the  first  half  of  the  19th 
century,  the  latter  of  which  ((cannot  but  stir  into 
fury  any  passionate  working-class  reader,  and 
into  unbearable  shame  any  possessor  of  capital 
in  whom  generosity  and  justice  are  not  wholly 
extinct.®  Few  if  any  of  Marx’s  other  major 
doctrines  are  now  regarded  as  possessing  sub¬ 
stantial  validity. 

Marx  was  also  instrumental  in  establishing 
socialism  as  a  political  force  in  Europe.  The 
International  Workingmen’s  Association  took 
its  origins  for  a  conference  of  laborers  at  the 
London  International  Exhibition  of  1862.  It 
was  organized  at  London  two  years  later  and 
its  principles  were  drawn  up  by  Marx  and 
adopted  at  the  Geneva  conference  two  years 
afterward.  A  German  wing  was  started  by  Wil¬ 
liam  Liebknecht  in  1864  and  under  his  leader¬ 
ship  and  that  of  August  Bebel,  it  was  developed 
into  the  Democratic  Workingmen’s  Association 
at  Eisenach  in  1869.  In  the  meantime  a  Ger¬ 
man  General  Workingmen’s  Association  had 
been  organized  and  its  program  enunciated  by 
Lasalle  in  1863.  These  two  groups  coalesced  at 
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Gotha  in  1875  and  created  the  German  Social 
Democratic  party.  Persecuted  by  Bismarck 
from  1878  to  1890  they  grew  in  power  until  they 
commanded  110  out  of  397  votes  in  the  Reich¬ 
stag  of  the  old  empire  and  have  now  captured 
in  a  seemingly  permanent  manner  the  German 
government. 

The  beginnings  of  the  modern  French 
political  organization  of  labor  dates  back  to 
1878.  Two  years  later  French  Marxianism  was 
originated  under  the  leadership  of  Jules  Guesde. 
But  the  French  socialists  for  a  long  time  were 
unable  to  arrive  at  the  same  unity  that  char¬ 
acterized  the  party  in  Germany.  Numerous 
sects  developed  and  there  grew  up  much  bitter 
feeling,  particularly  between  the  Marxians,  led 
by  Guesde,  and  the  Revisionists  or  Opportunists 
led  by  Jean  Jaures,  the  ablest  figure  in  the  his¬ 
tory  of  modern  socialism.  An  effort  to  unite 
these  factions  failed  in  1899,  but  met  with  more 
success  in  1905,  and  the  United  Socialist  party 
was  able  to  elect  102  out  of  602  members  of  the 
Chamber  of  Deputies  in  1914,  besides  18  mem¬ 
bers  of  the  allied  Independent  Socialist  party. 

The  Socialist  party  organization  has  made 
rapid  progress  in  a  number  of  the  other  chief 
European  countries,  notably  Austria.  Italy  and 
Russia  and  has  reached  remarkable  strength  in 
some  of  the  lesser  states,  particularly  Finland, 
Sweden,  Denmark  and  Belgium.  In  part,  this 
has  been  the  result  of  the  increased  strength  of 
the  proletariat  and,  in  part,  the  effect  of  a 
moderation  of  socialistic  proposals  which  has 
attracted  many  liberals  who  refuse  to  accept 
Marxian  postulates. 

5.  The  English  Fabians  and  the  Growth  of 
^Revisionist®  Socialism. —  In  spite  of  the 
significance  of  Marxian  socialism  in  attracting 
a  sufficient  following  to  make  it  a  political  and 
economic  movement  of  the  greatest  importance, 
it  possessed  certain  obvious  theoretical  diffi¬ 
culties  which  embarrassed  its  more  thoughtful 
supporters  and  gave  its  enemies  a  vulnerable 
point  of  attack.  These  weaknesses  were  chiefly 
the  untenable  labor  theory  of  value  and  the 
deductions  from  it,  and  the  refusal  of  _  the 
Marxians  to  co-operate  with  existing  capital¬ 
istic  governments  in  securing  remedial  legisla¬ 
tion  for  the  proletariat.  A  program  of  re¬ 
form  which  was  not  to  begin  until  after  a  re¬ 
mote  and  complete  social  revolution  had  been 
achieved  was  much  less  attractive  than  one 
which  would  accept  partial  amelioration  on  the 
road  to  complete  triumph. 

This  situation  was  first  adequately  compre¬ 
hended  by  a  group  of  English  radicals  known 
as  the  Fabian  Society.  They  organized  out  of 
a  general  sympathy  with  socialistic  propositions 
which  had  been  brought  before  them,  in  part, 
by  English  .followers  of  Marx,  like  William 
Morris  and  H.  M.  Hyndman,  and,  in  part,  by 
two  American  radicals,  Henry  George  and 
Thomas  Davidson.  The  most  important  mem¬ 
bers  of  this  group  were  Sidney  Webb,  Graham 
Wallas,  Bernard  Shaw,  Chiozza  Money,  Ed¬ 
ward  Pease,  H.  G.  Wells  and  Stewart  Head- 
lam.  Thev  derived  their  name  from  the 
Roman  leader,  Fabius,  and  their  resolution  to 
delay  their  final  convictions  until  the  socialistic 
movement  had  developed  further.  They  relied 
chiefly  upon  the  hope  of  arousing  an  intellectual 
movement  in  favor  of  radical  social  reform 
and  their  great  significance  lies,  in  the  fact  that 
they  repudiated  the  fatalism  of  Marx  and 


came  out  for  ^opportunism,®  or  remedial  social 
legislation  through  the  agency  of  the  existing 
political  organization.  They  made  socialism  an 
evolutionary  rather  than  a  revolutionary  move¬ 
ment.  They  were  also  less  enamored  with  the 
internationalism  of  Marx  and  laid  greater 
stress  upon  national  progress  in  social  reform. 

While  the  Fabians  originated  the  tenets  of 
^Revisionism®  the  spread  of  this  movement  was 
due  more  to  the  agitation  of  a  German  socialist 
savant,  Edouard  Bernstein  ( 1850—) .  Bern¬ 
stein  lived  in  England  during  the  period  of  the 
socialist  persecution  in  Germany  and  was  con¬ 
verted  to  the  ideas  of  the  Fabians.  Returning 
to  Germany  in  the  early  ((nineties®  he  began  the 
dissemination  of  his  new  convictions  and  in  his 
work  on  Evolutionary  Socialism*  he  system¬ 
atized  his  principles,  which  were  chiefly  a  de¬ 
nial  of  the  Marxian  economics,  especially  the 
labor  theory  of  value,  a  declaration  for  <(op- 
portunism®  or  piece-meal  remedial  social  legis¬ 
lation,  a  willingness  to  co-operate  with  existing 
governments  and  more  concessions  to  the  prin- 
ciples.  of  nationalism  and  patriotism  than  the 
Marxians  would  allow.  In  other  words,  he 
aimed  at  the  practical  transformation  of  social¬ 
ism  from  a  proletarian  party  of  revolution  into 
a  party  of  radical  social  reform  which  could 
attract  the  support  of  non-Marxian  liberals. 
While  he  was  not  able  to  capture  the  German 
Socialist  party  until  after  the  death  of  Bebel 
and  the  elder  Liebknecht,  the  Marxians  now 
constitute  a  hopeless  minority  among  German 
socialists  and  many  of  the  Revisionists  have 
even  passed  Bernstein  in  the  degree  to  which 
they  have  modified  the  Marxian  doctrine  and 
program.  The  general  history  of  socialism  in 
every  important  modern  state  has  been  much 
like  that  of  German  socialism;  Marxianism  has 
served  as  the  entering  propaganda  and  the 
growth  of  the  movement  has  led  to  the  domina¬ 
tion  of  Revisionism.  Only  in  Russia,  where 
socialism  did  not  have  long  enough  a  period  of 
development  to  allow  the  triumph  of  <(oppor- 
tunism,®  .have  the  Marxians  remained  in  the 
majority.  The  leading  Revisionist  Socialists 
have  been  Jaures  in  France,  Emile  Vandervelde 
in  Belgium,  Filippo  Turati  in  Italy  and  Peter 
Struve  and  M.  Tugan-Baranovsky  in  Russia. 
The  intellectual  leaders  of  socialism  in  the 
United  States  have  also  generally  capitulated 
to  Revisionism,  though  the  majority  of  the 
party  clings  to  Marxian  principles.  Thus,  as 
socialism  has  increased  in  strength  it  has  de¬ 
veloped  moderation.  This  has  been  due,  in 
part,  to  the  greater  validity  and  practicality  of 
Revisionism  and,  in  part,  to  the  very  growth  of 
socialist  power  for,  as  Professor  Orth  has  well 
put  it,  ((ambition  brings  power,  power  brings  re¬ 
sponsibility,  responsibility  sobers  the  senses.® 
Socialism  has  in  this  manner  been  purged  of 
the  nightmare  of  revolution,  except  in  Russia, 
and  while  it  is  undoubtedly  increasing  in 
strength  almost  everywhere  it  can  no  longer 
frighten  any  person  except  the  one  who  opposes 
the  very  principle  of  progress. 

6.  The  Rise  and  Expansion  of  State  So¬ 
cialism. —  Closely  related  to  the  principles  and 
program  of  Revisionist  Socialism  and  in  part 
contributing  to  the  growth  and  vitality  of  the 
former  is  the  so-called  ((State  Socialism.®  The 
chief  difference  between  them  is  that  state 
socialism  has  primarily  come  from  radical 
bourgeoisie  instead  of  moderate  socialists, 
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though  it  must  be  remembered  that  in  some 
cases,  most  notably  in  that  of  Bismarckian 
social  legislation,  state  socialism  has  been  used 
to  aid  autocracy  and  check  radicalism.  The 
same  general  program  of  remedial  legislation  is 
proposed  by  both,  though  their  ultimate  goal  is 
slightly  different.  The  Revisionist  hopes  for  an 
ultimate  proletarian  state  but  plans  to  ease  as 
much  as  possible  the  passage  of  the  capitalist 
over  the  Jordan  of  social  democracy,  while  the 
State  Socialist  hopes  to  retain  the  capitalistic 
system  with  great  concessions  to  the  laboring 
classes.  State  socialism  received  some  consider¬ 
able  impulse  from  Lasalle,  but  its  chief  early 
leaders  were  the  German,  Karl  Johann  Rod- 
bertus  (1805-75),  and  the  Frenchman,  Charles 
Brook  Dupont- White  (1807-78).  More  re¬ 
cently  the  program  of  state  socialism  has  re¬ 
ceived  not  only  the  support  of  statesmen  in  the 
German  Progressive  party,  the  French  Socialist 
Radical  party  and  the  English  Liberal  party, 
but  also  in  different  degrees  from  the  profes¬ 
sorial  champions  of  social  reform  within  the 
capitalistic  state,  the  so-called  ^Socialists  of  the 
Chair,®  such  as  Schaeffle,  Wagner  and  Schmol- 
ler  in  Germany;  Bougie  and  Gide  in  France; 
Webb,  Hobson  and  Hobhouse  in  England,  and 
Fetter,  Fisher,  Patten,  Seligman  and  Seager  in 
the  United  States. 

State  socialism  in  actual  legislative  achieve¬ 
ment  has  made  the  greatest  progress  in  Ger¬ 
many  where  there  has  been  enacted  an  elaborate 
program  of  social  legislation  covering  almost 
every  phase  of  protection  to  the  laboring 
classes.  It  has  also  included  the  adoption  of 
the  state  ownership  of  railroads  and  other  pub¬ 
lic  utilities  and  a  vast  amount  of  municipal 
socialism.  France  has  made  extensive  progress 
in  this  direction  in  the  latter  half  of  the  period 
of  the  Third  Republic,  and  Italy,  as  well,  es¬ 
pecially  in  the  liberal  regime  since  1900.  Aus¬ 
tria  has  followed  much  of  the  example  of  Ger¬ 
many  in  this  movement,  while  in  England,  the 
home  of  economic  liberalism,  even  the  party  of 
Cobden  has  been  converted  to  state  socialism 
through  a  process  of  change  which  Professor 
Hobhouse  has  clearly  explained.  Its  vigorous 
leader,  David  Lloyd  George,  has  secured,  in  the 
period  since  1905,  the  adoption  of  a  legislative 
reform  program  designed  to  make  Cobden  turn 
in  his  grave  and  rivaled  in  content  only  by 
German  achievements.  In  the  United  States 
state  socialism  made  scant  progress  until  the 
<(accident  at  Buffalo®  put  Mr.  Roosevelt  in  the 
Presidential  chair.  Down  to  that  time  the  pluto¬ 
cratic  admirers  of  the  philosophy  of  Cobden 
and  Bright,  such  as  Roscoe  Conkling  and  Mark 
Hanna,  had  maintained  individualism  in  a  po¬ 
sition  of  dominance.  While  Mr.  Roosevelt 
achieved  relatively  little  in  the  way  of  positive 
remedial  legislation,  he  aroused  the  spirit  of 
the  people  in  this  direction  and  made  possible 
the  very  considerable  progress  in  advanced 
social  legislation  which  has  taken  place  in  Mr. 
Wilson’s  administration.  Of  all  the  enemies  of 
the  political  postulates  of  economic  liberalism 
state  socialism  has  to  date  been  the  most  deadly 
in  practical  results. 

7.  Recent  Developments  of  Christian  So¬ 
cialism. —  The  growth  of  social  problems  and 
the  development  of  programs  of  relief  have  not 
been  without  their  reaction  upon  ecclesiastical 
organizations  and  policies  since  1850.  The 


Catholic  party  has  been  especially  active  in 
this  matter.  In  Germany,  Adolph  Kolping 
(1813-65)  proposed  associations  of  young 
workingmen  for  religious  as  well  as  economic 
betterment;  Bishop  von  Ketteler  (1811-77), 
F.  C.  J.  Moufang  (1817-90)  and  Franz  Hitze 
( 1851—)  advocated  not  only  social  legislation, 
but  also  the  organization  of  gild-socialism  under 
Catholic  auspices,  but  with  state  financial  sup¬ 
port,  as  the  best  agency  for  solving  modern 
industrial  evils.  The  program  was  designed, 
in  part,  to  weaken  the  state,  the  secular  rival 
of  the  Church,  and,  in  part,  to  attract  the 
proletariat  to  the  ecclesiastical  authorities. 
The  Catholic  party  in  Germany  has  been  strong¬ 
est  in  Bavaria,  from  which  the  Center  party, 
always  an  exponent  of  social  reform,  has  been 
chiefly  recruited.  In  Austria,  Karl  Lueger 
(1844-1910)  adopted  the  program  of  the  Ger¬ 
man  Catholic  gild-socialists  and  organized  the 
powerful  Austrian  Christian  Socialist  party. 
In  France,  Frederic  LePlay  (1806-82)  pro¬ 
posed  to  solve  modern  social  and  economic 
problems  by  developing  the  <(family  group® —  an 
organization  midway  between  the  old  patri¬ 
archal  family  and  the  modern  family  organiza.- 
tion.  But  much  more  important  than  this  for 
social  reform  was  his  method  of  studying 
social  problems,  for  he  is  rightly  regarded  as 
the  real  originator  of  the  social  survey  method 
of  social  investigation.  Much  more  influential 
has  been  the  work  of  Albert  de  Mun  ( 1841— 
1914),  who  accepted  the  gild-socialist  program 
and  organized  the  Action  Liberate  Frangaise, 
virtually  the  Catholic  socialist  party  of  France. 
Hilaire  Belloc  and  the  Chestertons  have 
tried  without  success  to  organize  a  similar 
movement  in  England.  Even  the  liberal  Pope, 
Leo  XIII,  in  his  encyclical,  Rerum  novarum, 
sent  out  in  1891,  advocated  remedial  social 
legislation  for  the  laboring  classes,  espoused 
the  program  of  gild-socialism  and  maintained 
the  special  solicitude  of  the  Catholic  Church 
for  the  lowly  laborer,  whether  urban  or 
agrarian. 

The  social  impulse  has.  also  affected  Prot- 
estanism  in  recent  times.  In  Germany,  the 
fanatical  Hohenzollern  court  preacher,  Stocker, 
organized  what  was  called  a  Christian  Social 
Workingmen’s  party,  but  which  was  in 
reality  more  Anti-Semitic  than  either  Chris¬ 
tian  or  socialist.  Friederich  Naumann  in 
the  <(nineties®  also  made  an  unsuccessful 
attempt  to  capture  German  Protestantism 
for  a  radical  social  reform  policy.  In  France, 
the  Protestants  have  been  noted  for  their 
philanthropic  organizations,  but  they  have  never 
been  strong  enough  to  create  a  powerful 
party  of  social  reform.  In  England,  the  work 
of  Maurice  and  Kingsley  has  been  carried  on 
by  aggressive  Anglicans,  like  Bishops  West- 
cott  and  Gore,  who  founded  the  Christian 
Socialist  Union  in  1889,  and  like  John  Neville 
Figgis,  who  formulated  an  elaborate  theoretical 
justification  of  what  might  be  called  ecclesi¬ 
astical  syndicalism.  In  America  .  Christian 
Socialism  was  founded  in  the  late  <(eighties®  by 
Josiah  Strong,  and  Profs.  Richard  T.  Ely  and 
George  D.  Herron  and  received  its  most  effect¬ 
ive  support  from  Prof.  Walter  Rauchenbusch 
in  his  famous  works,  Christianity  and  the 
Social  Crisis,  >  and  Christianizing  the  Social 
Order. }  Other  adherents  to  this  point  of  view 
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have  been  Professors  Francis  Peabody  of  Har¬ 
vard,  C.  R.  Henderson  and  Shailer  Matthews 
of  Chicago,  Harry  Ward  of  Boston,  E.  L.  Earp 
of  Drew  and  P.  A.  Parsons  of  Syracuse.  The 
social  point  of  view  has  attracted  religious 
radicals  as  well  as  conservatives.  Indeed,  it 
is  probable  that  the  critical  adherents  to  Chris¬ 
tian  doctrines  are  the  most  inclined  to  stress  the 
social  phases  in  Christianity,  for  with  them  the 
social  and  ethical  elements  are  about  all  that 
remains  to  be  saved  and  expanded. 

8.  The  Newer  Anarchism  and  the  At¬ 
tacks  upon  the  Bourgeois  National  State. — 
Modern  anarchism  is  a  revolt  against  the  op¬ 
pressiveness  of  the  agrarian  or  the  capitalistic 
state.  It  is  most  significant  that  the  two  leading 
figures  in  the  development  of  the  modern 
anarchist  movement  have  been  Russians.  At 
a  time  when  modern  industrialism  was  creating 
new  problems  and  bringing  the  necessity  of 
modern  democracy  nearer  to  hand,  the  Russian 
autocracy  tried  to  maintain  a  system  of  gov¬ 
ernment  as  mediaeval  and  intolerant  as  at  the 
time  of  Peter  the  Great.  Michael  Bakunin 
(1814-76)  was  the  revolutionary  propagandist 
of  the  two  great  leaders  of  modern  anarchism. 
He  paid  little  attention  to  the  problem  of  the 
details  of  the  future  anarchist  state,  but  re¬ 
garded  his  chief  task  to  be  the  spreading  of 
the  propaganda  of  hatred  for  the  state  and  the 
organization  of  a  movement  committed  to  its 
destruction.  To  him  the  state  appeared  as  the 
great  and  central  engine  of  human  oppression 
and  its  elimination  seemed  the  one  chief  need  of 
the  time.  Once  the  state  was  removed  the  task 
of  the  reconstruction  of  society  on  anarchistic 
principles  could  safely  be  left  to  the  future 
generations.  Hence,  the  work  of  Bakunin  was 
chiefly  the  dissemination  of  the  gospel  of  de¬ 
struction,  his  views  being  most  systematically 
expressed  in  his  (God  and  the  Stated  where  he 
maintained  loyalty  to  state  and  religion  to  be 
the  chief  obstacles  to  social  progress  and  human 
liberty.  Prince  Peter  Kropotkin  (1842-)  is 
the  chief  systematic  and  constructive  writer  on 
modern  anarchism.  According  to  him  the  ideal 
organization  of  society  is  the  non-coercive  com¬ 
munity  without  private  property  and  function¬ 
ing  perfectly  through  the  operation  of  the 
principle  of  mutual  aid  or  co-operation.  To 
support  his  position  he  has  not  only  made  a 
theoretical  defense  of  his  system,  but  has  also 
executed  a  thorough  historical  study  of  the  im¬ 
portance  of  the  principle  of  mutual  aid  from 
the  first  animal  societies  to  the  present  day  and 
has  brought  forward  a  wealth  of  evidence  to 
prove  this  the  chief  factor  in  social  evolution, 
the  happy  operation  of  which  was  terminated 
by  the  rise  of  the  modern  dynastic  and  capital¬ 
istic  state,  which  has  created  most,  subsequent 
evils  without  in  any  way  contributing  to  their 
effective  removal.  The  communistic,  co-opera¬ 
tive  and  non-political  group,  then,  is  the  goal  of 
the  philosophical  anarchist.  Human  nature  hav¬ 
ing  been  perverted  by  political  institutions,  the 
removal  of  the  latter  will,  restore  the  pristine 
virtues  of  the  race  —  a  notion  not  far  removed 
from  the  burden  of  Rousseau’s  famous  second 
( Discoursed  The  anarchistic  views  have  also  re¬ 
ceived  the  support  of  such  writers  as  the  Rus¬ 
sian,  Leon  Metchnikoff,  and  the  Frenchmen, 
Elisee  Reclus  and  Jean  Grave.  The  economic 
program  of  the  anarchists  is  not  greatly  differ¬ 


ent  from  that  of  the  socialists,  as  far  as  the  in¬ 
stitution  of  private  property  is  concerned,  but 
their  political  ideals  are  diametrically  opposed. 
The  socialist  proposes  a  vast  increase  in  state 
activity,  while  the  anarchist  desires  the  complete 
extinction  of  political  authority  and  the  substi¬ 
tution  of  voluntary  co-operation.  The  anarchists 
have  erred  in  generalizing  too  much  from  Rus¬ 
sian  conditions,  which  have  been  incomparably 
worse  than  in  the  more  democratic  states  of 
western  Europe.  Further,  their  movement  is 
entirely  unadapted  to  modern  conditions.  They 
are  either  antiquated  or  greatly  ahead  of  their 
time.  Voluntarily  co-operation  may  have  been 
possible  in  a  small  primitive  group  or  it  may 
be  practicable  in  the  far  distant  future  when 
human  nature  shall  have  been  perfected,  but 
scarcely  at  the  present  time  when  imperfect 
humanity  faces  a  complexity  of  problems  of 
unprecedented  volume  and  when  the  state  is 
more  than  ever  necessary.  The  anarchists  have 
done  good  in  showing  how  much  oppression  has 
resulted  from  autocratic  states  and  in  stressing 
the  unexploited  potentialities  of  co-operation, 
but  the  remedy  would  seem  to  lie  in  the  im¬ 
provement  of  the  state  through  democracy  and 
decentralization  rather  than  in  the  extinction  of 
political  authority. 

9.  The  Development  of  Trade-Unionism 
and  Its  Relation  to  Social  Reform. —  It  was 

one  of  the  cardinal  points  of  economic  liberal¬ 
ism  that  perfect  freedom  of  contract  should 
prevail  in  the  economic  relations  of  employer 
and  employee,  but  in  actual  practice  the  freedom 
was  chiefly  that  of  the  employer  to  reject  the 
services  of  the  employee.  Where  one  party  to 
the  contract  could  refrain  from  participation 
with  equanimity  while  the  other  party  would 
be  threatened  with  starvation,  there  could  be 
neither  freedom  nor  equality  of  contract;  un¬ 
organized  labor  was  thus  wholly  at  the  mercy 
of  the  capitalistic  employer.  On  the  other  hand, 
if  the  laborers  could  combine  and  withhold  the 
services  not  merely  of  one  man,  but  of  a  large 
number,  the  concern  of  the  employer  over  the 
failure  to  make  the  labor  contract  could  be 
greatly  increased,  while  the  suffering  of  the 
employees  could  be  lessened  through  co-opera¬ 
tion  in  bearing  the  mutual  loss.  The  desire  to 
meet  the  employer  on  relatively  equal  terms  has 
been  the  central  impulse  in  the  development  of 
modern  trade-unionism.  The  question  has 
often  been  raised  as  to  the  relation  between  the 
modern  trade-unions  and  the  older  gild  organi¬ 
zations.  It  has  been  shown  pretty  conclusively 
that  there  was  no  genetic  connection  between 
them;  in  England  there  was  a  long  hiatus  be¬ 
tween  the  end  of  the  gilds  and  the  origin  of 
unions,  and  even  on  the  Continent  there  is  little 
evidence  that  trade-unions  grew  up  out  of 
previous  gild  organizations. 

In  England,  trade-unionism  was  early  pro¬ 
hibited  by  the  Combination  Laws  of  1799  and 
1800.  In  1824  Francis  Place  and  Joseph  Hume 
smuggled  an  act  through  Parliament  legalizing 
organization,  but  this  was  repealed  in  the  fol¬ 
lowing  year.  Owen’s  attempt  to  stimulate 
unionism  in  the  ^thirties®  failed.  In  the 
^sixties®  the  cause  of  unionism  was  taken  up 
by  the  so-called  <( Junta,®  made  up  of  Allen, 
Applegarth,  Coulson,  Guile  and  Odger.  By 
acts  of  1871  and  1875  organization  and  strikes 
were  legalized.  Though  the  reactionaries  in  the 
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Taff  Vale  and  the  Osborne  cases  (1901  and 
1909)  tried  to  weaken  the  unions,  the  Liberal 
party  in  legislation  following  1905  has  practi¬ 
cally  abrogated  the  effects  of  these  decisions. 
To-day  labor  organization  is  probably  the  most 
effective  aid  to  the  English  urban  proletariat. 
At  the  outbreak  of  the  World  War  these  unions 
had  about  3,000,000  members.  In  France,  an  act 
of  1864  gave  the  laborers  the  right  to  organize 
and  a  later  law  of  1884  authorized  them  to 
strike.  Since  that  time  there  has  been  a  great 
increase  in  the  number  of  unionists,  accompa¬ 
nied  by  a  bitter  struggle  between  those  who  cling 
to  orthodox  methods  and  those  who  incline  to¬ 
ward  the  greater  radicalism  of  the  Syndicalist 
movement.  The  French  labor  unions  now  boast 
of  over  1,000,000  members.  In  Germany  trade- 
unionism  was  originally  little  impeded  by  oppos¬ 
ing  legislation,  but  it  came  under  the  ban  dur¬ 
ing  the  anti-socialist  campaign  from  1878  to 
1890.  Since  then  it  has  been  little  restricted. 
Most  of  the  German  unionists  are  organized  in 
Social  Democratic  or  <(Free®  unions,  embrac¬ 
ing  about  2,000,000  members.  In  no  other  im¬ 
portant  country  have  the  unionists  so  faithfully 
maintained  the  ideals  of  excellent  craftsman¬ 
ship  which  were  so  characteristic  of  the  me¬ 
diaeval  gilds.  Trade-unionism  has  spread  to 
most  other  European  countries,  though  in  many, 
especially  in  the  Romance  nations,  it  has  tended 
toward  ^Syndicalism.®.  In  the  United  States 
extensive  labor  organization  began  following 
the  Civil  War  with  the  Knights  of  Labor,  an 
organization  which  declined  after  the  violent 
strikes  of  1886.  Their  place  was  taken  by  the 
American  Federation  of  Labor,  an  organization 
which  now  numbers  about  4,500,000. 

The  policies  of  labor  unions  have  centred 
about  two  main  avenues  of  attack  upon  the 
capitalists.  Matters  of  immediate  interest,  such 
as  wage  agreements  with  employers,  are  ar¬ 
ranged  either  by  peaceful  collective  bargaining 
or  by  more  violent  action,  such  as  strikes  and 
boycotts.  For  the  more  general  advancement 
of  the  status  of  the  proletariat  they  rely  upon 
the  possibility  of  obtaining  legislation  favorable 
to  the  interests  of  the  laboring  classes.  Which 
of  these  two  policies  is  most  stressed  varies 
with  different  unions  and  in  different  countries, 
but,  on  the  whole,  it  is  probable  that  the  strike 
policy  has  predominated.  The  degree  to  which 
the  trade-unions  have  attempted  to  gain  polit¬ 
ical  power  has  differed  widely  with  time  and 
nation.  In  Germany,  most  unionists  are  mem¬ 
bers  of  the  Social  Democratic  party;  in  France, 
orthodox  unionists  tend  to  affiliate  with  the 
socialists,  while  the  radicals  who  incline  toward 
Syndicalism®  eschew  all  political  activity;  in 
England,  the  unionists  have  a  more  or  less  dis¬ 
tinct  labor  party  of  considerable  proportions; 
in  the  United  States,  Samuel  Gompers  has  at¬ 
tempted  to  keep  the  American  Federation  of 
Labor  out  of  distinct  political  activity,  though 
he  has  several  times  declared  his  own  prefer¬ 
ence  for  candidates  at  Presidential  elections. 
An  accessory  but  very  important  feature  of 
trade-unionism  has  been  the  development  of 
fraternal  and  co-operative  activities  among 
members. 

While  the  growth  of  organized  labor  has 
been  one  of  the  outstanding  features  of  the  so¬ 
cial  and  economic  history  of  the  19th  century 
it  i«  handicapped  by  many  imperfections.  The 


attempt  to  prevent  violence  through  making 
arbitration  of  labor  disputes  compulsory  has 
met  with  only  temporary  and  local  success,  most 
notably  in  Australasia,  though  the  tendencies 
seem  to  be  moving  in  this  general  direction. 
Again,  many  powerful  employers  and  associa¬ 
tions  of  employers  have  even  yet  so  little 
adjusted  their  economic  orientation  to  the 
modern  industrial  world  that  they  refuse  to 
recognize  the  validity  of  the  principles  or  the 
practices  of  labor  organizations.  As  a  result, 
the  relations  between  capital  and  labor  are  too 
frequently  of  the  nature  of  slightly  mitigated 
industrial  warfare.  Finally,  while  there  can  be 
little  doubt  that  labor  organizations  have  done 
more  than  anything  else  to  advance  the  material 
interests  of  the  laboring  classes  in  the  last  half 
century  and  have  been  the  most  potent  factor 
in  promoting  industrial  democracy,  yet  trade- 
unionism  is  bound  to  be  unsatisfactory  to  those 
who  do  not  believe  in  merely  alleviating  the 
misery  of  the  proletariat,  but  hope  to  over¬ 
throw  the  whole  modern  capitalistic  order. 
Orthodox  trade-unionism  aims  chiefly  to  im¬ 
prove  the  lot  of  the  laborer  within  a  capitalistic 
industrial  society,  but  accepts  the  implied  per¬ 
sistence  of  this  order.  Therefore,  those  who 
wish  the  institution  of  a  society  controlled  by 
the  proletariat  and  desire  to  achieve  this  revo¬ 
lution  by  economic  means  rather  than  by  the 
political  methods  of  socialism  have  tended  to 
leave  trade-unionism  and  go  over  to  the  more 
radical  labor  movement  which  has  found  its 
greatest  strength  in  ^Syndicalism.® 

10.  The  Development  of  Syndicalism  and 
the  Radical  Labor  Movement. —  Syndicalism, 
which  originated  as  a  French  labor 'movement 
and  has  since  spread  to  other  countries,  par¬ 
ticularly  Italy  and  America,  is  the  most  recent 
radical  proletarian  movement  of  any  significant 
proportions  to  develop.  Syndicalism  resembles 
socialism  in  desiring  to  end  the  present  capital¬ 
istic  economic  order;  it  bears  some  similarity 
to  trade-unionism  in  believing  that  the  economic 
point  Of  attack  is  most  likely  to  be  most  effect¬ 
ive  and  in  using  labor  organization  as  the  chief 
instrument  for  gathering  the  forces  of  the  pro¬ 
letariat;  it  is  like  anarchism  in  desiring  the 
abolition  of  political  forms  of  control  over 
mankind.  It  differs  from  socialism  in  reject¬ 
ing,  the  efficacy  of  political  activity  and  in  re¬ 
fusing  to  accept  state  socialism,  even  in  a  pro¬ 
letarian  state;  it  diverges  from  trade-unionism 
in  favoring,  as  the  unit  of  organization,  the  in¬ 
dustrial  rather  than  the  craft  union  and  in 
aiming  to  get  rid  of  the  capitalistic  employer 
altogether;  and,  while  bearing  a  closer  relation 
to  anarchism  than  to  socialism,  it  does  not  pro¬ 
pose  so  thorough  an  abolition  of  all  existing  in¬ 
stitutions  as  the  anarchist  desires,  and  it  seems 
likely  to  retain  a  far  greater  amount  of  au- 
thorative  control  over  the  members  of  the 
syndicalist  society,  even  though  it  may  try  to 
evade  this  in  theory  by  refusing  to  designate 
such  control  as  governmental  or  political. 

The  historical  origins  of  French  syndicalism 
are  not  difficult  to  understand.  A  vigorous 
theory  of  the  necessity  of  a  class  war  had 
come  down  from  Proudhon.  The  many  fac¬ 
tions  into  which  French  socialists  had  split  and 
the  bitter  animosity  which  developed  between 
them  weakened  the  cause  of  the  proletariat, 
and  the  socialist  cause  was  further  discredited 
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with  the  radical  laboring  element  because  for¬ 
mer  socialists  like  Millerand  and .  Briand  had 
been  willing,  when  they  entered  the  French 
government,  to  use  the  forces  of  the  capitalistic 
state  against  radical  labor  revolts.  Therefore, 
there  arose  a  determination  among  a  large  num¬ 
ber  of  French  labor  Readers  to  turn  their  back 
upon  all  political  activity,  and  to  distrust  polit¬ 
ical  methods  of  relief  whether  from  state 
socialism  or  Marxian  revolutionary  hopes.  At 
the  close  of  the  “eighties®  labor  exchanges 
were  organized,  first  in  Paris,  and  later 
throughout  the  leading  French  cities,  to  act  as 
a  general  clearing-house  for  local  labor  prob¬ 
lems  and  policies.  In  1892  they  established  a 
national  organization  —  the  Federation  of  La¬ 
bor  Exchanges  ( Federation  des  Bourses  du 
Travail).  This  movement  was  guided  by  Ferdi¬ 
nand  Pelloutier  (1867-1901),  a  French  disciple 
of  communist  anarchism.  At  about  the  same 
time  another  radical  labor  organization  was 
developing  in  France.  This  was  the  General 
Confederation  of  Labor  ( Confederation  Gen¬ 
eral e  du  Travail),  founded  in  1895  by  a  union 
of  some  700  French  local  industrial  unions  or 
Syndicats,  from  which  the  syndicalist  move¬ 
ment  gets  its  name.  In  1902  the  Federation  of 
Labor  Exchanges  and  the  General  Confedera¬ 
tion  of  Labor  united  and  became  the  basis  of 
the  organized  syndicalist  movement.  The  syste¬ 
matic  theorist  of  French  syndicalism  is  Georges 
Sorel  (1847-).  . 

The  syndicalists  eschew  any  attempt  to  come 
to  favorable  terms  with  their  capitalistic  em¬ 
ployers  in  any  settlement  which  may  be  re¬ 
garded  as  permanent.  They  aim  frankly  and 
openly  at  conducting  a  class  war  by  industrial 
methods  which  will  sooner  or  later  drive  the 
capitalist  from  industry  and  overthrow  his  po¬ 
litical  bulwark  —  the  modern  national  state. 
The  unit  of  organization  at  which  the  syndi¬ 
calists  aim  is  the  industrial  union,  the  general 
organization  of  all  laborers  in  a  given  industry, 
which,  it  is  hoped,  will  give  greater  strength 
and  less  division  of  interests  than  craft  union¬ 
ism.  Their  method-  of  carrying  on  the  class 
war  is  the  so-called  “direct  action,®  the  two 
chief  types  of  which  are  “sabotage®  and  the 
<(general  strike.®  The  former  is  more  of  a 
temporary  instrument  designed  to  serve  until 
the  general  strike  finally  drives  the  capitalist 
from  the  field.  It  consists  in  every  type  of 
harassing  the  employer,  from  serious  injury  to 
machinery,  to  slow  and  inferior  workmanship  in 
production.  While  some  employers  might  be 
discouraged  and  abandon  the  fight  merely  as  the 
result  of  sabotage,  a  more  vigorous  method 
will  be  needed  to  deal  with  the  more  obdurate 
capitalists  and  with  the  state,  and  for  this  pur¬ 
pose  the  syndicalists  propose  to  resort  to  the 
general  strike,  which  is  not  merely  a  suspension 
of  labor  to  improve  local  conditions,  but  a 
general  C(cessation  of  work,  which  would  place 
the  country  in  the  rigor  of  death,  whose  terrible 
and  incalculable  consequences  would  force  the 
government  to  capitufate  at  once.®  Were  the 
syndicalists  successful  in  destroying  the  capital¬ 
istic  order  they  would  institute  a  communistic 
economic  society  and  a  governmental  organiza¬ 
tion  based  upon  the  industrial  system.  As  Pro¬ 
fessor  Orth  has  well  expressed  it,  “syndicalists 
believe  in  a  local  or  communal  government. 
Their  state  is  a  glorified  trade  union  whose 
activities  are  confined  to  economic  functions, 


their  nation  is  a  collection  of  federated  com¬ 
munal  trade  societies.®  They  would,  then,  take 
government  out  of  the  front-door  of  the  state 
to  bring  it  in  by  the  back-door  of  industrial 
regimentation.  Of  all  the  radical  modern  re¬ 
form  movements  syndicalism  has  come  the 
nearest  to  translating  the  class  war  into  prac¬ 
tical  concrete  action  and  it  is  that  form  of  or¬ 
ganization  and  procedure  into  which  the  capital¬ 
ists  should  most  hesitate  to  drive  the  laboring 
classes.  Aside  from  its  own  specific  program, 
syndicalism  has  attracted  a  sympathetic  study 
from  many  who  are  not  willing  to  accept  its 
whole  economic  program,  but  feel  that  some¬ 
thing  must  be  done  to  decentralize  the  over¬ 
grown  and  unwieldy  modern  national  state 
and  to  give  representative  government  a  more 
rational  basis,  through  allowing  the  representa¬ 
tion  of  economic  interests  and  classes.  Further, 
many  exponents  of  the  more  orthodox  trade- 
unionism  feel  that  they  would  gain  greatly  by 
giving  up  the  craft  union  organization  and  ac¬ 
cepting  the  principles  of  the  industrial  union 
organization.  While  syndicalism  began  as  dis¬ 
tinctly  a  French  movement  it  has  spread  into 
other  European  countries,  notably  Italy.  In  the 
United  States  it  has  been  adopted  by  a  con¬ 
siderable  group  —  the  Industrial  Workers  of  the 
World.  From  the  combined  influence  of  France 
and  the  United  States  syndicalism  has  built  up 
a  considerable  following  in  Great  Britain. 

11.  Gild-Socialism  as  a  Compromise  be¬ 
tween  Socialism  and  Syndicalism.—- The 
movement  generally  known  as  gild-socialism 
means  in  its  essence  an  economic  decentraliza¬ 
tion  and  the  solution  of  the  labor  problem 
through  the  revival  of  industrial  associations 
like  the  mediaeval  gilds,  adapted  to  the  changed 
conditions  of  modern  industrialism.  Such  a 
proposal  dates  back  to  the  first  half  of  the  19th 
century,  when  it  was  foreshadowed  by  some  of 
the  propositions  of  the  English  Christian  So¬ 
cialists  and  Ruskin.  Especially  congenial  has 
gild-socialism  been  to  modern  Catholic  social 
reformers,  like  Bishop  Ketteler,  Franz  Hitze, 
Count  de  Mun  and  Hilaire  Belloc.  It  also  has 
been  defended  in  a  modified  form  by  the  French 
sociologist  fLmile  Durkheim,  while  it  has  par¬ 
ticularly  attracted  the  younger  British  labor 
leaders,  such  as  Mr.  Cole  and  his  associates. 
In  its  modern  and  elaborated  form  it  aims  to 
effect  a  reconciliation  between  state  socialism 
and  syndicalism.  The  political  control  and  ad¬ 
ministration,  which  represents  society  as  con¬ 
sumers  and  which  receives  the  chief  atten¬ 
tion  of  the  socialists,  will  be  retained  by  the 
state.  The  management  of  industrial  affairs, 
which  pertains  to  society  as  producers  and  is 
represented  by  syndicalism,  will  be  turned  over 
to  gilds  or  associations  of  workingmen,  properly 
federated  into  national  organizations.  This  will 
give  essential  industrial  autonomy.  Above  both 
political  and  economic  authority  will  be  a  joint- 
committee  composed  of  representatives  of  the 
state  and  the  gilds,  which  will  have  the  final 
decision  on  disputed  points  and  on  those  vital 
matters  which  concern  the  citizens  as  both  pro¬ 
ducers  and  consumers.  To  many,  gild-social¬ 
ism  seems  the  most  promising  of  the  modern 
reform  policies  and  a  clever  synthesis  of  two 
of  the  most  powerful  of  radical  reform  pro¬ 
grams.  Others,  however,  deny  the  possibility 
of  any  real  separation  of  political  and  indus¬ 
trial  functions.  As  Prof.  Ernest  Barker  has 
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expressed  it,  <(any  doctrine  of  separation  of 
powers,  such  as  Guild-Socialism  advocates,  is 
bound  to  collapse  before  the  simple  fact  of  the 
vital  interdependence  of  all  the  activities  of  the 
(great  society^  of  to-day.  Either  the  State 
must  go,  as  Syndicalists  seem  to  advocate,  and 
that  means  chaos,  or  the  State  must  remain  — 
and  then,  if  you  are  to  have  Socialism,  it  must 
be  State-Socialism* 

12.  Henry  George,  the  Single  Tax  and 
Land  Nationalization. —  The  great  majority  of 
radical  reform  programs  in  recent  times  have 
centred  about  attacks  upon  the  methods  of  pro¬ 
duction  and  distribution  of  the  earnings  in  man¬ 
ufacturing  industry  and  commercial  enter¬ 
prises,  but  these  ignored  certain  sources  of  mod¬ 
ern  social  problems  and  evident  causes  of  pov¬ 
erty  and  misery  involved  in  the  unequal  and 
undemocratic  methods  of  landholding.  There¬ 
fore,  it  was  natural  that  at  least  one  important 
reform  program  should  revolve  about  the  pro¬ 
posal  to  reconstruct  the  methods  of  landhold¬ 
ing  to  bring  them  more  into  harmony  with  mod¬ 
ern  democratic  principles.  The  leader  in  this 
movement  was  a  brilliant  and  energetic  Ameri¬ 
can,  Henry  George  (1839-97).  Living  in  Cali¬ 
fornia  in  the  early  days  of  its  civic  and  indus¬ 
trial  development  he  was  struck  with  the  great 
increase  in  land  values  that  took  place  from 
purely  social  causes  in  less  than  a  decade.  Com¬ 
ing  to  New  York  the  same  phenomena  attracted 
his  attention  in  the  extreme  land  values  created 
by  social  and  economic  concentration  on  Man¬ 
hattan  Island.  So  forcibly  was  he  struck  by 
these  facts  that  he  came  to  regard  this  increase 
of  real  estate  values  and  its  absorption  by  pri¬ 
vate  persons  as  the  chief  cause  of  poverty  and 
misery.  Consequently,  he  proposed,  in  his 
notable  work  on  (Progress  and  Poverty) 
(1879),  the  general  abolition  of  other  forms  of 
revenue  and  the  imposition  of  a  so-called  <(sin- 
gle-tax*  on  land,  which  would  turn  into  the 
public  treasury  the  unearned  or  social  incre¬ 
ment  in  land  values.  This  process  would  ulti¬ 
mately  drive  the  landlord  out  of  existence  and 
pave  the  way  for  the  democratic  nationaliza¬ 
tion  of  land.  George’s  theories  attracted  the 
greatest  amount  of  interest  in  England  where 
the  evils  he  attacked  were  especially  prevalent 
and  where  the  Liberal  party  found  a  modified 
version  of  his  doctrines  a  fine  instrument  to  be 
used  in  attacking  their  traditional  enemies  — 
the  Tory  or  Conservative  landlords.  Among  his 
followers  was  the  famous  scientist,  Alfred  Rus¬ 
sel  Wallace,  but  it  remained  for  David  Lloyd 
George  to  give  these  doctrines  some  prelimi¬ 
nary  application  in  legislation.  In  the  <(small 
holdings  Act*  of  1907  and  in  his  budget  of  1909 
he  made  a  definite  attack  upon  the  vested  landed 
interests.  At  the  outbreak  of  the  World  War 
he  was  preparing  a  radical  program  of  agrarian 
reform  for  Great  Britain,  but  the  close  of  the 
conflict  found  him  detached  from  the  reform 
party  and  sitting  at  the  Peace  Conference  with 
two  of  the  most  tenacious  adherents  to  agrarian 
autocracy  in  England,  Arthur  J.  Balfour  and 
Bonar  Law.  In  the  meantime  the  Bolshevik 
government  in  Russia  had  proceeded  to  carry 
through  a  plan  of  actual  land  nationalization, 
but  it  would  seem  that  this  was  much  more  a 
product  of  the  peculiar  aims  of  the  agrarian  So¬ 
cialist,  or  Social  Revolutionary,  party  in  Rus¬ 
sia  than  it  was  of  the  direct  adoption  of  the 
views  of  Henry  George.  Most  progressive 


thinkers  differ  from  Henry  George  primarily  in 
holding  that  the  single-tax  should  not  be  re¬ 
garded  as  the  sole  remedy  for  modern  social 
problems,  though  the  majority  of  them  would 
agree  that  society  should  in  some  manner  ab¬ 
sorb  these  socially  created  values  known  as  the 
unearned  increment,  and,  all  would  give  him 
credit  for  having  called  attention  to  the  fact 
that  the  capitalistic  manufacturer  or  merchant 
is  not  wholly  responsible  for  the  evils  and  mis¬ 
ery  of  the  present  order.  Much  of  the  vitality 
of  the  single  tax  discussion  has,  however,  been 
subsequently  destroyed  by  changed  economic 
conditions,  particularly  the  relative  decrease  in 
the  proportional  importance  of  landed  as  com¬ 
pared  with  other  forms  of  wealth,  and  the  grow¬ 
ing  fluidity  and  legal  elusiveness  of  the  present 
modes  of  land-holding. 

13.  Bourgeois  Attempts  to  Absorb  the 
Radical  Proletarian  Movements. —  It  could 
scarcely  be  supposed  that  the  middle  class 
would  sit  by  and  idly,  contemplate  the  growth 
of  these  threatening  proletarian  programs  and 
movements  without  attempting  to  counteract 
them  —  without  trying,  as  one  thinker  has  ex¬ 
pressed  it,  <(to  set  a  backfire.*  Probably  the 
chief  instrument  which  has  been  used  has  been 
state  socialism  or  legislation  designed  to  aid 
and  placate  the  laboring  class,  while  retaining 
the  essence  of  the  capitalistic  system,  though  it 
must  not  be  forgotten  that  much  state  social¬ 
ism  has  been  a  result  of  proletarian  or  land¬ 
lord  attacks  upon  the  middle  class.  The  bour¬ 
geoisie  have  hoped  to  lead  the  proletariat  to 
trust  to  the  adequacy  of  the  national  capitalistic 
state  as  an  agent  for  promoting  the  cause  of 
social  reform  and  the  growth  of  industrial  de¬ 
mocracy.  Further,  the  middle  class  has  con¬ 
tributed  great  donations  for  social  relief  work 
and  to  aid  modern  scientific  philanthropy,  in  the 
hope  that  such  measures  will  both  lessen  mis¬ 
ery,  and  hence  the  pressure  for  reform,  and  will 
attract  the  gratitude  of  those  who  receive  aid. 
Such  benefactions  have  not  been  made  solely 
for  the  relief  of  physical  privation  and  suffer¬ 
ing,  but  even  for  the  intellectual  and  recrea- 
tionaHmprovement  of  the  lower  classes  through 
libraries,  Y.  M.  C.  A.  organizations,  playgrounds 
and  parks.  Then,  the  more  progressive  and 
far-sighted  leaders  of  modern  industrialism 
have  developed  policies  of  industrial  conciliation 
designed  either  to  placate  the  laborers  or  to  get 
them  practically  interested  in  the  preservation 
of  the  existing  order.  The  best  known  of  such 
methods  are  profit-sharing,  co-operation,  scien¬ 
tific  management  and  industrial  welfare  work. 
Some  have  even  gone  so  far  as  to  foster  the 
growTth  of  conservative  trade-unionism,  such 
as  is  represented  by  the  American  Federation 
of  Labor.  Of  course,  many  of  the  modern 
capitalists  still  hold  tenaciously  with  strange 
fatuity  to  the  attitude  of  John  Bright  and  de- 
clare.  for  a  war  to  the  end  with  state  socialism 
and  industrial  democracy.  This  group  can  be 
trusted  to  decline  with  rapidity,  or,  if  they  show 
an  unexpected  tendency  To  increase,  they  may 
safely  be  left  to  the  tender  mercies  of  syndi¬ 
calists  and  I.  W.  W.’s.  Finally,  a  philosophy 
has  been  evolved  designed  to  effect  a  liberal 
compromise  between  capitalism  and  labor,  which 
has  received  its  chief  elaboration  in  France 
where  it  is  generally  spoken  of  as  the  doctrine 
of  solidarism.  It  takes  its  origin  from  the  doc¬ 
trines  of  Comte,  the  Positivists  and  Leroux 
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regarding  the  organic  unity  of  human  inter¬ 
ests.  It  was  further  elaborated  by  the  sociolo¬ 
gists  of  the  Organicist  school  and  has  recently 
been  expanded  by  Leon  Bourgeois  from  the 
legal  point  of  view;  by  Charles  Gide  from  the 
standpoint  of  _  the  progressive  economist ;  by 
Lmile  Durkheim  as  a  profound  sociologist  in¬ 
terested  in  practical  social  reform ;  and  very 
recently  by  the  German,  Nicolai,  from  a  socio- 
biological  point  of  approach.  This  doctrine 
aims  at  an  honest  and  thoroughgoing  attempt 
to  reform  the  present  order,  so  as  10  grant 
essential  economic  and  social  justice  to  the 
proletariat  while  retaining  the  undoubtedly 
superior  directive  and  inventive  ability  of  capi¬ 
talistic  enterprise.  In  its  practical  program  it 
proposes,  on  the  one  hand,  an  extension  of 
remedial  social  legislation  through  state  social¬ 
ism,  and,  on  the  other,  a  great  extension  of  the 
principle  of  voluntary  co-operation.  Its  adher¬ 
ents  also  generally  incline  toward  some  consid¬ 
erable  decentralization  of  the  administrative 
powers  and  functions  of  the  modern  national 
state.  Some  members  of  the  group  lean  rather 
distinctly  toward  gild-socialism  and  the  rep¬ 
resentation  of  economic  groups  and  interests. 
All  in  all,  it  is  the  one  program  of  reform 
which  embraces  the  interests  of  both  capitalists 
and  proletariat  and  which  is,  at  the  same  time, 
sufficiently  honest,  disinterested  and  progressive 
to  entitle  it  to  respectful  consideration. 

14.  The  Great  War  and  Policies  of  Re¬ 
construction. —  The  World  War  at  some  time 
in  the  future  will  probably  be  regarded  by  the 
historian  as  having  constituted  a  crisis  or  a 
dividing  line  in  the  history  of  modern  social 
reform  movements,  but  it  is  too  early  to  predict 
just  what  the  nature  of  the  succeeding  re¬ 
form  movement  will  be.  It  will  doubtless 
be  seen  by  future  historians  that  back  of  the 
struggle  of  nations  was  what  may  have  been  the 
beginning  of  the  final  struggle  between  the 
present  social  and  economic  classes  —  a  struggle 
in  which  landlord  and  capitalist  united  against 
the  common  enemy  in  the  proletariat.  That  the 
feudal  landlord  has  generally  succumbed  in  the 
course  of  the  struggle,  except  in  England,  is 
generally  conceded.  That  labor  hoped  for  the 
equally  decisive  termination  of  the  modern  order 
of  individualistic  industrialism  is  apparent  from 
what  is  usually  taken  as  the  most  profound 
utterance  of  labor  during  the  war  —  the  report 
of  the  sub-committee  of  the  British  Labor  party 
on  reconstruction.  <(The  individualist  system  of 
capitalist  production,  based  on  the  private  own¬ 
ership  and  competitive  administration  of  land 
and  capital,  with  its  reckless  <profiteering)  and 
wage-slavery;  with  its  glorification  of  the  un¬ 
hampered  struggle  for  the  means  of  life  and  its 
hypocritical  pretense  of  the  Survival  of  the 
fittest >  ;  with  the  monstrous  inequality  of  cir¬ 
cumstances  which  it  produces  and  the  degra¬ 
dation  and  brutalization,  both  moral  and  spirit¬ 
ual,  resulting  therefrom,  may,  we  hope,  indeed 
have  received  a  death  blow.  With  it  must  go 
the  political  system  and  ideas  in  which  it  natu¬ 
rally  found  expression.®  They  expressed  the 
further  significant  opinion  that  ((what  has  to 
be  reconstructed  after  the  war  is  not  this  or 
that  government  department,  or  this  or  that 
piece  of  social  machinery;  but  society  itself.® 
Further,  during  the  struggle,  as  a  result  of  the 
necessity  of  maintaining  the  production  of 
necessary  munitions  at  the  highest  level,  ab¬ 


normal  concessions  had  to  be  made  to  labor, 
a  situation  which  did  not  tend  to  make  the  pro¬ 
letariat  particularly  inclined  to  acquiesce  in  any 
later  restoration  of  the  social  and  economic 
status  quo  ante  helium.  All  countries  were  com¬ 
pelled  to  undertake  what  in  times  of  peace 
would  have  been  regarded  as  alarming  steps 
toward  complete  state  socialism.  In  Russia, 
the  feudal  autocracy  was  overthrown  and  there 
followed  the  first  attempt  in  history  to  apply 
Marxian  socialism  to  the  reconstruction  of  a 
great  state.  In  Germany,  the  fall  of  the  Junker- 
Krupp  alliance  paved  the  way  for  the  triumph 
of  Revisionist  socialism  in  the  German  political 
system. 

The  capitalists  did  not  fail  to  recognize  these 
various  challenges  to  their  very  existence  as 
a  powerful  organized  class,  nor  did  they  hesi¬ 
tate  to  take  steps  to  protect  their  system.  Their 
most  effective  program  was  to  make  patriotism 
just  as  far  as  possible  synonomous  with  rigid 
adherence  to  a  belief  in  the  sanctity  of  the 
capitalistic  system  and  to  brand  all  expressions 
of  proletarian  discontent  and  all  plans  for 
radical  social  reconstruction  as  products  of  dis¬ 
loyalty  or  vile  enemy  propaganda.  Radical 
leaders  -were  assassinated  or  sentenced  to  long 
terms  of  imprisonment  for  criticisms  of  ad¬ 
ministrative  policy  of  a  much  milder  character 
than  were  passed  by  unnoticed  when  uttered 
by  political  opponents  who  were  members  of 
capitalistic  parties.  Severe  espionage  laws 
were  passed,  which  were  little  utilized  to  aid 
the  military  department,  but  were  widely  made 
use  of  to  silence  expressions  of  social  and 
economic  discontent.  The  close  of  the  conflict 
left  a  serious  situation  —  a  proletariat  deter¬ 
mined  to  end  an  oppressive  social  and  economic 
order  and  an  organized  effort  of  capitalists 
to  preserve  the  system  to  which  they  owed  their 
economic  resources  and  political  prestige.  The 
solution  of  this  problem  is  what  now  faces 
the  world  with  the  coming  of  peace  and  this 
solution  is  bound  to  be  of  infinitely  greater 
significance  for  the  history  of  modern  civiliza¬ 
tion  than  the  redistribution  of  national  bound¬ 
aries  by  the  Peace  Conference.  Whether  the 
adjustment  will  be  made  in  a  peaceful  manner 
through  a  liberal  compromise,  in  which  both 
parties  will  concede  much,  or  whether  it  will 
be  made  by  violence  in  a  bitter  class  war  which 
cannot  but  end  in  the  termination  of  capitalism 
in  a  most  unfortunate  manner,  will  depend 
wholly  upon  the  sagacity  and  statesmanship 
of  those  who  will  lead  in  the  negotiations. 
What  plans  of  reconstruction  will  be  most 
used  cannot  be  foreseen.  The  problem  has 
called  forth  a  reconsideration  of  every  one  of 
the  proposals  of  the  19th  century  which  have 
been  discussed  above,  not  even  excepting  a 
return  to  the  complete  individualism  of  the 
economic  liberals. 

A  final  lesson  regarding  social  reform  pro¬ 
grams  has  been  taught  by  the  World  War  and 
that  is,  as  Professor  Hobhouse  pointed  out  a 
number  of  years  ago  in  his  ( Democracy  and  Re¬ 
action,  that  the  state  is  bound  to  be  obstructed 
in  effective  programs  of  social  reform  as  long 
as  militarism  menaces  our  civilization.  As  long 
as  citizens  are  bowed  beneath  the  burdens  of 
taxation  to  supply  munitions  for  active  warfare 
or  to  support  vast  armaments  for  <(prepared- 
ness,®  there  will  never  be  adequate  funds  for 
thoroughgoing  schemes  of  social  reconstruc- 
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tion.  A  veritable  social  and  economic  paradise 
throughout  the  western  world  could  have  been 
created  out  of  the  funds  expended  in  this  war 
and  in  a  very  real  sense  the  final  solution  of 
social  problems  is  bound  up  with  the  discovery 
of  some  method  for  discouraging  or  eliminating 
war. 

Bibliographic  Note. —  There  is  no  ade¬ 
quate  and  complete  bibliography  on  this  sub¬ 
ject,  though  J.  B.  Peixotto’s  ( Syllabus  of  So¬ 
cial  Reform  Movements)  (University  of  Cali¬ 
fornia  Press)  and  F.  G.  Peabody’s  ‘A  Reader’s 
Guide  to  Social  Ethics  and  Allied  Subjects) 
contain  a  large  number  of  classified  titles. 
S.  P.  Orth’s  Socialism  and  Democracy  in 
Europe,*  pp.  273-279,  contains  a  useful  list  of 
books.  The  bibliographies  following  an  elab¬ 
orate  bibliography  of  social  reform  is  being 
prepared  by  Mr.  Sasel  Ziemand.  The  chapters 
of  Parts  III  and  IV  of  F.  A.  Ogg’s  ‘Economic 
Development  of  Modern  Europe*  are  full  and 
up-to-date. 

The  clearest  political  history  of  modern 
Europe  is  C.  D.  Hazen’s  ‘ Europe  Since  1815.* 
The  political,  economic  and  social  background 
of  modern  social  reform  movements  is  set  forth 
in  C.  J.  H.  Hayes’  ‘Political  and  Social  History 
of  Modern  Europe* ;  Robinson  and  Beard’s 
‘Development  of  Modern  Europe* ;  J.  S. 
Schapiro’s  ‘Modern  and  Contemporary  Euro¬ 
pean  History*  ;  F.  A.  Ogg’s  ‘Economic  De¬ 
velopment  of  Modern  Europe* ;  and  Max  Far- 
rand’s  ‘The  Development  of  the  United  States.* 

The  proper  intellectual  orientation  for  a 
study  of  modern  social  reform  is  to  be  ob¬ 
tained  from  chapter  ix  of  Volume  I  of  Robin¬ 
son  and  Beard,  the  last  chapter  of  Volume  II, 
and  the  concluding  essay  of  J.  H.  Robinson’s 
‘The  New  History,*  on  ‘The  Spirit  of  Con¬ 
servatism  in  the  Light  of  History.*  The  clear¬ 
est  elementary  introductions  to  the  subject  are 
chapter  xxi  of  Volume  II  of  Hayes  and  the 
chapter  in  Schapiro  on  ‘Revolutionary  Labor 
Movements.*  The  following  works  would 
give  a  fairly  complete  account  of  all  leading 
social  reform  programs:  Gide  and  Rist’s  ‘His¬ 
tory  of  Economic  Doctrines*  ;  Ogg’s  ‘Economic 
Development  of  Modern  Europe* ;  Bertrand 
Russell’s  ‘Proposed  Roads  to  Freedom,*  Part 
I ;.  L.  H.  Haney’s  ‘History  of  Economic 
Thought*;  S.  P.  Orth’s  ‘Socialism  and  Democ¬ 
racy  in  Europe* ;  E.  Barker’s  ‘Political  Thought 
in  England  from  Spencer  to  the  Present  Day*  ; 
and  F.  S.  Marvin’s  ‘The  Century  of  Hope.* 
The  third  volume  of  Professor  Dunning’s 
‘History  of  Political  Theories*  is  announced. 

The  chief  social  reform  programs  down  to  the 
Industrial  Revolution  are  to  be  found  in  W.  W. 
Willoughby’s  ‘Political  Theories  of  the  Ancient 
World* ;  W.  A.  Dunning’s  ‘History  of  Politi¬ 
cal  Theories,*  Volumes  I  and  II;  James  Bonar’s 
‘Philosophy  and  Political  Economy* ;  M.  Beer, 
‘The  History  of  English  Socialism*  ;  W.  B. 
Guthrie’s  ‘Socialism  Before  the  French  Revo¬ 
lution*  ;  and  J.  B.  Peixotto’s  ‘The  French  Rev¬ 
olution  and  Modern  Socialism.*  The  economic 
and  social  background  of  post-industrial  Revol¬ 
ution  reform  can  be  found  in  J.  A.  Hobson’s 
‘Evolution  of  Modern  Capitalism*  and  J.  L. 
and  B.  Hammond’s  ‘The  Village  Labourer* ; 
‘The  Town  Labourer.*  On  economic  liberalism 
and  utilitarianism  good  introductory  treatments 
are  to  be  found  in  Gide  and  Rist,  Haney  and 
W.  L.  Davidson,  ‘Political  Thought  in  England: 


the  Utilitarians.*  On  the  economist’s  opposition 
to  economic  liberalism  one  should  consult 
Haney  and  Gide  and  Rist;  on  the  rise  of  Tory 
Socialism  in  England,  Gibbins,  H.  D.  B.,  ‘The 
English  Social  Reformers*  and  Hutchins  and 
Harrison,  ‘The  History  of  Factory  Legisla¬ 
tion*  ;  on  Christian  Socialism,  Flint,  R.,  ‘The 
Philosophy  of  History  in  France* ;  Gibbins,  and 
Seligman,  E.  R.  A.,  ‘Owen  and  the  Christian 
Socialists,*  in  the  ‘Political  Science  Quarterly,* 
Volume  I ;  on  the  literary  and  aesthetic  revolt, 
Barker,  chapter  vii ;  on  the  utopian  movement, 
Gide  and  Rist,  Kirkup,  T.,  ‘History  of  Social¬ 
ism*  ;  Noyes,  J.  H.,  ‘American  Socialisms* ; 
and  Hinds,  W.  A.,  ‘American  Communities*  ;  on 
transitional  socialism,  Gide  and  Rist,  Kirkup  and 
Mariott,  J.  A.  R.,  ‘The  French  Revolution  of 
1848  in  Its  Economic  Aspects* ;  on  the  rise  of 
modern  anarchism,  Brailsford,  H.  N.,  ‘Shelly, 
Godwin  and  Their  Circle*  ;  and  Zenker,  E.  V., 
‘Anarchism*  ;  and  on  the  political  revolutions 
of  1848,  Andrews,  C.  M.,  ‘Historical  Develop¬ 
ment  of  Modern  Europe,*  Volume  I,  chapters 
ix,  x. 

The  nature  of  the  German  theory  of  the 
state  is  indicated  in  chapters  i-iii  of  Barker 
and  in  John  Dewey’s  ‘German  Philosophy  and 
Politics.*  The  development  of  sociology  is 
sketched  in  A.  W.  Small’s  ‘General  Sociology* 
and  L.  M.  Bristol’s  ‘Social  Adaptation.)  Marx¬ 
ian  socialism  is  set  forth  in  Spargo  and  Arner’s 
‘Elements  of  Socialism*;  Gide  and  Rist;  Kirk¬ 
up;  Russell,  chapter  i;  and  K.  Kautsky’s  ‘The 
Social  Revolution*  ;  it  is  criticized  by  W.  Som- 
bart,  ‘Socialism  and  the  Social  Movement* ; 
and  Skelton,  O.  D.,  ‘Socialism,  a  Critical  Analy¬ 
sis.*  The  Fabian  movement  and  revisionism  are 
discussed  by  Edward  Pease,  ‘The  History  of  the 
Fabian  Society*  ;  and  by  E.  Bernstein,  ‘Evolu¬ 
tionary  Socialism.*  State  socialism  is  described  by 
Ogg  in  Parts  III-IV  of  his  work ;  and  in  Hayes, 
‘Britfsli  Social  Politics.*  Recent  Christian 
Socialism  is  dealt  with  in  F.  S.  Nitti’s  ‘Catho¬ 
lic  Socialism* ;  C.  D.  Plater’s  ‘Catholic  Social 
Work  in  Germany*  ;  Cunningham,  W.,  ‘Chris¬ 
tianity  and  Social  Questions*  and  ‘Christian¬ 
ity  and  Politics* ;  Figgis,  J.  N.,  ‘Churches  in 
the  Modern  State*.  Recent  anarchism  is  dealt 
with  by  Russell,  chapter  ii ;  by  Zenker  and  by 
Eltzbacher,  P.,  ‘Anarchism.*  Trades-unionism 
is  well  discussed  in  Webb,  S.,  ‘History  of 
Trade  Unionism*  and  in  Orth.  Syndicalism  is 
analyzed  by  Russell,  chapter  iii,  and  by  Levine, 
L.,  ‘The  Revolutionary  Labor  Movement  in 
France*  and  Brissenden,  P.  F.,  ‘The  I.  W.  W. : 
A  Study  .  in  American  Syndicalism*.  Gild- 
socialism  is  treated  by  Cole,  G.  D.  H.,  ‘Self- 
government  in  Industry*  ;  ‘Social  Theory* ; 
‘Chaos  and  Order  in  Industry* ;  ‘Guild  Socialism 
Restated.*  For  the  single  tax  program  consult 
Henry  George’s  ‘Progress  and  Poverty*  di¬ 
rectly.  Solidlarism  is  analyzed  by  Gide  and 
Rist.  The  problems  of  reconstruction  are  clas-> 
sifted  by  Lindsey  Rogers,  ‘The  Problems  of  Re¬ 
construction.*  The  problems  connected  with  the 
ending  of  war  are  summarized  in  Duggan,  S.  P., 
‘The  League  of  Nations-  The  Principle  and 
the  Practice.*  From  these  introductory  discus¬ 
sions  the  student  will  turn  to  the  detailed  mono¬ 
graphs  and  the  sources,  many  of  which  are  men¬ 
tioned  in  the  bibliographies  in  Peixotto,  Hayes, 
Ogg  and  Orth. 

Harry  Elmer  Barnes, 
Professor  of  History,  Clark  University. 
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SOCIAL  SCIENCE,  the  science  that  deals 
with  the  social  condition,  the  relation  and  in¬ 
stitutions  which  are  involved  in  man’s  existence 
and  his  well-being  as  a  member  of  an  organ¬ 
ized  community.  It  concerns  itself  more  es¬ 
pecially  with  questions  relating  to  public  health, 
education,  labor,  punishment  of  crime,  refor¬ 
mation  of  criminals,  pauperism  and  the  like. 
Its  history  is  traced  in  the  most  ancient  of 
human  records,  in  the  sacred  books  and  laws  of 
Babylonia,  Egypt,  Judea  and  Greece.  The  uni¬ 
versal  concepts  of  modern  social  science  as  de¬ 
veloped  by  Comte  (q.v.),  are  found  in  Plato’s 
‘■Republic*  and  ‘Laws*  ;  in  Aristotle’s  Politics0. 
It  involves  gathering  of  statistics,  classifying 
them  and  drawing  deductions,  especially  as  to 
the  larger  question  involved.  It  thus  deals 
with  the  effect  of  existing  social  forces  and 
their  result  on  the  general  well-being  of  the 
community,  without  directly  discussing  or  ex¬ 
pounding  the  theories  or  examining  the  prob¬ 
lems  of  sociology,  of  which  it  may  be  con¬ 
sidered  a  branch.  Its  study  is  being  taken  up 
in  schools  for  social  workers,  several  of  which 
have  received  grants  from  the  Sage  Founda¬ 
tion.  Consult  ‘American  Labor  Year  Boolc^ 
published  by  the  Rand  School  of  Social 
Science. 

SOCIAL  SCIENCE  ASSOCIATION, 
American.  A  society  organized  for  study  and 
research  in  social  problems,  founded  at  Boston 
in  1865.  Annual  meetings  are  held  in  cities 
selected  at  the  last  preceding  meeting.  The 
work  of  the  association  is  divided  into  five 
branches  or  especial  fields  as  follows :  Com¬ 
munity  health,  education  and  art,  social  econ¬ 
omy,  finance  and  jurisprudence.  The  associa¬ 
tion  has  a  membership  of  about  1,100,  includ¬ 
ing  the  most  eminent  sociologists  of  America 
and  other  countries.  Its  official  organ  is  the 
Journal  of  Social  Science,  published  annually. 

SOCIAL  SCIENCE,  National  Associa¬ 
tion  for  the  Promotion  of,  The  (British),  an 

organization  founded  in  1857  for  the  purpose 
of  study  and  research  in  all  matters  of  social 
service  and  industrial  betterment.  In  1864  it 
absorbed  the  Association  for  Promoting  the 
Amendment  of  the  Law.  Yearly  migratory 
meetings  are  held  and  transactions  published. 
The  society  has  greatly  enlarged  its  scope  from 
its  foundation  and  now  seeks  to  promote  in 
Britain  the  initiation  and  development  of  the 
most  beneficial  and  successful  forms  of  social 
service. 

SOCIAL  SERVICE,  the  modern  study  of 
people  and  conditions  looking  toward  the  bet¬ 
terment  of  mankind;  a  forward  movement  deal¬ 
ing  with  life,  occupations  and  environments, 
embracing  the  observation  and  investigation 
of  the  relations  between  employers  and  em¬ 
ployees,  co-operation,  labor  legislation,  hours 
of  work,  wages,  industrial  betterment,  child 
labor,  factory  sanitation  and  inspection,  safety 
appliances,  improvement  of  civic  and  municipal 
conditions,  civil  service,  public  ownership,  the 
initiative  and  referendum,  tax  reform,  mar¬ 
riage  and  divorce,  housing,  temperance,  pauper¬ 
ism  and  crime,  defective  and  delinquent  chil¬ 
dren,  education,  social  settlements,  institutional 
churches  and  the  like. 

Social  Revolutions. —  During  the  19th  cen¬ 


tury  there  took  place  the  two  greatest  revolu¬ 
tions  in  all  history— one  in  the  material  world, 
created  by  the  application  of  natural  forces  to 
industry;  the  other  in  the  world  of  ideas,  pro¬ 
duced  by  the  application  of  the  scientific  method 
to  all  processes  of  investigation.  They  have 
radically  changed  very  many  social  conditions. 
Thousands  of  mechanics  have  lost  their  posi¬ 
tions  in  recent  years  because  they  could  not 
readjust  themselves  to  the  new  methods  of  in¬ 
vention.  Thousands  of  business  men  and  manu¬ 
facturers  have  been  driven  into  bankruptcy 
because  they  could  not  adapt  themselves  to 
the  new  conditions  by  more  economical  methods 
of  production  and  distribution.  Many  tens  of 
thousands  of  men,  women  ,and  children  die 
needlessly  in  our  cities  every  year  because  we 
have  not  yet  learned  how  to  adapt  ourselves 
to  the  new  conditions  of  urban  life. 

The  process  of  readjustment  is  one  of  ex¬ 
periment.  Each  experiment,  whether  success¬ 
ful  or  otherwise,  throws  a  ray  of  light  on  the 
problem  of  how  to  do  it  or  how  not  to  do  it. 
Experience  signifies  nothing  unless  we  trace 
the  relations  of  cause  and  effect.  The  science 
of  statistics,  by  which  facts  are  so  gathered  as 
to  embody  truth  and  so  interpreted  as  to  afford 
knowledge,  is  of  recent  origin.  It  is  a  singular 
fact  that  our  young  republic  was  the  first 
government  in  the  world  to  take  a  census  at 
stated  intervals.  Ships  of  state  kept  no  log¬ 
books.  It  is  small  wonder  that  so  many  split  on 
the  same  rocks.  Important  as  it  is  in  social  and 
political  science  to  know  precisely  where  we 
are,  it  is  even  more  important  to  know  the 
direction  in  which  we  are  moving,  for  tendency 
is  prophetic,  and  to  establish  a  line  of  tendency 
we  must  fix  more  than  one  point;  hence  the 
value  of  a  base  line.  Our  decennial  census  dur¬ 
ing  the  19th  century  established  a  base  line  100 
years  long  —  the  first  in  all  history — from 
which  we  may  measure  in  the  20th  and  in  each 
succeeding  century.  Only  in  recent  years  have 
men  learned  to  gather  facts,  to  sift  them  and 
correctly  to  interpret  them,  thus  creating 
science.  We  are  only  beginning  to  construct 
the  science  of  living,  which  is  living  in  intelli¬ 
gent  obedience  to  all  natural  laws ;  that  is,  all 
the  laws  which  God  has  established  both  for 
the  individual  and  for  society. 

Existing  Evils. —  There  are  many  great 
evils  incident  to  our  present  stage  of  industrial 
and  social  evolution  on  which  no  intelligent 
lover  of  his  country  and  his  kind  can  look  with 
indifference.  The  widespread  hostility,  if  not 
open  conflict,  between  organized  capital  and 
organized  labor  does  violence  to  economic  and 
social  laws  no  less  than  to  Christian  principles. 
The  reckless  and  increasing  sacrifice  of  life  and 
limb  in  American  industry  calls  for  such  edu¬ 
cation  of  public  opinion  as  will  demand  and 
enforce  effective  legislation  touching  accidents 
and  their  prevention.  The  victories  of  peace 
are  even  more  bloody  than  those  of  war.  There 
were  not  so  many  victims  of  the  Boer  War 
as  there  were  in  American  industries  during 
the  same  period.  If  to  casualties  on  railroads 
we  could  add  those  in  the  mining,  manufactur¬ 
ing,  building  and  lumber  industries,  the  totals 
would  show  a  very  considerable  industrial  army 
killed  and  a  very  large  industrial  army  wounded 
every  year. 

Our  Western  industrial  progress  is  attended 
by  considerable  evils.  It  redistributes  popula- 
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lions,  compacting  masses  in  the  city,  creating 
the  tenement-house  with  its  long  list  of  evils, 
complicating  the  problems  of  sanitation  and 
raising  the  death  rate.  It  assumes  the  role  of 
Herod  and  slaughters  the  innocents,  while  the 
children  who  escape  from  the  factory  with  their 
lives  are  commonly  pinched  and  deformed  in 
body  and  mind.  It  creates  the  popular  discon¬ 
tent  which  inevitably  springs  from  the  multipli¬ 
cation  and  popularization  of  knowledge  together 
with  the  multiplication  and  concentration  of 
wealth.  It  is  attended  by  the  organization  of 
capital  and  labor  which  are  arrayed  against 
each  other  in  hostile  camps.  Now  many  of  these 
evils  are  entirely  preventable,  though  certain 
to  be  developed  if  neglected.  They  were  per¬ 
mitted  to  fasten  themselves  on  western  Europe 
and  the  United  States  because  they  were  not 
foreseen.  That  excuse  does  not  exist  for  the 
remainder  of  the  world.  With  the  close  of  the 
World  War  and  release  of  shipping,  northern 
capital,  population  and  energy  will  flow  into 
South  America  and  inaugurate  there  an  in¬ 
dustrial  revolution.  It  is  already  well  under 
way  in  Russia  and  Japan  and  is  now  beginning 
in  China  and  India.  Unless  prevented  by  in¬ 
telligent  foresight,  the  evils  which  have  thus 
far  attended  the  industrial  revolution  will  ac¬ 
company  it  round  the  world  and  involve  the 
hundreds  of  millions  of  these  countries  in  suf¬ 
ferings  as  measureless  as  they  will  be  needless. 
These  peoples  are  credited  with  less  power 
of  self-restraint  than  the  peoples  of  Europe 
and  North  America  and  yet  we  are  in  a  World 
War,  based  on  a  desire  for  industrial  suprem¬ 
acy.  We  are,  therefore,  bound  by  every  obli¬ 
gation  of  humanity  and  religion  to  safeguard 
them  with  our  experience  and  thus  forestall 
preventable  evils,  which  if  not  'thus  prevented 
will  be  far  more  disastrous  in  the  Orient  than 
they  have  been  in  the  Occident. 

Many  organizations  exist  for  improving  con¬ 
ditions  in  large  cities.  These  organizations  need 
to  know  each  others’  methods  and  to  work  to¬ 
gether.  To  that  end,  a  National  "Community 
Centre  Conference  is  now  held  annually  in  the 
United  States,  the  1917  gathering  in  April  being 
attended  by  delegates  from  26  cities. 

The  Musee  Social. —  The  section  of  Social 
Economy  in  the  Paris  Exposition  of  1889 
was  peculiarly  rich  in  documents  relating  to 
the  conditions  of  labor  and  to  workingmen’s 
institutions.  This  exhibit  made  permanent  was 
the  origin  of  the  Musee  Social.  Endowed  with 
adequate  funds,  it  is  devoted  solely  to  the  pro¬ 
motion  of  the  study  of  labor  problems  and 
the  advancement  of  concrete  measures  of  labor 
reform.  As  regards  its  organization  and  pur¬ 
pose  it  exemplifies  in  the  field  of  economic 
research  very  much  what  the  Smithsonian  In¬ 
stitution  in  Washington  does  in  the  domain  of 
scientific  investigation.  Both  were  founded  by 
private  individuals  <(for  the  diffusion  *of  knowl¬ 
edge  among  mankind.®  Both  are  non-scholastic 
in  the  sense  of  having  no  regular  classes  of 
students  and  both  maintain  a  corps  of  experts 
devoted  to  original  research  and  to  the  aid  of 
those  making  similar  inquiries.  The  Musee 
constitutes  a  veritable  laboratory  for  economic 
research  in  all  fields  as  far  as  they  relate  to 
concrete  labor  problems.  In  the  language  of 
its  constitution,  its  object  is  <(to  place  gratui¬ 
tously  at:  the  disposition  of  the  public  docu¬ 
ments  with  collateral  information,  constitutions 


and  models  of  institutions  and  undertakings 
having  for  their  aim  the  improvement  of  the 
moral  and  material  situation  of  the  laboring 
classes.®  To  carry  out  this  aim  the  Musee  has 
spared  neither  pains  nor  expense  in  the  or¬ 
ganization  of  every  possible  means  of  obtain¬ 
ing  information  concerning  labor  and.  labor  con¬ 
ditions  in  all  lands  and  in  facilitating  its  use 
by  all  those  interested  in  matters  of  social  re¬ 
form.  It  is  well  installed  in  a  building  owned 
by  it  at  5  Rue  Las  Cases,  where  it  has  lecture- 
rooms,  meeting-rooms  for  the  economic  and 
reform  societies  of  Paris,  exhibition-rooms  for 
the  display  of  plans,  models  and  accident-pre¬ 
venting  appliances  and  its  carefully  selected 
library.  This  includes  over  15,000  volumes  ex¬ 
clusively  devoted  to  labor  and  consisting  largely 
of  original  sources  of  information,  reports  and 
proceedings  of  societies  and  social  undertakings 
which  are  not  to  be  found  in  ordinary  libraries. 
Its  files  include  records  and  copies  >  of  labor 
legislation  in  all  countries  and  of  important 
labor  events,  catalogued  and  under  the  direc¬ 
tion  of  skilled  librarians,  whose  duty  it  is  to 
help  investigators  desiring  to  make  use  of  such 
material.  The  Musee,  however,  is  not  content 
with  bringing  together  the  results  of  others’ 
efforts.  Each  year  it  sends  one  or  more  com¬ 
missions  to  investigate  particular  features  of 
the  labor  problem  in  foreign  countries.  It  has 
thus  made  detailed  investigations  _  of  trade 
unions  in  Great  Britain,  labor  organizations  in 
the  United  States,  co-operative  and  credit  in¬ 
stitutions  in  Italy  and  the  agrarian  question 
in  Germany  by  special  delegates  sent  to  those 
countries.  In  addition  to  making  these  special 
inquiries,  it  maintains  in  foreign  countries 
special  correspondents  whose  duties  are  to  sup¬ 
ply  the  Musee  with  copies  of  all  bills,  reports 
or  laws  concerning  labor  matters  presented  in 
their  respective  countries  or  of  privately  pub¬ 
lished  works  concerning  labor,  to  furnish  in¬ 
formation  as  called  for  and  to  transmit  annual 
reports  giving  a  resume,  with  documents,  of 
the  labor  events,  legislation  and  judicial  de¬ 
cisions  relating  to  labor  during  the  year.  See 
Social  and  University  Settlements. 

SOCIAL  SERVICE,  American  Institute 

of.  The  League  for  Social  Service  of  New 
York  City  was  organized  in  New  York  in  1898 
by  Josiah  Strong  and  William  H.  Tolman, 
who  became  its  president  and  secretary,  re¬ 
spectively.  The  League,  reorganized,  enlarged 
and  incorporated,  became  known  in  1902  as  the 
American  Institute  of  Social  Service,  with  head¬ 
quarters  at  287  Fourth  avenue.  New  York. 
The  three  functions  of  the  Institute  are:  (1) 
To  gather  from  all  possible  sources  facts  of 
every  kind  which  bear  on  social  and  industrial 
betterment.  (2)  To  interpret  these  facts  by 
ascertaining  their  causes  and  effects,  thus  gain¬ 
ing  their  real  significance  and  (3)  to  dis¬ 
seminate  the  resulting  knowledge  for  the  edu¬ 
cation  of  public  opinion,  with  an  educational 
charter  from  the  Regents  of  the  University  of 
the  State  of  New  York. 

The  work  of  the  Institute  is  divided  into  11 
departments:  (1)  Bureau  of  Information;  (2) 
Investigation;  (3)  Illustration;  (4)  Publica¬ 
tion;  (5)  Legislation ;  (6)  Lecture  Bureau; 
(7)  Library  and  Archives;  (8)  Museum  of 
Security;  (9)  Personal  Study  and  Research; 
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(10)  International  Relations;  (11)  Relations 
with  other  Societies. 

The  American  Institute  of  Social  Service 
is  collecting  a  great  mass  of  facts  from  Europe, 
as  well  as  America,  which  embody  experiences 
of  many  millions  of  people,  and  these  facts 
scientifically  interpreted  throw  light  on  many 
social  problems,  new  and  old,  and  afford  prac¬ 
tical  guidance  in  the  conduct  of  life  and  in  the 
establishment  of  right  relations  between  man 
and^  man.  In  response  to  inquiries,  the  Insti¬ 
tute’s  bureau  of  information  is  constantly  send¬ 
ing  materials  bearing  on  social  and  industrial 
betterment  to  newspaper  men,  ministers,  stu¬ 
dents,  teachers,  authors,  legislators  and  the  like. 
When  a  corporation  desires  to  improve  the 
condition  of  its  employees,  the  Institute  can 
furnish  facts  and  photographs  showing  what 
is  being  done  along  these  lines  by  many  of 
the  world’s  great  captains  of  industry,  such  as 
Casimir-Perier  of  France,  Van  Marken  of  Hol¬ 
land,  Cadbury  of  Birmingham  and  Lever  of 
Liverpool,  describing  their  improved  housing, 
their  sanitation,  their  hospitals,  homes  for  con¬ 
valescents,  schools,  kindergartens,  athletic 
grounds,  parks,  baths,  swimming  pools,  systems 
of  insurance,  old-age  pensions  and  the  like. 
Again,  a  city  desires  to  improve  its  municipal 
housekeeping  and  would  like  to  learn  from 
Glasgow  as  a  model.  It  is  not  necessary  for 
Cincinnati  or  Chicago  to  send  a  committee 
of  investigation  to  the  Scotch  metropolis.  The 
Institute  can  send  Glasgow  to  Cincinnati  or 
Chicago  and  by  means  of  hundreds  of  lantern 
slides  show  her  improved  tenements,  her  street¬ 
cleaning  system,  her  playgrounds,  her  out-of- 
door  gymnasia,  her  hospitals,  her  park  system, 
etc.  A  church  which  is  struggling  to  adapt 
itself  to  a  changed  environment  wishes  to  know 
how  certain  problems  have  been  solved.  The 
Institute  can  give  information  of  scores  of 
churches  which  have  successfully  adjusted 
themselves  to  new  conditions  and  whose  ex¬ 
perience  will  probably  afford  the  desired  solu¬ 
tion.  The  existence  of  all  the  States  with  their 
separate  legislatures  affords  a  vast  field  for 
social  service  by  helping  all  to  profit  by  the 
experience  of  each.  Most  of  the  great  prob¬ 
lems  of  all  the  States  are  substantially  the 
same,  as  in  the  case  of  pauperism,  crime,  de¬ 
fective  and  delinquent  children,  the  rela¬ 
tion  of  labor  and  capital  and  the  like.  Some 
States  are  much  in  advance  in  one  particular, 
others  in  another.  What  if,  in  each  particular, 
all  the  States  could  be  brought  up  to  the  stand¬ 
ard  of  the  most  advanced  State;  how  would 
the  nation  leap  forward  in  civilization?  For 
instance,  the  experience  of  several  States  has 
demonstrated  the  value  of  juvenile  courts  and 
of  industrial  legislation  for  children.  In  the 
natural  course  of  things  it  takes  years  for  such 
reforms  to  reach  the  more  backward  States; 
whereas  the  Institute,  with  the  necessary  funds, 
could  doubtless  educate  public  opinion  so  as 
to  secure  the  desired  legislation  in  one-quarter 
of  the  time.  As  President  Roosevelt  says  in 
a  letter  to  the  Institute:  ((The  possibilities  of 
the  Institute  are  well  nigh  boundless.  It  is  ap¬ 
parently  proving  to  be  the  beginning  of  a  world 
movement,  and  is  being  recognized  by  the  best 
men  of  many  different  countries  as  a  necessity 
in  each  and  all  of  these  countries  in  order  to 
facilitate  a  readjustment  of  social  relations  to 


the  new  conditions  created  by  the  modern  in¬ 
dustrial  revolution.® 

In  1903,  Andrew  Carnegie  (q.v.),  the  phil¬ 
anthropist,  placed  in  trust  the  sum  of  $2,500,000 
for  the  purpose  of  beautifying  and  improving 
his  native  town  of  Dunfermline,  Scotland,  and 
the  American  Institute  of  Social  Service  out¬ 
lined  a  plan  of  procedure  for  this  important 
work.  The  plan  included  a  regional  museum, 
a  district  for  a  <(city  beautiful,®  a  social  centre, 
a  department  of  civics,  boys’  and  girls’  flower 
gardens,  children’s  playgrounds  and  out-door 
gymnasia,  holiday  tours  and  historic  pilgrim¬ 
ages,  !<(get-together  club®  and  a  system  of 
awards  and  prizes.  The  general  outline  for  a 
city  beautiful  suggests  that  somewhere  in  the 
confines  of  the  park  land  should  be  set  aside 
on  which  can  be  built  model  dwellings  of 
diversified  architecture.  One  house  should  be 
set  aside  as.  a  working  model,  furnished 
throughout  with  all  necessaries  and  as  many 
comforts  as  are  demanded  by  a  modest  taste. 
By  means  of  this  model  house,  clerks,  artisans 
^and  laborers  may  be  shown  how  to  furnish 
their  homes.  Under  this  plan  the  social  centre 
should  be  a  building  located  in  the  park,  easily 
accessible,  so  as  to  be  a  resort  for  all  the  peo¬ 
ple  —  children  for  the  most  part  by  day,  adults 
at  night  and  on  holidays.  It  should  contain 
a  hall  for  music,  speaking,  dancing,  flower 
shows  and  other  entertainments.  There  should 
be  classrooms  for  instruction  in  music  and  art 
in  its  various  branches.  In  a  regional  museum 
should  be  collected  the  various  processes  of 
local  industries,  in  order  that  the  individual 
workman  may  get  an  idea  how  his  part  in  the 
process  is  related  to  the  great  industry  as  a 
whole.  The  department  of  civics  is  intended 
to  inspire  youth  and  to  direct  their  enthusiasm 
wisely,  so  as  to  raise  the  tone  of  their  citizen¬ 
ship.  Consult  Ogburn,  W.  F.,  ( Wages  in  Amer¬ 
ican  Cities)  (1917)  ;  Calhoun,  A.  W.,  ( Social 
History  of  the  American  Family*  (1917). 

SOCIAL  SETTLEMENTS.  See  Social 
and  University  Settlements. 

SOCIAL  AND  UNIVERSITY  SETTLE¬ 
MENTS.  Social  service  is  the  modern  study 
of  people  and  conditions  looking  toward  the 
betterment  of  mankind;  a  forward  movement 
dealing  with  life,  occupation  and  environments, 
embracing  the  observation  and  investigation  of 
the  relations  between  employers  and  employees, 
co-operation,  labor  legislation,  hours  of  work, 
wages,  industrial  betterment,  child  labor,  factory 
sanitation  and  inspection,  safety  appliances,  im¬ 
provement  of  civic  and  municipal  conditions, 
civil  service,  public  ownership,  the  initiative  and 
referendum,  tax  reform,  marriage  and  divorce, 
housing,  temperance,  pauperism  and  crime,  de¬ 
fective  and  delinquent  children,  education,  in¬ 
stitutional  churches  and  the  like.  The  houses 
or  buildings  whence  all  these  activities  are 
directed  are  known  as  social  settlements  and 
the  fact  that  university  men  were  and  are 
prominent  in  the  movement  has  caused  them  to 
be  known  frequently  as  university  settlements. 

The  necessity  for  systematized  social  service 
was  impressed  originally  upon  the  minds  of 
Englishmen,  due  to  the  enormous  increase  in 
the  indigent  and  submerged  class  in  London 
and  in  other  large  cities  of  Great  Britain,  which 
became  apparent  soon  after  the  great  expansion 
of  the  factory  system  there  in  the  first  half  of 
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the  19th  century.  It  was  realized  that  useful 
aid  along  a  variety  of  lines  could  be  best  given 
by  men  and  women  actually  living  among  the 
poor  and  studying  the  difficulties  besetting  them. 
Among  the  prominent  leaders  of  the  movement 
in  England  were  Arnold  Toynbee,  Charles 
Kingsley,  John  Ruskin,  Thomas  Hughes, 
Dickens,  Carlyle,  Thomas  Arnold,  Thomas  Hill 
Green  and  Edward  Dennison.  A  growing  sense 
of  social  duty  and  responsibility  actuated  these 
men  in  calling  attention  to  the  many  social  evils 
of  their  period.  In  1864  Dennison  went  to  Lon¬ 
don  to  live  in  a  poor  quarter  of  the  East  End. 
In  1871  Arnold  Toynbee  gave  several  addresses 
before  the  workingmen’s  organizations  in  Lon¬ 
don  and  in  the  provinces.  He  died  in  1883 
while  still  in  early  manhood.  It  was  Toynbee’s 
spirit  and  ideas  more  than  any  work  which  he 
individually  accomplished  that  gave  to  the  set¬ 
tlement  movement  its  chief  characteristics  and 
its  abiding  sense  of  social  obligation.  The  work 
as  taken  up  by  Canon  Barnett  and  others  im¬ 
bued  with  Toynbee’s  spirit  assumed  three  gen¬ 
eral  _  forms :  (1)  Relief  through  charity  and-* 
medical  attendance ;  (2)  the  providing  of  op¬ 
portunities  of  a  social  and  recreative  character; 
(3)  the  establishment  of  educational  centres  for 
purposes  of  primary  or  advanced  instruction, 
including  certain  phases  of  culture.  In  I860 
F.  D.  Morris  established  the  Workingman’s 
College  in  London.  In  1867  Cambridge  Uni¬ 
versity  started  its  first  University  Extension 
scheme.  Following  this,  in  1869,  the  Charity 
Organization  Society  was  founded;  in  1885 
Toynbee  Hall  was  opened  by  Barnett  in  East 
London  and  in  1887  the  Neighborhood  Guild, 
later  the  University  Settlement,  was  opened  in 
New  York  City.  These  initiatory  steps  were 
followed  by  others  of  a  closely  allied  character 
in  all  large  cities  where  the  density  of  popula¬ 
tion's  sufficient  to  indicate  the  need  for  social 
service. 

The  dominant  idea  in  settlement  work  is 
that  of  teaching  wage-earners  to  help  them¬ 
selves.  The  goal  sought  is  individual  develop¬ 
ment  stimulated  into  being  under  the  guidance 
of  teachers.  The  element  to  be  eliminated  in  all 
these  efforts  is  that  of  patronage.  Social  serv¬ 
ice  in  the  nature  of  direct  gifts  of  food,  fuel, 
clothing  or.  money  must  be  extended  with  great 
discrimination,  lest  chronic  pauperism  be  en¬ 
couraged  and  the  already  too  large  class  of 
parasites  on  the  charitable  world  be  increased. 
In  all  phases  of  the  work,  tact  and  judgment 
are  required,  but  these  are  particularly  requisite 
in  dealing  with  those  cases  where  pride  prevents 
an  advertisement  of  need  or  forbids  the  accept¬ 
ance  of  unsolicited  help.  Persons  possessed  of 
these  qualities  and  who  are  capable  of  advising 
and  preventing  the  development  of  acute  con¬ 
ditions  in  particular  cases  are  of  the  greatest 
value  in  settlement  work. 

Nature  of  Settlement  Activties. —  The  work 
at  a  centre  is  laid  out  into  six  classes:  (1) 
care  of  infants;  (2)  courses  for  children  from 
six  to  14  years  of  age;  (3)  course  for  boys 
and  girls  between  14  and  18  years;  (4)  a 
course  for  women  of  more  than  18  years;  (5) 
a  course  for  men  of  18  years  and  upward;  and 
(6)  general  courses  of  an  advanced  nature. 
In  connection  with  talks  to  mothers,  ocular 
demonstrations  of  the  best  care  of  infants  and 
young  children  are  given.  Children  fit  for 


kindergarten  work  receive  the  benefit  of  aesthetic 
culture  through  colored  paper  work,  music, 
songs,  parties,  games,  plays,  etc.  The  older 
children  of  from  six  to  14,  through  physical 
culture  classes,  are  given  opportunities  for  im¬ 
proving  their  general  health;  they  are  formed 
into  clubs  for  the  purpose  of  developing 
administrative  ideals,  and  encouraging  self- 
help.  Their  work  consists  of  drawing,  sewing, 
mending,  wood-carving,  cooking,  nature  study, 
musical  classes,  chorus  work,  including  enter¬ 
tainments,  art  exhibits,  summer  outings,  picnics, 
winter  socials  and  receptions.  A  late  develop¬ 
ment  is  the  teaching  of  dancing,  which  is 
found  to  be  a  most  admirable  means  for  the 
development  of  grace  of  body  and  the  powei 
of  acting  in  concert.  Those  of  18  years  and 
upward  follow  a  scheme  which  includes  the 
preservation  of  health,  study  and  training  along 
technical  lines,  forms  of  instruction  in  classes, 
lectures,  concerts,  and  various  aids  to  culture, 
sociability  and  political  breadth  of  mind.  The 
idea  running  current  through  all  these  courses, 
designed  as  they  are  to  meet  the  requirements 
of  the  child,  the  youth  and  the  adult,  is  that  of 
inculcating  the  value  of  physical  health,  wage¬ 
earning  and  other  concomitants  of  economic 
welfare,  general  instruction,  an  insight  into  the 
meaning  of  .  aesthetic  culture,  the  value  of 
functions  which  increase  sociability,  the  advan¬ 
tages  of  clubs  and  discussions  for  the  purpose 
of  gaining  political  and  other  co-operation,  and 
other  means  of  creating  a  sense  of  “community 
interest®  and  good  citizenship. 

Social  Service  to  the  Immigrant. —  While 
in  the  older  nations  the  class  among  which 
these  activities  are  exercised  is  made  up  of 
natives,  the  ((submerged  tenth®  of  London,  for 
instance;  in. America,  it  is  the  new-comer,  the 
first  generation  of  the  immigrant  horde  and  its 
children,  that  call  for  the  labor  of  the  social 
service  workers,  and  the  work  required  is  the 
adjustment  of  the  lives  of  these  people  to  their 
new  environment,  and  especially  in  giving  to 
the  older  ones  a  sense  of  nationality  and  citizen¬ 
ship  and  a  knowledge  of  the  power  this  gives 
them.  When  they  fully  realize  that  they  can, 
if  they  will,  choose  representatives  to  properly 
present  their  needs,  an  immense  gain  is  made, 
and  the  feeling  of  class  against  class,  and  a 
belief  in  dominance  of  wealth  in  the  govern¬ 
ment,  ideas  only  too  prevalent  and  not  wholly 
without  foundation,  will  be  in  a  fair  way  of 
disappearing.  To  awaken  within  the  immigrant 
a  consciousness  of  his  power  is  a  moral,  as 
well  as  an  economic  necessity,  for  social  de¬ 
moralization  disappears  before  healthy  mental 
activity. 

The  religious  question  is  delicate  only  when 
misunderstandings  arise ;  if  the  expressed  object 
of  a.  centre  is  to  impart  religious  or  ethical 
principles,  a  frank  acknowledgment  is  proper. 
Some  settlements  operate  along  definite  de¬ 
nominational  lines,  so  that  no  misapprehension 
arise  even  when  proselyting  results.  Ambiguity 
in  this  respect  is  an  injury  to  the  cause. 

Administration  of  Settlements.— A  head- 
worker  is  the  chief  of  a  staff  of  assistants 
which  are  divided  into  two  classes;  the  first 
and  most  important  class  are  the  resident 
workers.  The  second  class  are  non-resident 
workers.  The  head-worker’s  duty  is  that  of 
giving  intelligent  advice  to  his  assistants,  when 
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they  are  in  doubt  as  to  what  course  to  pursue. 
The  workers  in  all  cases  are  allowed  con¬ 
siderable  latitude  as  to  ways  and  means  of 
obtaining  practical  results,  but  no  effort  must  be 
spared  to  avoid  friction  and  to  produce  an  ab¬ 
solute  harmony  in  all  parts  of  the  work. 

For  the  proper  administration  of  activities 
centred  in  a  settlement,  money  must  be  forth¬ 
coming  ;  though  the  city  itself  is  the  direct  bene¬ 
factor,  it  is  never  the  main  contributor.  The 
workers  must  be  sufficiently  well  paid  to  enable 
them  to  live  decently  while  devoting  their  time 
to  the  work.  To  the  non-resident  workers  no 
remuneration  is  given.  It  is  then  a  necessary 
part  of  the  work  to  secure  money  when  there 
is  not  a  regular  income  provided  by  endow¬ 
ment  or  contributions.  As  far  as  possible  the 
idea  of  self-support  is  advanced  in  all  phases 
of  settlement  work.  The  head-worker  and  his 
assistants  plan  along  economic  as  well  as 
cultural  lines.  A  head-worker  of  strong  per¬ 
sonality  and  broad  mentality  with  experience 
and  judgment  is  necessary  as  supervisor  and 
manager.  Diplomacy  is  a  great  requisite, 
particularly  in  the  encouragement  of  those 
willing  to  sacrifice  time  and  labor  for 
humanity’s  sake,  as  resident  or  non-resident 
workers. 

Development  of  the  Settlement  Idea. — 

From  Toynbee  Hall  in  1885  the  settlement 
idea  spread  out  through  the  larger  centres  of 
population  in  England  until  to-day  there  are 
about  50  such  in  the  country.  In  America  the 
Neighborhood  Guild  of  New  York  was  followed 
soon  after  by  the  “College  Settlement®  and  in 
1889  Chicago  saw  the  establishment  of  Hull 
House,  the  greatest  American  settlement.  In 
America  there  are  at  present  over  100  settle¬ 
ments  doing  excellent  work  in  the  congested 
areas  of  the  large  cities.  The  Universite 
Populaire  and  the  (Euvre  de  Popincourt  in 
Paris  are  similar  in  their  educational  work  to 
the  university  settlements.  The  Ouis  Huis  of 
Amsterdam,  Holland,  is  also  similar.  There  is 
a  missionary  settlement  in  Bombay,  the  “House 
of  Neighborly  Love®  in  Kioto,  Japan,  and 
Kingsley  Hall  and  a  French  missionary  settle¬ 
ment  in  Tokio.  The  movement  has  spread  to 
Australia,  the  Toynbee  Guild  at  Sydney  being 
founded  by  an  Oxford  man.  In  America  and 
to  a  greater  extent  elsewhere  social  settlement 
work  can  ever  be  but  a  palliative  in  that  the 
fundamental  causes  of  poverty,  low  wages, 
etc.,  are  left  untouched  by  the  movement. 
Young  college  men  and  women  of  humanitarian 
views  spend  a  few  years  in  the  work  after 
graduation  but  leave  it  for  a  real  career  just 
when  their  experience  would  render  them 
valuable  aides  in  the  work.  By  some  it  is  used 
as  a  means  to  acquire  the  necessary  experience 
in  order  to  qualify  for  a  position  in  the  cor¬ 
rectional  or  charitable  administration  of  the 
State.  The  recent  campaign  for  Americaniza¬ 
tion  in  the  United  States  takes  up  the  work  of 
the  social  settlement  as  far  as  regards  the 
preparation  of  the  foreigner  within  our  shores 
for  citizenship.  Even  here  the  motive  has  not 
been  entirely  altruistic  nor  patriotic  but  rather 
the  effect  of  conservatives  to  stave  off  the  in¬ 
troduction  of  governmental  principles  which  to 
them  seem  subversive  of  the  present  order.  A 
campaign  to  teach  common  honesty  and  fair 
dealing  in  the  affairs  of  life  especially  among 


our  men  of  wealth  is  more  needed  in  America 
to-day  than  any  campaign  against  radical  move¬ 
ments,  which  can  never  gain  a  real  foothold  in 
our  democratic  system. 
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SOCIAL  WAR  (Lat.  Bellum  Sociale),  or 
MARSIC  WAR,  a  war  waged  in  90-88  b.c, 
between  Rome  and  her  allies  of  southern  and 
central  Italy,  including  the  Marsi,  Peligini,  Sam- 
nites  and  Lucanians,  precipitated  by  Rome’s  re¬ 
fusal  to  extend  to  them  the  privileges  of 
Roman  citizenship.  A  new  Italian  republic 
was  established  with  its  capital  at  Corfinium  and 
its  leaders  waged  successful  war  against  the 
Roman  forces  under  the  generals  Marius  and 
Sulla.  Rome,  however,  encompassed  the  fall 
of  the  republic  by  granting  the  formerly  with¬ 
held  rights  as  citizens  in  return  for  allegiance 
to  the  empire.  In  Greek  history  there  were 
two  Social  Wars.  (1)  In  357  or  358  to  355 
B.c  between  Athens  and  her  former  allies,  Cos, 
Chios,  Rhodes  and  Byzantium.  Athens  suf¬ 
fered  defeat.  (2)  In  220-217  b.c.  between  the 
Achaean  and  Aetolian  leagues. 

SOCIALISM  is  a  word  having  two  dis¬ 
tinct  but  related  meanings :  primarily  it  is  used 
as  the  name  of  a  certain  philosophy  of  history 
and  method  of  interpreting  and  analyzing  social 
phenomena.  In  the  second  place,  since  this 
philosophy  and  method  have  as  one  of  their 
principal  conclusions  that  society  is  evolving 
toward  a  co-operative  social  stage,  the  word  is 
used  to  designate  a  co-operative  social  organiza¬ 
tion  where  the  means  for  the  production  and 
distribution  of  wealth  are  the  collective  prop¬ 
erty  of  the  working  class,  while  the  goods 
which  are  to  be  consumed  become  the  private 
property  of  the  individual  workers.  The  phi¬ 
losophy  of  Socialism,  as  generally  accepted  by 
the  socialist  parties  of  the  world  at  the  present 
time,  takes  as  its  fundamental  hypothesis  what 
has  been  variously  called  the  materialistic  in¬ 
terpretation  of  history,  historic  materialism,  or 
economic  determinism.  This  doctrine  is  stated 
as  follows  in  the  introduction  to  the  Com¬ 
munist  Manifesto)  : 

“  In  every  nistorical  epoch  the  prevailing  mode  of  economic 
production  and  exchange,  and  the  social  organization 
necessarily  following  from  it,  form  the  basis  upon  which  is 
built  up,  and  from  which  alone  can  be  explained,  the  political 
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and  intellectual  history  of  that  epoch;  and  consequently  the 
whole  history  of  mankind  since  the  dissolution  of  primitive 
tribal  society,  holding  land  in  common  ownership,  has  been 
a  history  of  class  struggles,  contests  between  exploiting  and 
exploited,  ruling  and  oppressed  classes;  the  history  of  these 
class  struggles  forms  a  series  of  evolution;  now-a-days,  a  stage 
has  been  reached  where  the  exploited  and  oppressed  class  — 
the  proletariat  —  cannot  attain  its  emancipation  from  the 
sway  of  the  exploiting  and  ruling  class  —  the  bourgeoisie  — 
without  at  the  same  time,  and  once  and  for  all,  emancipating 
society  at  large  from  all  exploitation,  oppression,  class- 
distinctions,  and  class-struggles.” 

It  is  maintained  that  the  form  in  which 
production  is  carried  on  in  any  society  con¬ 
stitutes  the  fundamental  fact  which  determines 
all  other  social  institutions.  This  does  not  hold 
that  each  economic  era  begins  tabula  rasa  in  the 
field  of  institutions.  Each  historical  stage  in¬ 
herits  its  institutions  from  the  previous  stage 
and  it  can  influence,  change  and  reconstruct 
these  or  establish  new  ones  alongside  of  them. 
These  inherited  characteristics  include  customs, 
laws,  ethical  standards,  public  opinion,  and  in 
short  the  whole  set  of  institutions  and  social 
psychology  which  has  been  built  up  through¬ 
out  the  course  of  human  evolution.  The 
analogy  between  heredity  and  environment 
in  biology  and  in  the  social  organism  is  here  very 
close..  Since  the  appearance  of  the  institution 
of  private  property  in  the  instruments  by  which 
wealth  is  produced  and  distributed,  society  has 
necessarily  been  divided  into  two  classes  ac¬ 
cording  as  their  members  own  or  do  not  own 
these  essential  for  the  production  of  wealth. 
The  struggle  of  these  classes  for  power  consti¬ 
tutes  a  large  portion  of  the  history  of  modern 
times. .  In  the  Middle  Ages,  land  being  the  most 
essential  instrument  for  the  production  of  wealth, 
the  landlords  were  the  ruling  class  and  social 
institutions  were  determined  by  them  in  accord¬ 
ance  with  their  interests.  When  the  great  trans¬ 
formation  of  hand  tools  into  factory  machinery 
took  place  at  the  close  of  the  18th  and  beginning 
of  the  19th  century,  this  machinery  of  the 
modern  factory  became  the  most  essential  ele¬ 
ment  in  the  production  of  wealth,  and  its  own¬ 
ers  became  the  ruling  class. 

When  the  owners  of  industrial  capital  had 
gained  their  victory  they  set  about  establishing 
a  society  in  accordance  with  their  interests^ 
They  formed  at  this  time  the  class  most  neces¬ 
sary  to  the  basic  industrial  processes  of  society, 
since  the  accumulation  and  organization  of  cap¬ 
ital  was  the  most  essential  thing  at  this  histori¬ 
cal  period.  Later  on  the  capitalist  class  laid 
down  its  function  as  organizer  and  director  of 
industry  and  became  simply  a  share-holding 
class.  Hired  wage-workers,  including  manual 
laborers,  overseers,  bosses  and  superintendents 
perform  all  the  essential  social  processes.  The 
capitalist  class  having  handed  over  its  function 
to  the  working  class,  the  latter  becomes  not 
only  the  most  essential,  but  the  only  essential 
class.  The  material  interests  of  this  class  in¬ 
volve  it  in  continuous  struggles  with  the  capital¬ 
ists.  Sooner  or  later  this  struggle  is  transferred 
to  the  political  field  where  the  laboring  class 
is  represented  by  the  Socialist  party,  having  as 
its  object  the  capture  of  the  powers  of  govern¬ 
ment  and  social  control  in  order  that  it  may  use 
them  in  the  interest  of  that  class. 

According  to  this  philosophy  the  social  dy¬ 
namic  which  compels  advance  is  the  continuous 
improvement  of  the  processes  of  production. 
Every  new  invention  and  every  improvement  in 
the  organization  of  industry  starts  in  motion  a 


series  of  influences  which  do  not  cease  until 
they  have  reached  and  affected  every  institution 
within  the  society  of  which  they  form  the  indus¬ 
trial  basis.  During  the  last  100  years  mechanical 
•improvements  have  multiplied  many  fold  the 
productive  power  of  each  individual  worker. 
But  the  army  of  unemployed  prevent  the  price 
of  labor  power  as  a  whole  from  rising  much 
above  the  point  necessary  to  maintain  the 
efficiency  of  the  wage-worker  as  a  producer. 
Consequently  the  workers  who  use  these  im¬ 
proved  instruments  receive  but  a  small  fraction 
of  the  greatly  multiplied  product.  They  have  no 
choice  under  the  present  system  but  to  accept 
these  conditions.  While  production  is  for  sale 
in  the  competitive  market  only  the  cheapest  can 
continue  to  produce.  If  the  workers  are  to 
produce,  and  they  cannot  live  without  pro¬ 
ducing,  since  they  have  no  power  of  ownership 
to  take  from  other  producers,  they  must  gain 
access  to  these  highly  perfected  tools.  Hence 
they  compete  with  one  another  for  the  privilege 
of  using  them,  and  of  selling  their  labor-power 
to  the  owners  of  the  tools.  They  finally  accept 
a  wage-contract  by  which,  for  the  privilege  of 
producing  their  own  wages  during  the  first  hour 
or  two  of  work,  they  continue  at  work  for  many 
hours  more,  producing  surplus  value  for  the 
owner  of  the  means  of  production  which  they 
use. 

Improvements  in  production  often  take  other 
than  mechanical  forms.  The  modern  trust  is, 
to  some  extent,  to  be  considered  as  such  an 
improvement.  Socialist  writers  pointed  out  over 
a  half  century  ago  the  self-destructive  character 
of  competition.  It  was  then  foreseen  that  one 
of  the  inherent  characteristics  of  large  industry 
was  its  greater  economy  as  compared  with 
smaller  competitors.  Consequently  the  large  in¬ 
dustry  tended  to  eliminate  all  smaller  competi¬ 
tors  within  the  circle  of  its  market.  Improve¬ 
ments  in  transportation,  communication  and 
storage  rapidly  extended  the  circle  of  the  mar¬ 
ket  to  national,  and  for  some  products,  at  least, 
to  international  dimensions.  When,  however, 
there  are  sufficient  plants  constructed  to  more 
than,  supply  any  circle  of  the  market  and  com¬ 
petition  is  reduced  to  a  few  industrial  units, 
the  wastes  of  competition  and  the  destructive¬ 
ness  of  competitive  war  become  so  evident  that 
combination  is  inevitable.  The  result  is  some 
one  of  the  various  forms  of  combination  by 
which  competition  is  stifled  and  monopoly  es¬ 
tablished. 

The  wage-workers  seek  political  victory  in 
order  that  they  may  impress  their  interests  upon 
the  social  organism  and  thereby  remove  the  evils 
under  which  they  suffer  at  the  present  time. 
Since  most  of  the  evils  iof  which  they  complain 
spring  from  the  fact  that  they  are  debarred 
from  access  to  natural  resources  and  the  in¬ 
struments  for  the  production  and  distribution  of 
wealth,  their  first  demand  is  that  such  access  be 
freely  granted.  But  free  access  implies  legal 
ownership  and  with  modern  concentrated  com¬ 
plex  industry  this  ownership  cannot  be  indi¬ 
vidual  unless  all  the  evils  of  the  present  system 
are  retained.  Hence,  we  have  a  demand  for 
collective  ownership. 

Thus  Socialism  as  a  philosophy  is  mainly  an 
analysis  of  capitalism.  As  an  ideal,  as  a  social 
stage,  it  presupposes  the  capitalist  system,  since 
that  can  alone  prepare  the  way  for  Socialism. 
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This  future  system,  or  ideal,  is  in  no  sense  of 
the  word  a  scheme  whose  adoption  is  asked 
for  by  the  Socialists.  It  is  simply  the  next 
logical  stage  in  social  evolution.  Socialists  do 
not  attempt,  therefore,  to  give  any  details  of 
that  future  society  since  all  such  details  will  be 
dependent  upon  the  decision  of  a  majority  of 
the  working  class  of  that  future  time,  and  upon 
the  stage  of  industrial  development  which  has 
been  attained  when  Socialism  is  ushered  in. 
Since  both  of  these  factors  are  manifestly  im¬ 
possible  of  being  known  at  the  present  time,  any 
attempt  to  forecast  their  outcome  would  be 
equally  impossible.  All  that  can  be  said  is  that 
present  tendencies  of  social  development  show 
what  must  be  a  few  of  the  general  features  of 
the  next  social  stage. 

Socialists  maintain  that  the  coming  society 
will  be  preferable  to  the  present  one,  especially 
for  the  working  class.  With  a  collective  demo¬ 
cratically  managed  organization  of  industry,  in 
which  natural  resources  and  the  mechanical 
means  for  the  production  and  distribution  of 
wealth  have  their  ownership  vested  in  society, 
and  where  production  is  for  the  direct  use  of 
the  producers  and  not  for  sale,  the  wastes  of 
the  present  system  will  be  largely  abolished. 
Among  these  wastes  which  will  be  abolished  are 
advertising,  duplication  of.  plants  and  power, 
poor  utilization  of  mechanical  progress,  disad¬ 
vantageous  geographical  location  of  industries, 
etc.  Some  of  these  are  already  being  abolished 
by  the  trust  method  of  productmn.  But  at  the 
present  time  the  saving  accomplished  redounds 
almost  wholly  to  the  benefit  of  the  few  owners 
of  the  trustified  industry.  In  addition  to  this, 
Socialists  maintain  that  much  greater  savings 
would  be  made  under  Socialism  by  the  utiliza¬ 
tion  in  productive  labor  of  the  energies  of  whole 
classes  of  the  population  from  whose  strength 
and  ability  society,  at  present,  derives  little 
or  no  advantage.  This  would  be  true,  for 
example,  not  alone  of  the  present  army  of 
the  unemployed  amounting  in  the  United  States 
to  between  1,000,000  and  3,000,000,  accord¬ 
ing  to  industrial  conditions,  but  also  the 
purely  capitalist  class  whose  functions  of 
ownership  being  performed  collectively  would 
enable  the  members  of  that  class  to  directly 
assist  in  production.  By  far  the  larger  share 
of  that  portion  of  the  population  concerned 
in  the  protection  of  individual  property  rights 
in  what  Socialism  would  make  collective  prop¬ 
erty,  such  as  lawyers,  judges,  police,  private 
watchmen,  detectives  and  the  army  and  navy, 
could  also  be  changed  into  productive  workers. 

Socialists  also  claim  that  in  a  co-operative 
society  the  sum  total  of  human  happiness  would 
be  immensely  increased  by  making  the  produc¬ 
tion  of  goods  in  itself  pleasurable.  When  profit 
and  the  competitive  struggle  are  abolished  and 
productive  energies  fully  utilized  there  will  be  a 
possibility  of  that  leisurely  artistic  creative  ac¬ 
tivity,  which  modern  psychology  and  pedagogy 
agree  is  capable  of  furnishing  the  most  intense 
pleasure  and  valuable  educational  training  to  the 
individual  worker  while,  at  the  same  time,  pro¬ 
ducing  the  best  possible  goods  for  the  satisfac¬ 
tion  of  human  needs.  It  is  this  phase  of  Social¬ 
ism  which  has  always  attracted  artists  and  has 
given  rise  to  the  now  extensive  arts  and  crafts 
movement.  It  is  easy  to  see  in  this  connection 
that  Socialism  would  offer  a  much  greater  field 
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for  the  development  of  individuality  than  is 
possible  for  the  great  mass  of  the  people  to¬ 
day. 

The  theory  of  Socialism  is  itself  a  product  of 
evolution,  the  ideal  appearing  long  before  the 
philosophy  of  society  and  the  scientific  analysis 
of  social  relations  which  make  possible  the 
realization  of  that  ideal  were  worked  out.  Ever 
since  the  days  of  Plato,  and  especially  since  the 
writing  of  Sir  Thomas  More’s  (Utopia,)  men 
have  dreamed  of  a  society  which  should  be  a  co¬ 
operative  brotherhood.  During  the  latter  part 
of  the  18th  and  first  half  of  the  19th  century, 
utopian  Socialism  reached  a  high  degree  of  de¬ 
velopment  and  found  numerous  illustrious  fol¬ 
lowers.  Among  these  were  Fourier,  Babceuf, 
Saint  Simon  and  Cabet  in  Europe,  and  a  few 
years  later,  Greeley,  Dana  and  Nathaniel  Haw¬ 
thorne  in  America.  Robert  Owen  marked  some¬ 
what  of  an  advance  ton  this  position.  While  he 
founded  colonies  and  pictured  utopias,  he  also 
set  forth  many  ideas  that  have  since  become  a 
part  of  modern  scientific  socialism.  Lassalle, 
Rodbertus  and  Weitling  in  Germany,  Colins  and 
De  Paepe  in  Belgium  also  helped  to  some  de¬ 
gree  to  formulate  present  socialist  philosophy 
while  they  also  partook  of  a  Utopian  character. 
It  is  with  the  work  of  Karl  Marx  (q.v.)  and 
Friedrich  Engels  (q.v.),  however,  that  modern 
Socialism  began  definitely  to  take  on  the  forms 
by  which  it  is  known  to-day.  In  1845  Marx 
was  ordered  out  of  Paris  and  went  to  Brussels 
where  he  was  joined  by  Engels  and  where  they 
founded  the  <(German  Working-Men’s  Asso¬ 
ciation®  with  the  Deutsche  Briisseler  Zeitung  as 
its  organ.  It  was  while  here  that  they  became 
members  of  the  Communist  League  and  wrote 
the  ( Communist  Manifesto,*  to  which  reference 
was  previously  made. 

A  philosophical  and  a  political  goal  pre¬ 
supposes  an  organization  for  propaganda  and 
political  activity.  The  body  that  is  generally 
looked  upon  as  the  ancestor  of  the  present 
world-wide  Socialist  organizations  is  ((The 
League  of  the  Just,®  organized  in  Paris  in  1836. 
The  aims  of  this  organization  were,  however, 
very  indefinite,  and  its  principal  significance  lies 
in  its  transformation  in  1847  into  the  ((Com- 
munist  League.®  This  change  was  brought 
about  through  the  influence  of  Marx  and  En¬ 
gels.  While  the  ^Communist  League®  exercised 
considerable  influence  on  Continental  labor 
movements  during  the  first  tw.o  or  three  years 
of  its  existence,  yet  it  was  overwhelmed  in  the 
reaction  which  followed  the  revolutions  of  1848, 
and  by  1853  it  had  practically  disappeared.  Its 
great  contribution  to  Socialism  lies  in  the  fact 
that  under  its  auspices  was  issued  a  document 
that  for  "far-reaching  consequences  and  lasting 
influence  must  be  considered  one  of  the  most 
remarkable  ever  written.  This  was  the  Com¬ 
munist  Manifesto >  drawn  up  by  Marx  and  En¬ 
gels  as  a  committee  of  the  Communist  League 
in  1848.  This  work  consists  of  a  summary  of 
the  philosophy  of  Socialism  and  has  been  trans¬ 
lated  into  almost  every  known  language,  and 
still  constitutes  the  most  generally  circulated 
work  on  Socialism  in  existence.  New  editions 
and  translations  appear  continually  throughout 
the  world.  The  next  great  step  was  the  organ¬ 
ization  of  the  International  Working-Men's 
Association  (q.v.)  at  Saint  Martin’s  Hall.  Lon¬ 
don,  8  Sept.  1864-  A  committee  appointed  at 
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this  meeting  and  composed  of  50  members 
representing  six  nationalities  presented  a  dec¬ 
laration  of  principles  which  was  written  by 
Karl  Marx  and  which  was  unanimously  accepted 
by  the  organization.  Since  this  declaration  has 
formed  the  basis  of  almost  countless  socialist 
platforms  in  different  countries  since  that  time 
it  is  worth  reproduction : 

“  In  consideration  that  the  emancipation  of  the  working 
class  must  be  accomplished  by  the  working  class  itself,  that 
the  struggle  for  the  emancipation  of  the  working  class  does 
not  signify  a  struggle  for  class  privileges  and  monopolies,  but 
for  equal  rights  and  duties,  and  the  abolition  of  class  rule; 

That  the  economic  dependence  of  the  working  man  upon 
the  owner  of  the  tools  of  production,  the  sources  of  life, 
forms  the  basis  of  every  kind  of  servitude,  of  social  misery, 
of  spiritual  degradation,  and  political  dependence; 

That,  therefore,  the  economic  emancipation  of  the  work¬ 
ing  class  is  the  great  end  to  which  every  political  movement 
must  be  subordinated  as  a  simple  auxiliary; 

That  all  exertions  which,  up  to  this  time,  have  been 
directed  toward  the  attainment  of  this  end  have  failed  on 
account  of  the  want  of  solidarity  between  the  various  branches 
of  labor  in  every  land,  and  by  reason  of  the  absence  of  a 
brotherly  bond  of  unity  between  the  working  classes  of 
different  countries; 

That  the  emancipation  of  labor  is  neither  a  local  nor  a 
national,  but  a  social  problem,  which  embraces  all  countries 
in  which  modem  society  exists;  and  whose  solution  depends 
upon  the  practical  and  theoretical  co-operation  of  the  most 
advanced  countries; 

That  the  present  awakening  of  the  working  class  in  the 
industrial  countries  of  Europe  gives  occasion  for  a  new  hope, 
but  at  the  same  time  contains  a  solemn  warning  not  to  fall 
back  into  old  errors,  and  demands  an  immediate  union  of  the 
movements  not  yet  united; 

The  First  International  Labor  Congress  declares  that  the 
International  Working  Men’s  Association,  and  all  societies 
and  individualities  belonging  to  it,  recognize  truth,  right  and 
morality  as  the  basis  of  their  conduct  toward  one  another 
and  their  fellow  men,  without  respect  to  color,  creed,  or 
nationality.  This  Congress  regards  it  as  the  duty  of  man 
to.  demand  the  rights  of  a  man  and  citizen,  not  only  for  nim- 
self,  but  for  every  one  who  does  his  duty.  No  rights  without 
duties;  no  duties  without  rights.” 

At  the  last  European  meeting  of  the  <(Inter- 
national,®  anarchistic ,  forces  under  the  leader¬ 
ship  of  Bakounin  threatened  to  gain  control, 
and  in  order  to  avoid  this  catastrophe  the 
Socialists  who  were  still  in  the  majority  voted 
to  remove  the  headquarters  of  the  organization 
from  London  to  New  York.  There  was  another 
purpose  in  this  also.  It  was  felt  by  Marx  and 
others  that  since  the  doctrines  of  Socialism  had 
been  included  in  various  national  working-men’s 
movements  and  had  been  somewhat  systematized 
by  the  discussions  of  the  congress,  that  the  time 
for  a  great  centralized  organization  was  past, 
and  that  its  disappearance  would  be  the  best 
thing  possible. 

The  next  20  years  saw  the  growth  of  power¬ 
ful  national.  Socialist  movements,  but  with  no 
centralized  international  organization.  At  the 
end  of  that  period  these  parties  felt  the  need 
of  some  sort  of  co-operation  and  united  in  the 
first  of  a  series  of  International  Congresses  at 
Paris,  14  July  1889.  The  new  international  was 
a  creation  of  the  national  bodies  and  not  a 
centralized  organization  having  control  of 
branches  in  various  nations.  At  this  first  meet¬ 
ing  differences  developed  so  great  that  two 
congresses  instead  of  one  were  held,  although 
some  of  the  delegates  participated  in  the  meet¬ 
ings  of  both  bodies.  Two  years  later,  at  the 
Congress  of  Brussels  this  breach  was  at  least 
partially  healed  and  it  gradually  disappeared. 
In  1896  the  old  conflict  with  anarchistic  ele¬ 
ments  arose  but  was  settled  by  the  adoption  of 
a  resolution  excluding  from  subsequent  con¬ 
gresses  those  who  repudiate  political  action. 
The  Congress  of  Paris,  1900,  laid  the  founda¬ 
tion  of  a  new  permanent  international  Socialist 


organization  by  the  formation  of  the  Inter¬ 
national  Socialist  Bureau.  This  bureau  is  com¬ 
posed  of  permanent  delegates  from  each  coun¬ 
try,  the  larger  nations  electing  two  and  the 
smaller  one.  A  chairman  and  secretary  were 
also  elected  and  Brussels  chosen  as  the  seat 
of  the  international  secretariat.  With  the  out¬ 
break  of  the  European  War  in  1914  Socialism 
attracted  more  general  attention  than  at  any 
previous  time  in  its  history.  Many  people  had 
hoped  that  by  concerted  action  the  Socialists 
of  Germany  would  be  able  to  prevent  that 
country’s  entering  the  war.  Soon  after  the 
declaration  of  war  it  was  found  that  practically 
all  of  the  Socialist  parties  in  the  warring  coun¬ 
tries  had  cast  in  their  lot  with  their  govern¬ 
ments.  For  50  years  before  the  war  Socialist 
congresses  and  Socialist  periodicals  had  dis¬ 
cussed  the  problem  of  war  from  every  possible 
standpoint  and  recognized  it  and  the  hostile 
feeling  between  nations  as  the  greatest  obstacles 
to  the  development  of  a  world-wide  social 
democracy.  The  causes  of  modern  wars,  ac¬ 
cording  to  a  leading  American  Socialist,  are 
as  follows :  <(The  basic  cause  is  capitalism ; 
the  contributory  causes  are  imperialism,  mili¬ 
tarism,  social  unrest,  international  grudges  and 
pseudo-patriotism.®  In  1907  the  International 
Socialist  Congress  was  held  at  Stuttgart  and  is 
memorable  for  the  anti-war  resolution  passed 
after  considerable  discussion  between  Bebel, 
Jaures,  Vandervelde  and  others.  The  terms  of 
this  resolution  named  capitalism  as  the  cause 
of  war  and  stated  that  the  workers  of  the 
world  are  the  natural  enemies  of  war.  An  ad¬ 
ditional  formulation,  proposed  by  Rosa  Lux¬ 
emburg,  Lenine  and  Martoff,  is  illuminating,  in 
view  of  subsequent  events.  It  is  as  follows : 
((In  case,  a  war  should,  nevertheless,  break  out, 
the  Socialists  shall  take  measures  to  bring 
about  its  early  termination  and  strive  with  all 
their  power  to  use  the  economic  and  political 
crises  created  by  the  war  to  arouse  the  masses 
politically  and  hasten  the  overthrow  of  capitalist 
class  rule.®  This  threat  was  incorporated  in 
the  Stuttgart  resolution  and  was  adopted  at 
the  Congress  of  Basel  in  1912.  Among  the 
means  proposed  to  avert  war  were  a  general 
international  strike,  the  refusal  of  money  for 
military  supplies  and  a  general  anti-military 
agitation.  The  International  Congress  of  Co¬ 
penhagen  in  1910  modified  somewhat  the  pro¬ 
posals  of  previous  congresses  and  was  un¬ 
doubtedly  less  anti-militaristic  than  its  predeces¬ 
sors.  An  international  congress  was  to  meet 
in  Vienna  in  August  1914  but  the  outbreak  of 
hostilities  prevented  its  convening.  The  Inter¬ 
national  Socialist  Bureau,  with  headquarters 
at  Brussels,  suspended  its  activities  in  July 
1914.  Vandervelde,  chairman  of  the  bureau, 
became  a  member  of  the  Belgian  government 
and  the  bureau  was  removed  to  The  Hague. 
Here  a  conference  of  Socialists  from  neutral 
states  (Denmark,  Sweden,  Holland,  Argentina 
and  the  United  States)  was  held  on  30  July 
and  1  and  2  Aug.  1914.  It  passed  resolutions 
blaming  capitalism  for  the  war  and  advocated 
free  trade  and  a  democratization  of  power. 
Socialists  from  the  ’belligerent  countries  met 
for  the  first  time  at  the  Zimmermann  (Switzer¬ 
land)  Congress  in  September  1915.  The  same 
representatives  met  at  Kienthal  24-30  April 
1916.  Much  opposition  and  factionalism  fol¬ 
lowed  the  proposal  to  renew  the  International 
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and  to  attempt  a  discussion  of  the  peace  prob¬ 
lem,  in  which  the  German  delegates  would  take 
part.  In  1917  leading  Socialists  of  the  world 
proposed  a  peace  congress  to  be  held  at  Stock¬ 
holm.  The  movement  was  initiated  by  the 
Russian  Council  of  Workmen’s  and  Soldiers’ 
delegates.  Immediately  the  Austrian  and  Ger¬ 
man  Socialists  drew  up  a  peace  program  in 
which  the  main  points  were  ((No  annexations, 
no  indemnities.®  Much  discussion  ensued  in 
the  Entente  countries  relative  to  the  granting 
of  passports  to  delegates  to  the  Stockholm 
conference.  Ultimately  passports  were  refused 
delegates  in  France,  Great  Britain,  Italy  and 
the  United  States.  The  Stockholm  Conference 
was  consequently  not  fullv  representative  and 
while  it  did  not  succeed  in  its  peace  program, 
it  certainly  gave  an  impulse  to  the  pacifist  move¬ 
ment  in  the  warring  countries.  The  progress 
of  the  war  and  its  conclusion  gave  a  great  im¬ 
petus  to  Socialism,  which  spread  more  rapidly 
than  ever  before  and  came  into  power  in  sev¬ 
eral  of  the  larger  countries  of  Europe. 

Germany. —  Germany  for  a  long  time  led 
the  Socialist  movement  of  the  world  in  the 
number  of  votes,  representatives  in  Parliament, 
press  and  literature.  On  the  theoretical  side 
German  Socialist  thought  has  often  been  traced 
back  to  Hegel  and  Fichte.  Winkelblech,  better 
known  as  ((Karl  Mario,®  Rodbertus  and  Weit- 
ling  also  developed  ideas  of  collectivism  and 
premises  in  economics  that  were  later  incor¬ 
porated  in  Socialist  doctrine.  It  is  only  with 
Ferdinand  Lassalle,  however,  that  such  theories 
were  linked  up  with  an  actual  working  class 
movement.  Lassalle  was  born  at  Breslau,  11 
April  1825,  studied  first  at  the  trade  school  at 
Leipzig  and  then  took  up  philology  and  philos¬ 
ophy  at  Breslau  and  Berlin,  passing  his  exami¬ 
nations  with  distinction.  He  became  involved  in 
the  working  class  revolts  of  1848  and  came  into 
slight  contact  with  Marx  and  Engels,  although 
there  is  little  evidence  that  he  was  greatlv 
influenced  by  them.  It  was  not  until  1862 
that  he  delivered  his  famous  lecture  on  ((The 
Labor  Program,®  before  an  artisans’  associ¬ 
ation  in  Berlin.  The  published  copies  of  this 
lecture  were  seized  by  the  police  and  Lassalle 
was  arrested.  At  his  trial  he  delivered  a  speech 
which  was  destined  to  become,  under  the  title 
<(Science  and  the  Workingman,®  one  of  the 
classics  of  early  Socialism.  In  response  to 
an  invitation  to  address  the  Leipzig  Working- 
men’s  Association  he  sent  his  <(Open  Reply 
Letter,®  in  which  he  further  explained  his 
program  and  philosophy.  He  set  forth  his  ad¬ 
herence  to  the  Ricardian  theory  of  the  iron  law 
of  wages,  which  was  later  to  become  a  bone  of 
contention  in  Socialist  circles..  He  urged  the 
formation  of  productive  associations  of  work¬ 
ingmen  for  which  he  held  the  state  should 
provide  the  capital.  To  secure  this  end  he  de¬ 
clared  that  ((the  working  classes  must  consti¬ 
tute  themselves  into  an  independent  political 
party  and  must  make  universal,  equal  and 
direct  suffrage  their  watchword.  The  represen¬ 
tation  of  the  working  classes  in  the  legislative 
bodies  of  Germany  —  that  alone  can  satisfy  their 
legitimate  interests  in  a  political  sense.®  On  19 
May  1863  the  Congress  of  Workingmen  at 
Frankfort-on-Main  adopted  Lassalle’s  program 
and  four  days  later  the  ^Universal  German 
Workingmen’s  Association,®  which  was  later  to 
develop  into  the  German  Social  Democracy,  was 
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founded.  Lassalle,  however,  was  destined  to 
see  small  fruits  from  his  work.  After  a  few 
months  of  tireless,  energetic,  eloquent  agitation, 
with  apparently  small  results,  he  was  drawn 
into  a  duel  on  a  purely  personal  matter,  was 
fatally  wounded  and  died  31  Aug.  1864.  For  a 
time  considerable  confusion  existed.  The  In¬ 
ternational  Workingmen’s  Association,  whose 
organization  at  London  in  1864  has  already  been 
described,  began  to  have  an  influence  in  Ger¬ 
many.  Wilhelm  Liebknecht  was  its  principal 
worker.  Many  of  the  principles  of  the  Marxian 
economics  which  had  been  accepted  by  the  In¬ 
ternational,  were  opposed  to  the  doctrines  of 
Lassalle.  This  was  particularly  true  of  the  state- 
assisted  productive  associations.  In  1867  uni¬ 
versal  suffrage  was  granted  for  the  North  Ger¬ 
man  Reichstag  and  the  Socialists  polled  between 
30,000  and  40,000  votes,  electing  six  members, 
among  whom  was  August  Bebel,  who  never 
ceased  to  play  a  prominent  part  in  German  So¬ 
cialism,  and  who  had  been  converted  by  Lieb¬ 
knecht  to  the  Marxian  position  and  the  support 
of  the  International.  In  1869  at  Eisenach  the 
Marxian  wing  organized  the  ((Sozial  Demokrat- 
ische  Arbeiter  Partei.®  For  the  next  few  years 
the  strife  between  the  Eisenachers  and  the  Las- 
salleans  was  violent.  This,  however,  did  not 
prevent  the  rapid  growth  of  Socialism  and  in 
1874  331,670  votes  were  cast  for  the  Socialist 
candidates.  Three  Lassalleans  and  seven  Eisen¬ 
achers,  including  Bebel  and  Liebnecht,  both  of 
whom  were  in  prison  for  alleged  treasonable  ut¬ 
terances  during  the  Franco-Prussian  War,  were 
elected  to  the  Reichstag.  This  great  success 
brought  down  the  wrath  of  the  governing  pow¬ 
ers  and  a  period  of  persecution  began,  the  first 
effect  of  which  was  to  close  up  the  breach  be¬ 
tween  the  two  Socialist  parties  at  the  Congress 
of  Gotha  in  May  1875.  This  union  was  fol¬ 
lowed  by  a  rapid  increase  in  the  Socialist  vote, 
which  by  1877  had  reached  nearly  500,000. 
Meanwhile  Bismarck  was  bending  every  energy 
to  force  repressive  measures  through  the 
Reichstag.  It  is  probable  that  he  would  have 
failed  in  this  had  it  not  been  that  two  insane 
persons  attempted  to  assassinate  the  emperor. 
Bismarck  at  once  declared  that  these  attacks 
were  inspired  by  the  Socialists,  although  there 
was  never  the  slightest  evidence  to  justify  this 
assertion.  However,  he  at  once  dissolved  the 
Reichstag  and  by  means  of  the  most  inflamma¬ 
tory  appeals  to  public  prejudice  succeeded  in 
getting  a  majority  subservient  to  his  purposes. 
A  law  was  forced  through  which  practically  out¬ 
lawed  the  entire  Socialist  movement.  It  prohib¬ 
ited  the  formation  or  existence  of  organizations 
which  sought  by  Social  Democratic,  socialistic 
or  anarchistic  movements  to  subvert  the  pres¬ 
ent  state  and  social  order.  Provision  was  also 
made  that  where  even  these  very  stringent  mea¬ 
sures  were  ineffective,  any  city  could  be  declared 
in  a  ((minor  state  of  siege®  in  which  all  public 
activity  was  directly  controlled  by  the  police. 
The  Socialists  at  once  determined  upon  a  policy 
of  ((shamming  dead.®  The  organ  of  the  Socialist 
party  was  transferred  to  Switzerland  and  from 
there  circulated  in  great  numbers  throughout 
Germany.  The  only  attempt  at  public  propa¬ 
ganda  within  Germany  was  through  the  speeches 
of  the  Socialist  members  in  the  Reichstag.  At 
the  first  election  taking  place  under  this  Reign 
of  Terror  in  1881,  it  appeared  as  if  the  policy  of 
suppression  was  succeeding,  as  the  Socialist 
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vote  fell  to  a  little  over  300,000.  From  that  time 
on,  however,  and  in  spite  of  oppression,  the 
party  grew  by  leaps  and  bounds  until  in  1890  it 
polled  1,427,298  votes.  It  being  manifestly  im¬ 
possible  to  continue  to  consider  a  million  and  a 
half  of  voters  as  outlaws,  the  Anti-Socialist 
Law  was  allowed  to  lapse  in  March  1890  and 
Bismarck  was  dismissed  as  Minister.  From  that 
time  to  the  present  the  Socialist  movement  has 
continued  to  grow. 

The  method  of  repression  having  failed  to 
destroy  the  Socialist  movement  the  new  emperor 
extended  the  policy  inaugurated  by  Bismarck 
when  his  <(laws  of  exception®  had  shown  their 
ineffectiveness  and  created  the  extensive  system 
of  social  legislation  for  which  Germany  has 
become  famous.  In  the  application  of  this 
legislation  the  Socialists  and  the  closely  affili¬ 
ated  unions  have  played  a  great  part. 

With  the  growth  of  the  Social  Democratic 
party  to  a  position  of  power  with  a  vast  num¬ 
ber  of  official  positions,  both  governmental  and 
within  its  own  organization,  diverse  tendencies 
developed.  The  officials  have  tended  to  form 
a  <(right®  wing  and  with  them  went  a  consid¬ 
erable  section  of  the  newer  voters,  especially  in 
South  Germany.  This  section  tended  to  relax 
much  of  the  old  revolutionary  position  of  the 
party  and  was  largely  responsible  for  the  divi¬ 
sions  which  took  place  in  regard  to  the  voting 
of  military  credits  in  the  period  immediately 
preceding  the  war.  Throughout  the  war  the 
minority  wing  under  Haase  and  Ledebour 
preached  international  Socialism  as  of  old  but 
the  majority  under  Scheidemann  identified 
themselves  more  or  less  with  the  Imperialists 
and  held  out  for  a  peace  honorable  to  Ger¬ 
many.  The  minority  desired  an  immediate 
peace;  condemned  war  in  general  and  named 
capitalism  in  all  nations  as  the  real  enemy.  The 
collapse  of  the  empire  in  the  fall  of  1918  proved 
to  be  the  long-awaited  opportunity  of  the  Social¬ 
ists.  Ebert  and  Scheidemann  became  the  lead- 


ers  of  the  new  Socialist  republic  of  Germany. 
See  War,  European. 

Thirty  Years’  Growth  of  the  Social  Demo¬ 
cratic  Party. 

YEAR 

Popular  vote 

Members 

1871.  .  .. 

124,655 

2 

1874. .  .. 

351,952 

9 

1877 _ 

493,288 

12 

1878 .... 

437,158 

9 

1881. .  .  . 

311,961 

12 

1884.  .  .  . 

549,990 

24 

1887 .... 

763,128 

11 

1890.  .  .  . 

1,427,298 

35 

1893 .... 

1,786,738 

-  44 

1898.  .  .-. 

2,107,076 

56 

1903. .  .. 

3,010,771 

81 

1907 .... 

3,259,020 

43 

1912. . . . 

4,250,329 

110 

France. —  France  was  the  home  of  the  Uto¬ 
pian  Socialism.  St.  Simon,  Fourier,  Cabet  and 
Louis  Blanc  were  among  the  early  founders 
of  this  phase  of  Socialist  thought.  As  early  as 
1848  the  word  Socialism  had  become  familiar 
in  French  politics.  The  Commune,  1871,  was 
largely  directed  by  Socialists.  When  it  fell 
many  of  these  were  exiled  or  imprisoned.  When 
Socialism  became  again  a  recognized  political 


movement  it  was  split  into  Several  factions. 
These  later  united  into  a  single  party  with 
numerous  individuals,  who  had  formerly  been 
Socialists,  outside  of  any  party.  Some  of  these 
have  since  risen  to  great  prominence  in  the 
French  government.  Such  are  Aristide  Briand, 
several  times  Premier,  Viviani  and  Milleyand. 
Jean  Jaures,  by  far  the  best  known  of  French 
Socialists,  was  assassinated  at  the  outbreak 
of  the  European  War.  He  had  been  the  Parli¬ 
amentary  leader  of  the  party  for  several  years. 
Jules  Guesde,  one  of  the  founders  of  the  move¬ 
ment  and  the  foremost  French  representative 
of  Marxism,  entered  the  War  Cabinet,  as  did 
also  Albert  Thomas  who  became  Minister  of 
Muntions  and  organized  the  work  of  manufac¬ 
turing  supplies  for  the  army.  Socialist  thought 
has  long  had  an  influence  in  France  far  beyond 
its  ever  large  vote.  There  have  been  few 
cabinets  for  several  years  without  at  least  one 
ex-Socialist  included  and  nearly  all  these  have 
claimed  that  their  Socialist  views  are  unchanged 
but  have  offered  some  excuse  for  separation 
from  the  organized  movement.  The  electoral 
strength  since  the  first  election  is  as  follows : 


Vote 

Deputies 

1893 . 

440,000 

32 

1898 . . 

751,554 

38 

1900 . 

863,159 

44 

1906 . 

878,000 

54 

1910 . 

1,110,000 

76 

1914 . 

1,400,000 

102 

After  the  invasion  of  Belgium  in  1914  the 
French  Socialists  supported  their  government 
under  the  leadership  of  Jules  Guesde.  During 
the  progress  of  the  war  a  small  but  powerful 
group  developed  in  opposition  to  the  majority. 
By  the  time  of  the  Socialist  Congress  at  Bor¬ 
deaux  in  October  1917  this  group  had  impressed 
its  views  on  a  majority  of  the  party  and  carried 
through  a  majority  resolution  endorsing  the 
Stockholm  Conference,  declaring  for  national 
defense  and  for  participation  of  Socialists  in 
the  government  under  certain  conditions.  A 
minority  resolution  declared  its  disapproval  of 
voting  credits  to  the  government  in  any  but 
a  war  of  defense  and  in  favor  of  a  peace  with¬ 
out  annexations  and  without  indemnities. 
France  sent  three  delegates  to  the  Inter- Allied 
Socialist  and  Labor  Conference  of  1918  at 
which  documents  were  published  representing 
the  most  constructive  note  so  far  struck  by  the 
Socialist  or  labor  movements.  One  of  these 
dealt  with  the  war  aims  of  the  Entente,  while 
the  other  proposed  a  program  for  social  re¬ 
construction  which  was  afterward  presented 
to  the  Peace  Conference  at  Paris. 

Austria. —  The  diverse  nationalities  that 
made  up  the  former  Austro-Hungarian  Em¬ 
pire  made  the  work  of  organizing  a  united 
Socialist  movement  difficult.  A  branch  of  the 
^International®  existed  in  Austria  in  1867.  In 
1869  it  organized  a  demonstration  in  which 
100,000  men  marched  to  the  palace  in  Vienna 
to  demand  universal  and  direct  suffrage,  free¬ 
dom  of  speech  and  association  and  liberty  of 
the  press.  Profuse  promises  of  reform  were 
made  by  the  government  while  the  workers 
were  around  the  palace,  but  as  soon  as  they 
were  disbanded  the  leaders  were  arrested  and  a 
period  of  brutal  suppression  which  followed 
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momentarily  annihilated  the  Socialist  move¬ 
ment.  The  present  party,  which  is  an  outgrowth 
of  the  union  movement,  was  organized  at  a 
congress  in  Vienna  in  1888.  It  began  with  a 
demand  for  an  extension  of  the  suffrage  and 
succeeded  in  gaining  a  class  system,  in  which 
the  nobility  and  clergy  form  one  class,  the  great 
capitalists  the  second,  small  property-owners 
the  third  and  the  wage-workers  a  fourth,  each 
with  equal  representation.  Even  under  this 
system  the  Socialists  succeeded  in  casting  750,- 
000  votes  in  the  fourth  class  and  electing  10 
members  of  the  Reichsrath.  In  January  1907 
as  a  result  of  a  threatened  general  strike  the 
suffrage  in  Austria  was  made  universal  and 
direct.  In  the  elections  held  in  May  of  the 
same  year  the  Socialists  cast  1,041,948  votes  and 
elected  87  representatives.  Then  came  a  period 
of  reform  parliamentarism  which  discouraged 
the  workers  so  that  in  1911  although  the  pop¬ 
ular  vote  was  slightly  increased  the  number  of 
representatives  fell  to  82.  The  party  was  badly 
split  up  with  nationalist  quarrels  and  a  small 
faction  also  split  off  in  opposition  to  the  war. 

During  the  first  three  years  of  the  war  the 
Austrian  Socialists  were  rendered  impotent 
through  the  strong  militarist  policy  of  the  im¬ 
perial  government.  By  1918,  however,  Socialist 
demonstrations  increased;  a  <(peace  strike®  in¬ 
volving  100,000  in  Vienna  alone  was  inaugurated 
in  January.  The  Socialists  protested  vigorously 
against  the  emperor’s  instructions  to  the 
Premier  on  4  May  to  take  measures  to  prevent 
the  reassembling  of  Parliament.  The  Social- 
Democratic  party  on  2  June  demanded  the  as¬ 
sembling  of  Parliament  and  the  initiation  of 
steps  toward  peace.  During  the  summer  Bol¬ 
shevik  influences  were  manifest  in  several  parts 
of  the  empire.  Revolutionary  activity  increased 
and  mutiny  and  desertion  were  rife  in  the  army. 
The  fall  of  the  empire  came  on  3  November,  a 
provisional  government  was  organized  and  a 
republic  proclaimed,  which  was  composed  of 
the  moderate  wing  of  the  Socialists.  In  Hun¬ 
gary  a  more  radical  group  seized  the  reins  of 
government  and  chaos  resulted  for  a  time. 

Great  Britain. —  The  Socialist  movement  in 
Great  Britain  has  always  been  distinguished 
from  that  of  the  Continent  by  a  greater  free¬ 
dom  from  dogma  and  a  greater  variety  of 
expression.  There  has  never  been  one  large 
unified  party  and  Socialist  legislation  has  come 
through  the  action  of  various  bodies.  The 
Social  Democratic  Federation,  organized  in 
1879  and  adopting  a  Marxist  platform  in  1883, 
was  the  first  Socialist  party.  It  has  gone 
through  many  changes  and  finally  merged  in 
the  British  Socialist  party,  which  split  in  1915 
on  the  question  of  the  attitude  to  be  taken 
toward  the  war.  The  Independent  Labor  party, 
which  has  never  been  distinctly  Marxian,  was 
organized  in  1893.  The  Fabian  Society,  organ¬ 
ized  in  1884,  is  a  body  of:  educated  writers  and 
speakers,  the  most  prominent  of  whom  is  Ber¬ 
nard  Shaw,  and  which  is  distinctly  anti-Marx¬ 
ian.  The  Labor  party,  which  started  as  the  La¬ 
bor  Representation  Committee,  with  representa¬ 
tives  of  all  the  foregoing  organizations  and  also 
of  the  unions,  is  the  political  expression  of  the 
Socialist  movement.  The  total  membership  of 
the  bodies  united  in  the  Labor  party  in  1912 
was  given  as  1,895,498.  Of  these  1,858,178  were 
included  in  the  union  membership  and  31,237 
were  members  of  the  various  Socialist  organi¬ 


zations.  It  casts  about  1,000,000  votes,  and  had 
40  members  in  the  Parliament  which  was  in 
session  during  the  war.  The  Socialists  of 
Great  Britain  were  sharply  divided  on  the  war. 
The  Independent  Labor  party  fought  against 
the  war  until  it  came,  then  opposed  conscrip¬ 
tion  and  worked  constantly  for  peace.  Large 
numbers  of  its  membership  were  imprisoned 
for  their  agitation.  The  Labor  party,  while 
insisting  upon  its  position  as  a  peace  party, 
generally  supported  the  government  during  the 
war.  The  British  Socialist  party  split,  with 
H.  M.  Hyndman,  often  called  the  father  of 
English  Socialism,  leading  the  pro- war  faction. 
All  sections  of  the  Labor  party  fought  continu¬ 
ously  to  protect  working-class  interests  during 
the  war  and  were  almost  uniformly  successful. 
At  the  general  election  of  December  the  Labor 
party  did  not  increase  its  strength,  but  it  was 
successful  in  several  by-elections  held  subse¬ 
quently. 

Belgium. —  In  Belgium  there  is  but  one  So¬ 
cialist  party,  the  Parti  Ouvrier  Beige,  which 
was  founded  in  1885.  For  several  years  the 
franchise  was  very  limited  and  the  Socialists 
were  barred  from  any  effective  political  action. 
Accordingly  the  early  years  of  the  party  were 
given  up  to  agitation  in  favor  of  universal  suf¬ 
frage.  This  culminated  in  a  series  of  great 
demonstrations  and  finally  in  a  general  strike 
in  1893,  which  resulted  in  the  granting  of  uni¬ 
versal  suffrage  to  all  males  over  the  age  of  25 
years.  This  was  much  qualified,  for  in  many 
elections  there  is  a  complex  system  of  plural 
voting  by  which  those  possessing  property  or 
special  educational  qualifications  have  two  or 
three  votes,  while  the  propertyless  wage-workers 
have  but  one.  Yet  at  the  first  election  in  1894 
the  Socialist  party  polled  320,000  votes  and 
elected  28  deputies  out  of  152.  Owing  to  fu¬ 
sion  with  the  Liberals  at  recent  elections  it  is 
impossible  to  give  the  Socialist  vote  exactly 
but  it  is  generally  estimated  at  500,000  for  the 
election  of  1914,  when  40  Socialist  deputies 
and  four  senators  were  elected.  The  principal 
characteristic  of  the  Belgian  Socialist  move¬ 
ment  is  the  peculiarly  close  affiliation  of  the 
three  phases  of  the  working  class  movement, 
the  co-operative,  trade  union  and  political  ac¬ 
tivity.  Practically  every  trade  unionist  is  also 
a  Socialist  and  a  member  of  some  one  of  the 
co-operative  organizations. 

Denmark. —  The  Socialist  movement  of 
Denmark  is  closely  affiliated  with  the  unions, 
which  include  75  per  cent  of  the  working  class, 
including  rural  laborers.  A  powerful  co-opera¬ 
tive  movement  among  the  farmers  is  also  con¬ 
nected  with  the  Socialist  movement,  and  has 
made  Danish  agriculture  a  model  of  organi¬ 
zation.  The  movement  here  has  shown  a  steady 
growth  and  in  1913  the  Socialists  polled  more 
votes  than  any  other  political  party,  and  30 
per  cent  of  all  votes  cast.  The  king  asked  the 
Social  Democrats  to  form  a  government.  They 
refused  to  do  this  but  agreed  to  support  a  rad¬ 
ical  government  if  pledged  to  a  series  of  re¬ 
forms  for  which  the  Socialists  had  been  fight¬ 
ing.  These  reforms  included  universal  suffrage 
for  all  men  and  women  over  25  years  of  age, 
direct  election  of  members  of  Parliament  by 
popular  vote  and  the  removal  of  all  right  of 
appointment  to  office  from  the  king.  This 
agreement  was  made  and  the  radicals  formed  a 
government,  But  upon  the  outbreak  of  the  war 
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an  effort  was  made  to  postpone  these  measures. 
The  strong  Socialist  representation  refused  to 
compromise  and  on  5  June  1915  the  suffrage 
law  demanded  went  into  effect,  and  the  other 
measures  were  taken  up  for  consideration. 
The  vote  of  the  party  from  the  beginning  has 
been  as  follows : 


1872 ....... 

.  268 

1898 . 

.  31,872 

1876 . 

.  1,076 

1901 . 

.  42,972 

1881 . 

.  1,689 

1903 . 

.  55,479 

1884 . 

.  6,806 

1906 . 

.  76,612 

1887 . 

.  8,408 

1909 . 

.  93,079 

1890 . 

.  17,232 

1910 . 

.  98,718 

1892 . 

.  20,094 

1913 . 

.  107,365 

1895 . 

.  24,508 

The  Socialist  strength  in  the  government 
was  impaired  at  the  general  elections  of  April 
1918  at  which  but  39  Socialists  were  returned 
members  of  the  Folketing. 

Finland. —  The  Finnish  Socialist  party  was 
established  in  1899  and  in  1916  became  the  first 
Socialist  party  to  gain  an  absolute  majority 
of  any  legislative  body,  by  electing  103  out  of 
the  200  members  of  the  Finnish  Diet.  Owing 
to  the  activity  of  the  Socialists,  Finland  was 
the  first  European  country  to  grant  absolute 
political  equality  to  women,  and  24  of  the 
Socialist  members  of  the  Diet  are  women.  The 
vote  has  increased  steadily  from  100,000  in 
1904  to  286,792  in  1916.  The  Socialists  have 
organized  a  powerful  co-operative  movement 
with  its  social  centres  in  each  village  so  that 
to-day  there  are  more  Socialist  clubhouses 
than  churches  in  Finland.  In  1917  Finland 
was  declared  an  independent  republic.  Civil 
war  broke  out  in  1918  between  the  Red  (Bol¬ 
shevik)  Guards  and  the  White  Guards.  The 
latter  favored  the  Germans,  who  landed  troops 
for  their  assistance.  A  Radical  Socialist  (Red) 
government  was  set  up  at  Viborg  in  April 
1918  and  a  White  Guard  government  at  Vasa. 
After  a  turmoil  of  several  months  a  peaceful 
revolution  was  effected  in  December  and  the 
moderate  Socialists  secured  control  of  the 
government. 

Holland. —  The  Social  Demokratische  Ar- 
beiderspartij  of  Holland  was  organized  in  1894. 
A  conflict  with  the  anarchists,  led  by  Domela 
Nieuwenhuis,  formerly  a  Socialist,  led  to  their 
expulsion  from  the  old  <(Socialisten  Bond,® 
which  they  at  one  time  controlled.  The  ^Bond® 
then  merged  with  the  regular  Socialist  party, 
and  the  daily  paper,  Recht  voor  Allen,  founded 
by  Nieuwenhuis,  became  a  Socialist  organ.  The 
party  grew  steadily  and  in  June  1913  cast 
144,000  votes  and  secured  19  seats  in  Parlia¬ 
ment.  The  Socialists  then  held  the  balance  of 
power  and  were  invited  to  join  in  the  forma¬ 
tion  of  a  ministry  but  refused.  Many  import¬ 
ant  municipal  positions  are  also  held  by  Social¬ 
ists.  In  the  closing  months  of  1918  the  Social¬ 
ist  leader  in  Parliament,  Peter  J.  Troelsta, 
criticized  the  queen  and  incited  to  revolution. 
Riots  and  demonstrations  were  of  frequent  oc¬ 
currence  due  to  the  high  prices  of  food-stuffs 
and  the  general  dissatisfaction  with  the  pro¬ 
nounced  German  leanings  of  the  queen  and  her 
entourage. 

Italy. —  During  the  years  when  the  Socialist 
movements  of  most  of  the  other  nations  of 
Europe  were  gaining  their  first  foothold  the 
Italian  workers  were  still  under  the  influence 
of  the  bourgeois  liberalism  of  Mazzini  or  of 
the  conspiratory  anarchism  of  Bakounin,  The 


present  Socialist  party  was  founded  at  Milan 
in  1892  and  its  organization  perfected  at  Genoa 
in  1892.  It  received  27,000  votes  in  the  elec¬ 
tion  of  1893.  This  was  followed  by  a  period  of 
oppression  under  Crispi,  during  which  thou¬ 
sands  of  Socialist  voters  were  disfranchised  by 
a  so-called  revision  of  the  electoral  lists.  The 
Crispi  ministry  was  wrecked  on  the  Abyssinian 
expedition  and  his  successor,  Rudini,  somewhat 
relaxed  the  persecution.  In  1900,  owing  to  fu¬ 
sion  with  a  radical  party,  175,000  votes  were 
cast  for  Socialist  candidates.  This  was  the 
beginning  of  an  internal  struggle  that  ended 
in  1912  in  the  expulsion  of  four  of  the  reform 
wing  who  were  members  of  the  Chamber  of 
Deputies.  One  of  these,  Bissolati,  was  the  most 
noted  orator  of  the  party,  and  at  the  outbreak 
of  the  war  entered  the  cabinet.  The  immediate 
result  of  the  split,  and  an  extension  of  the 
right  of  suffrage,  was  a  most  rapid  growth  of 
the  party.  At  the  election  of  1913  the  radical 
wing  cast  960,000  votes  and  elected  59  deputies. 
The  reform  wing  cast  200,000  and  elected  21 
deputies.  The  radical  wing  stood  solid  against 
participation  in  the  war.  The  reform  wing 
favored  intervention  and  supported  the  war. 
A  peculiar  phase  of  the  Italian  movement  is 
its  great  strength  in  agricultural  sections  where 
it  has  established  powerful  co-operative  asso¬ 
ciations  that  directly  operate  the  farms.  See 
Italy  —  Italian  Socialism. 

Norway. —  The  Social  Democratic  party 
was  founded  in  1887,  secured  732  votes  in 
1894,  when  it  first  participated  in  the  elections, 
and  steadily  increased  that  vote  until  it  reached 
196,000  in  1915,  when  20  Socialists  were  elected 
to  the  Storthing.  The  party  took  a  decided 
stand  against  any  form  of  militarism  at  its 
congress  in  1915,  declaring  for  disarmament, 
neutrality  and  obligatory  arbitration.  The 
party  has  great  power  in  many  municipalities, 
a  powerful  women’s  and  young  people’s  move¬ 
ment  and  is  closely  affiliated  with  the  unions 
and  co-operatives. 

Russia. —  Because  the  Socialist  movement, 
save  for  a  very  brief  period,  was  compelled  to 
organize  and  conduct  its  campaign  in  secret, 
and  because  of  the  autocratic  character  of  the 
government  it  is  difficult  to  give  specific  facts 
concerning  it.  Three  parties  are  accorded  repre¬ 
sentation  by  the  International  Socialist  Con¬ 
gress  —  the  Social  Revolutionary  party,  the  So¬ 
cial  Democratic  party  and  the  Group  of  Toil. 
The  latter  is  a  peasant  party,  based  upon  the 
primitive  communism  which  still  prevails  in 
Russian  village  and  rural  life.  The  Social 
Revolutionary  party  has  adopted  more  or  less 
terroristic  methods  which  separate  it  from  other 
Socialist  movements.  The  Social  Democratic 
party  is  the  only  one  which  is  strictly  com¬ 
parable  with  the  Socialist  parties  of  other  coun¬ 
tries.  The  only  time  that  there  was  an  oppor¬ 
tunity  for  a  test  of  Socialist  strength  was  in 
1907,  at  the  election  of  the  first  Duma.  Even 
then  there  was  more  or  less  terrorism  on  the 
part  of  the  government.  But  the  Group  of  Toil 
at  this  election  sent  116  members  to  the  Duma, 
and  the  other  two  parties  combined,  101.  Elec¬ 
tion  laws  and  the  suppression  of  open  propa¬ 
ganda  reduced  the  legislative  strength  of  all 
these  parties  to  a  small  fraction  of  these  num¬ 
bers.  It  later  became  almost  impossible  for  a 
Socialist  to  be  elected  or  even  to  vote.  Yet  in 
spite  of  these  laws  there  were  13  members  «f 
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the  Socialist  group  in  the  fourth  Duma,  which 
was  in  session  when  the  war  broke  out.  All 
of  these  refused  to  vote  for  the  war  credits 
and  opposed  the  war.  In  -revenge  the  govern¬ 
ment  sent  five  social  Democratic  members  to 
Siberia.  The  Social  Democrats  continued  to 
spread  their  Marxian  doctrines  despite  govern¬ 
ment  repression  and  united  other  wings  of 
the  Socialists  to  bring  about  the  revolution 
of  March  1917  which  put  an  end  to  Tsarism. 
Kerensky,  a  revolutionary  Socialist,  became 
Minister  of  Justice  in  the  new  government.  The 
Social  Democratic  party  issued  an  appeal  to 
the  workers  of  all  countries  to  unite  in  putting 
an  end  to  a  war,  begun  and  carried  on  solely 
for  the  benefit  of  kings  and  financiers.  In 
June  1917  Lenine,  the  radical  Socialist,  attacked 
the  war  policy  of  Kerensky’s  government.  On 
7  Ncv,  1917  the  Bolsheviki  revolted  under 
Lenine  and  seized  the  government.  The 
Bolshevik  government  at  once  proposed  a  three- 
month’s  armistice,  and  at  once  set  about  pub¬ 
lishing  the  secret  treaties  made  by  the  Tsar’s 
government  with  the  Allies.  The  internal 
policy  of  the  new  radical  Socialist  government 
was  inaugurated  by  a  series  of  decrees  transfer- 
ing  property.  Through  many  vicissitudes  the 
Bolsheviki  remained  in  power  and  administered 
the  government  upon  the  basis  of  extreme 
Socialism. 

Switzerland. —  Long  the  home  of  exiled 
revolutionists,  one  of  the  strongholds  of  the 
^International,®  several  of  whose  congresses 
were  held  in  Geneva,  it  was  not  until  1888  that 
a  Social  Democrate  party  was  founded  in 
Switzerland.  To  be  sure,  the  Griitli  Verein, 
had  existed  as  a  political  working-class 
organization  of  a  democratic-radical  character 
since  1838.  In  1901  it  joined  with  the  Social 
Democratic  party,  retaining  its  autonomy.  The 
vote  in  1911  was  120,000.  This  was  increased 
somewhat  in  1914  when  18  Socialists  were 
elected  to  the  National  Council.  The  extensive 
unemployment  due  to  the  war  caused  a  slight 
falling  off  in  membership  in  1915-16.  The 
party  maintained  its  pacifist  position  through¬ 
out  the  war  and  worked  constantly  to  secure 
similar  action  by  other  parties. 

Spain. — At  a  congress  held  in  Barcelona, 
June  1870,  it  was  claimed  that  40,000  members 
of  the  ^International®  from  Spain  were  repre¬ 
sented.  Owing  to  the  disruptive  influence  of 
Bakounin  this  movement  almost  completely  dis¬ 
appeared.  The  present  Socialist  party  was 
founded  in  1879,  but  was  not  strong  enough 
to  hold  a  congress  until  1888.  In  1891  if 
received  5,000  votes.  This  vote  was  regularly 
increased  until  in  1910,  when  a  coalition  was 
made  with  the  Liberals,  41,000  votes  were 
polled,  and  Pablo  Iglesias,  long  the  most 
prominent  member  of  the  party,  was  elected  to 
the  Cortes.  He  was  re-elected  in  1912,  when  a 
further  slight  increase  in  the  vote  was  secured. 

Sweden. —  The  propaganda  of  Socialism 
was  introduced  into  Sweden  in  1881  by  August 
Palm.  In  1889,  at  the  first  trade  union  con¬ 
vention  held  in  Sweden,  the  program  of  the 
German  Social  Democrats  was  adopted  and 
the  unions  have  ever  since  formed  the  back¬ 
bone  of  the  Socialist  movement.  The  party 
grew  steadily  in  membership  until  1909  when, 
as  the  result  of  the  defeat  in  a  general  strike, 
it  fell  off  from  112,693  to  60,813.  The  growth 


then  began  again  and  continued  until  1915  when 
it  was  about  90,000.  There  have  been  sharp 
divisions  in  the  party  in  recent  years.  The 
more  radical  section  wished  to  conduct  an 
active  campaign  for  a  republic  which  the  con¬ 
servatives  opposed.  This  division  climaxed  in 
a  split  over  the  attitude  of  the  party  on  the 
war.  Whether  this  split  will  continue  after 
the  war  cannot  now  be  foretold.  An  election 
in  1915  resulted  in  265,000  votes  for  the 
Socialists,  and  the  election  of  87  members  of 
Parliament.  This  makes  the  Socialist  party  the 
strongest  with  86  Conservatives  and  45  Liberals 
in  opposition.  A  powerful  young  Socialist 
movement  which  works  with  the  radical  wing 
is  one  of  the  features  of  the  Swedish  move¬ 
ment. 

Australia. —  The  Australian  labor  move¬ 
ment  has  been  characterized  as  <(Socialism  with¬ 
out  phrases®  and,  while  many  Socialists  would 
dispute  the  characterization,  it  has  a  large  ele¬ 
ment  of  truth.  The  Labor  party,  which  has  a 
majority  in  both  houses  of  the  federal  Parlia¬ 
ment  and  in  two  out  of  six  state  legislative 
assemblies  and  strong  representation  in  all  the 
others,  does  not  declare  for  the  socialization 
of  industry.  Indeed  it  specifically  announces 
that  it  does  not  stand  for  the  socialization  of 
certain  industries  such  as  the  retail  trade.  Yet 
is  has  gone  much  further  toward  the  state 
ownership  of  industry  than  any  other  party 
and,  during  the  war,  went  to  great  lengths  in 
the  nationalization  of  certain  branches  of  the 
retail  trade.  The  total  vote  of  the  Labor  party 
is  estimated  at  about  2,000,000.  There  is  a 
small  orthodox  Socialist  party  in  every  state 
which  keeps  up  a  sharp  criticism  of  the  com¬ 
promising  character  of  the  Labor  party.  The 
latter  is  a  direct  creation  of  the  union  move¬ 
ment  and  is  controlled  more  by  the  union  con¬ 
gresses  than  by  any  machinery  of  its  own. 
During  the  war  the  party  divided  on  the  ques¬ 
tion  of  conscription  which  was  endorsed  by 
many  of  the  leaders,  including  Premier  Hughes, 
but  which  was  defeated  by  a  referendum. 
Since  most  of  the  opponents  of  the  Labor  party 
were  conscriptionists  this  would  indicate  that 
a  majority  of  the  Labor  party  are  in  favor  of 
a  more  radical  program.  This  conclusion  is 
drawn  from  the  fact  that  the  radical,  more 
orthodox  Socialist  wing,  fought  conscription 
successfully. 

China. —  The  Socialist  movement  in  China, 
which  had  existed  in  a  rather  indefinite  way  for 
several  years,  sprung  into  sudden  prominence 
when  its  leader,  Sun  Yat  Sen,  was  elected  as 
the  first  president  of  the  short-lived  republic, 
the  Parliament  of  which  also  contained  30 
Socialists.  At  this  time  the  party  had  a  power¬ 
ful  press,  a  wide  spread  organization  and  a 
program  based  upon  that  of  international 
Socialism,  modified  to  meet  Chinese  conditions. 
But  the  movement  was  manifestly  exotic,  de¬ 
pendent  largely  upon  foreign  educated  students, 
and  went  down  when  the  rebellion  was  crushed 
by  Yuan  Shi  Kai.  It  is  difficult  to  tell  how 
much  of  the  movement  remains,  but  there  is 
certainly  a  strong  organization  working  for 
Socialism  in  China. 

Japan.— The  Japanese  movement,  which  is 
directly  affiliated  with  the  international  move¬ 
ment,  has  existed  since  1899.  The  government 
has  pursued  Socialists  with  a  brutal  persecution 
which  culminated  in  the  hanging  of  12  in  1910 
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and  the  imprisonment  of  a  large  number  of 
others.  As  was  natural,  persecution  drove  Anar¬ 
chists  and  Socialists  together  and  led  to  recipro¬ 
cal  violence.  In  spite  of  the  persecution  many 
of  the  foremost  scholars  of  Japan  have  identi¬ 
fied  themselves  with  the  Socialist  movement 
and  it  maintains  a  press  of  considerable  im¬ 
portance  in  which  Socialism  is  taught  indi¬ 
rectly  through  discussion  of  current  questions. 

There  are  also  strong  Socialist  movements 
in  Bulgaria,  Serbia,  Rumania,  Greece,  Hun¬ 
gary,  Poland,  Portugal,  Canada,  Argentine, 
Brazil,  Chile,  South  Africa  and  New  Zealand. 
In  fact  it  is  now  impossible  to  name  a  section 
of  the  world  where  capitalism  has  reached  that 
Socialism  has  not  followed  like  a  shadow. 
There  have  been  many  compilations  of  the  total 
Socialist  strength.  The  following,  prepared  by 
the  information  department  of  the  Socialist 
party  of  the  United  States,  while  not  at  all 
points  agreeing  with  the  figures  given  else¬ 
where,  is  probably  as  close  an  approximation 
to  the  situation  in  1914  as  can  be  obtained. 

Parliament 


COUNTRY 

Membersnip 

Vote  Socialist 

Total 

Argentine . 

4,000 

48,000 

10 

120 

Australia . 

200,000 

678,012 

66 

111 

Austria . . 

289,524 

1,053,627 

82 

516 

Belgium . 

269,830 

483,241 

40 

186 

Bulgaria . 

6,000 

85 , 489 

20 

211 

Canada . 

6,180 

15,857 

.  . . 

Denmark . 

52,000 

107,412 

36 

114 

Finland . 

51,798 

310,503 

90 

200 

France.  . . . 

63,358 

1,398,771 

101 

597 

Germany . 

982,850 

4,250,399 

110 

397 

Great  Britain. . . . 

100,000 

378,839 

42 

670 

Greece . 

1,000 

12,000 

181 

Hungary . 

100,000 

Italy . 

40,000 

997,000 

79 

508 

Luxemburg . 

4,000 

7 

53 

Netherlands . 

20,623 

145,588 

18 

100 

New  Zealand. .  .  . 

52,000 

44,960 

4 

80 

Norway  .  . . 

43,557 

124,594 

23 

123 

Portugal . 

3,500 

3,308 

1 

164 

Rumania . 

2,057 

Russia . 

168,000 

200,000 

'  14 

442 

Serbia . 

3,000 

25,000 

2 

166 

South  Africa .  .  . . 

26,098 

7 

121 

Spain . 

40,000 

40,791 

1 

406 

Sweden . 

70,000 

229,339 

73 

230 

Switzerland . 

31,384 

105,000 

15 

189 

United  States.. . . 

118,045 

931,406 

531 

Totals . 

11,701,291 

841 

6,416 

In  addition  to  the  vote  and  membership 
figures  as  given  above,  there  are  also  Socialist 
movements  in  Armenia,  Bolivia,  Chile,  China, 
Cuba,  Iceland,  Japan,  Newfoundland,  Persia, 
Turkey  and  Uruguay. 

United  States. —  The  industrial  condition  of 
the  United  States  prevented  the  appearance  of 
any  strong  Socialist  movement  until  within 
comparatively  recent  years.  The  presence  of 
an  ever-moving  frontier  led  to  a  social  stratifica¬ 
tion  by  geographic  stages  which  was  constantly 
changing  and  which,  therefore,  prevented  the 
appearance  of  any  such  continuous  class  struggle 
as  a  Socialist  philosophy  presupposes.  The  pres¬ 
ence  of  free  land  and  the  expanding  market 
meant  a  large  opportunity  for  individual  ad¬ 
vancement,  both  from  the  ranks  of  laborers  to 
capitalist  and  from  small  capitalist  to  large  cap¬ 
italist.  The  Socialist  movement  is  peculiarly  a 
product  of  the  industrial  proletariat,  and  while 
the  population  of  the  United  States  remained 
largely  rural  such  a  movement  could  gain  no 
great  strength.  Again,  the  existence  of  chattel 
slavery  throughout  the  South,  prior  to  the  Civil 


Was,  created  an  economic  contest  between  these 
two  forms  of  industrial  organization  which 
overshadowed  the  still  somewhat  indistinct  con¬ 
trast  between  laborers  and  capitalists.  But 
though  these  industrial  conditions  prevented  the 
growth  of  Socialism  in  the  Eastern  sections 
they  gave  the  greatest  encouragement  to  the 
growth  of  a  Utopian  Socialism,  and  so  it  came 
about  that  for  many  years  the  United  States  was 
the  experimental  ground  on  which  were  tested 
the  various  theories  of  European  Utopians. 
These  movements  are  often  confounded  with 
latter-day  Socialism.  They  really  had  practically 
no  connection  save  that  both  have  the  idea  of 
collective  production.  But  the  collective  produc¬ 
tion  of  the  colony  is  to  be  a  scheme  worked  out 
in  our  present  society,  while  the  collective  pro¬ 
duction  of  modern  Socialism  is  simply  one  phase 
of  the  coming  social  stage.  William  Weitling 
came  to  America  in  1849  and  succeeded  in  or¬ 
ganizing  something  of  a  Socialist  movement  in 
New  York  in  the  years  immediately  following. 
His  movement,  however,  was  of  short  duration 
as  was  also  that  of  Joseph  Weydemeyer,  who 
came  shortly  after  him  and  who  was  a  personal 
friend  of  Marx  and  Engels.  The  Civil  War 
wiped  out  nearly  all  traces  of  both  of  these 
movements.  After  the  War  the  influence  of  the 
“International®  extended  to  America.  This  in¬ 
fluence  was  first  seen  in  the  National  Labor 
Union  in  which  William  H.  Sylvis  was  the  most 
prominent  worker  and  which  practically  disap¬ 
peared  with  his  death  in  1869.  During  the  next 
three  years  numerous  sections  of  the  “Interna¬ 
tional®  were  organized  throughout  the  country, 
and  on  the  removal  of  the  “International®  to 
this  country  some  attempt  was  made  to  revive 
it,  but  its  last  convention  was  held  in  Phila¬ 
delphia  15  July  1876,  and  this  convention  for¬ 
mally  dissolved  the  organization.  On  4  July 
1874  the  Social  Democratic  Workingmen’s 
party  of  North  America  was  organized  with  a 
rather  indefinite  Socialist  platform.  This  grew 
in  strength  during  the  next  few  years  and  in 
1877  the  name  was  changed  to  the  Socialist 
Labor  Party  of  North  America.  Following  the 
extensive  labor  troubles  of  1876  and  1877  this 
party  grew  into  national  prominence  and  suc¬ 
ceeded  in  electing  minor  officials  in  several 
States.  But  it  was  still  too  indefinite  to  pro¬ 
tect  itself  from  anarchistic  influences  which 
crept  in  and  which  nearly  wrecked  the  party 
until  finally  those  influences  reached  their  cli¬ 
max  and  their  end  in  the  Haymarket  incident 
in  Chicago.  The  work  of  organization  had 
now  to  be  practically  all  done  over  again.  In 
September  1887  the  Sixth  National  Convention 
of  the  Socialist  Labor  party,  held  at  Buffalo, 
N.  Y.,  took  up  the  work  of  reorganization. 
The  Socialist  elements  in  the  labor  movement 
were  still  rent  with  internal  feuds,  but  by  1889 
a  steady  upward  growth  began  to  be  seen. 
Meanwhile,  certain  other  movements  which 
have  undoubtedly  contributed  to  the  strength 
of  Socialism  had  developed.  The  Greenback 
party  and  the  Henry  George  movement  both 
contained  many  of  the  ideas  of  Socialism  and 
undoubtedly  proved  a  means  by  which  many 
were  led  to  adopt  the  Socialist  position.  In 
1892  the  Socialists  for  the  first  time  nominated 
a  Presidential  ticket  consisting  of  Simon  Wing 
of  Boston,  Mass.,  and  Charles  H.  Matchett  of 
Brooklyn,  N.  Y. 

In  1899  the  Socialist  Labor  party  split, 
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largely  over  the  proper  relation  to  be  maintained 
between  the  party  and  the  unions.  The  largest 
fraction  united  with  the  Social  Demo¬ 
cratic  party  that  had  sprung  up  around  Eugene 
V.  Debs  as  a  result  of  the  American  Railway 
Union  strike  in  1894.  This  union  took  place 
at  a  convention  in  Indianapolis,  July  1901. 
For  four  successive  elections  Eugene  V.  Debs 
was  the  Presidential  candidate,  polling  a  steadily 
increasing  vote.  The  party  has  also  elected 
many  members  of  State  legislatures,  two  mem¬ 
bers  of  Congress  and  many  municipal  officers. 
The  party  membership  for  1915  was  nearly 
100,000.  The  vote  of  the  two  parties  from  their 
establishment  has  been  as  follows : 


Socialist  Labor 

year  Socialist  Party  Party  Total 

1888 .  2,068  2,068 

1890 .  13,704  13,704 

1892 .  21,512  21,512 

1894 .  30,020  30,020 

1896 .  36,275  36,275 

1898 .  82,204  82,204 

1900 .  96,931  33,405  130,336 

1902 .  223,494  53,765  277,257 

1904 .  408,230  33,546  441,776 

1906 .  331,043  20,265  351,308 

1908 .  424,488  14,021  438,509 

1910 .  607,674  34,115  641,789 

1912 .  901,062  30,344  931,406 

1914 .  874,691  21,827  896,518 


The  Socialist  party  throughout  the  war  con¬ 
tinued  its  <(active  and  public  opposition  to  the 
war.®  Numerous  groups  tried  without  success 
to  modify  this  opposition.  As  a  result  serious 
defections  resulted.  Most  of  the  Socialist  per¬ 


iodicals  were  denied  the  second-class  mailing 
privileges  and  many  were  arrested  and  im¬ 
prisoned  under  the  Espionage  Act  and  other 
war-time  laws.  In  the  elections  of  1918  So¬ 
cialist  represention  was  cut  down  in  many  in¬ 
stances  through  the  fusion  of  the  reactionary 
Republican  and  Democratic  parties.  The  So¬ 
cialists  who  opposed  the  anti-war  activities  of 
the  old  party  formed  a  separate  organization 
called  the  Social  Democratic  League.  It  sup¬ 
ported  the  war  on  the  same  bases  as  the  Inter- 
Ailied  Socialist  and  Labor  Conference. 
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SOCIALIST  PARTY,  The.  See  Social¬ 
ism. 

SOCIETIES,  Criminal.  To  find  the  origin 
of  the  idea  that  has  given  the  world  its  criminal 
associations  it  would  be  necessary  to  conduct 
the  search  into  the  realm  of  fables,  for  if  there 
has  been  a  time  when  bands  of  outlaws  have  not 
levied  tribute  upon  poorly  protected  property, 
history  is  silent  upon  that  point.  Modern  brains 
only  have  comprehended  the  full  possibilities  of 
the  co-operative  idea  as  applied  to  the  commis¬ 
sion  of  crime,  but  the  earliest  applications  of 
the  theory,  however  crude,  were  probably  quite 
effective.  When  in  the  11th  century,  Assan- 
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ben-Sabbah,  the  <(01d  Man  of  the  Mountains,0 
securely  protected  in  his  rocky  fortress,  in¬ 
spired  and  directed  the  horrible  crimes  of  his 
great  band  of  devoted,  hashish-drunken  fol¬ 
lowers,  he  taught  the  world  a  new  truth  and 
presented  it  with  a  new  word,  neither  of  which 
have  been  forgotten.  The  truth  was  the  first 
clear  demonstration  of  the  fact  that  when  asso¬ 
ciated  crime  is  well  organized  and  carefully 
directed,  ordinary  methods  of  protection  are 
powerless  to  cope  with  it.  The  word  was 
<(assassin,°  the  title  derived  from  his  own  name, 
which  he  bestowed  upon  his  band.  From  that 
time  the  criminal  association  has  been  too 
serious  a  matter  to  be  the  inspiration  of  either 
song  or  story.  Any  attempt  to  tell  the  story  of 
the  modern  criminal  society  begins  with  the 
Camorra  and  the  Mafia,  the  two  most  powerful 
organizations  of  the  kind  the  world  has  ever 
known.  Born  and  nurtured  in  Italy,  at  the 
dawn  of  the  19th  century,  they  grew  and  waxed 
strong  until  the  one-time  clubs  of  petty  crimi¬ 
nals  had  become  the  gigantic  octopus  which 
overawed  the  entire  country  and  threatened  to 
cause  the  downfall  of  the  government  which 
had  so  carelessly  permitted  such  development 
of  a  lawless  course.  Efforts  have  been  made, 
of  late,  to  cast  the  shadow  of  uncertainty  upon 
the  primary  purpose  of  these  societies.  It  has 
been  suggested  that  they  were  originally  or¬ 
ganizations  of  patriots  who  had  banded  together 
to  protest  against  existing  tyrannies.  A  careful 
study  of  the  history  of  the  time,  however,  and 
a  close  examination  of  the  earliest  works  of  the 
associations  will  prove  the  fallacy  of  such  a 
theory.  Instead  of  having  a  noble  past  to  look 
upon,  these  organizations  have  always  been 
bands  of  ttie  most  heartless  criminals,  a  con¬ 
stant  menace  to  any  government  and  to  all  laws. 

For  some  time  before  the  Camorra’s  time, 
Italy  had  been  writhing  in  agony  beneath  the 
heels  of  the  most  corrupt  and  incompetent  body 
of  officials  who  ever  attempted  to  rule  a  nation. 
The  one  object  of  the  government  was  to  ex¬ 
tract  as  much  money  as  possible  from  the  peo¬ 
ple  and  to  give  absolutely  nothing  in  return. 
Taxes  which  were  high  were  collected  relent¬ 
lessly,  but  little  of  the  money  obtained  was  ex¬ 
pended  for  the  benefit  of  those  who  had  been 
taxed.  Governmental  works  were  at  a  stand¬ 
still,  government  officials  were  unpaid  and  the 
immense  sums  of  money  which  had  been  ex¬ 
torted  from  the  people  were  wasted  upon  royal 
favorites.  Little  by  little  the  corruption  in  high 
places  permeated  the  whole  fabric  of  society. 
Justice  became  a  thing  unknown.  If  suit  was 
brought  the  richest  man  won,  for  there  was  not 
a  judge  in  the  land  who  was  not  willing  to  sell 
his  decision  to  the  highest  bidder.  Acting  upon 
the  same  principle  the  police  became  the  partners 
of  the  criminal.  As  personal  wrong  and  of¬ 
fenses  against  the  laws  were  never  punished, 
crime  became  rampant.  The  poor,  robbed  bv 
the  rich,  proceeded  to  recover  from  their  op¬ 
pressors  by  force  that  which  had  been  taken 
from  them  by  process  of  law,  and  life  became 
a  thing  of  little  value. 

Then  came  the  French,  with  their  peculiar 
form  of  oppressions,  which  culminated  in  the 
theory  that  a  man  in  prison  was  a  more  tracta¬ 
ble  subject  than  a  man  at  large.  In  pursuance 
of  this  idea  thousands  of  arrests  were  made,  and 
the  men,  unconvicted,  were  left  behind  the  bars. 


In  a  week  the  poor  penal  accommodations  of 
the  country  were  taxed  to  the  last  limit,  but, 
as  the  work  had  only  just  commenced,  castles 
were  seized  and  turned  into  prisons.  Having 
arrested  their  men,  however,  the  French  dis¬ 
missed  them  from  mind.  <(We  will  watch  them 
to  prevent  their  escape,0  they  said,  <(but  we  will 
let  the  local  authorities  feed  them.0  But  as 
the  local  authorities  had  too  much  trouble  to 
raise  the  indemnities  demanded  by  the  con¬ 
querors  to  think  of  bothering  themselves  about 
men  who  were  securely  locked  behind  iron  bars, 
prisoners  who  were  not  blessed  with  independ¬ 
ent  means  had  no  other  option  than  to  starve. 
As  the  natural  result  the  strong  commenced  to 
prey  upon  the  weak  and  anyone  who  had  money 
was  robbed  without  mercy.  Among  the  prison¬ 
ers  there  was  one  in  whose  brain  lodged  the 
seed  of  socialism.  This  man  was  Antonio 
Giaperelli,  and  to  him  belongs  the  somewhat 
doubtful  honor  of  having  organized  the  first 
society  of  the  Camorra.  He  had  noticed  that, 
while  new  prisoners  were  always  robbed  im¬ 
mediately  upon  their  arrival,  few  of  the  inmates 
of  the  prison  profited  by  these  robberies,  and 
he  suggested  a  plan  providing  for  the  systematic 
fleecing  of  all  newcomers,  the  plunder  to  be 
shared  equally  among  all  the  prisoners.  The 
suggestion  met  with  the  approval  of  the  ma¬ 
jority  and  the  scheme  worked  so  well  that  it 
was  not  long  before  the  plan  was  adopted  in 
every  prison  in  Italy.  For  a  time  the  organiza¬ 
tion  of  the  Camorra  was  thus  confined  within 
prison  walls,  but  as  the  members  were  released 
it  was  suggested  that  a  plan  that  had  worked 
sc  well  under  circumstances  in  which  the  oppor¬ 
tunities  for  plunder  were  so  meagre  might  ad¬ 
vantageously  be  extended.  Up  to  the  year  1828 
the  word  Camorra  had  no  meaning  except  to 
those  who  had  made  the  acquaintance  of  the 
society  in  some  prison,  but  during  that  year  the 
name  was  written  in  letters  of  blood  that  made 
all  Italy  tremble.  One  day  a  merchant  in  the 
city  of  Naples  was  visited  by  a  stranger  who 
asked  him  to  contribute  to  the  support  of  the 
<(Camorra.°  Not  knowing  the  man,  and  never 
having  heard  of  such  an  organization,  he 
naturally  refused.  The  visitor  insisted  and  the 
merchant  was  finally  compelled  to  eject  him 
from  the  shop.  Other  stores  were  visited,  with 
a  like  result,  and  the  strange  collector  disap¬ 
peared  as  he  had  come,  unknown  to  all.  The 
next  day  Naples  had  its  sensation.  When  the 
wife  of  the  first  merchant  had  attempted  to 
waken  her  husband  she  had  found  him  dead  in 
bed,  and  the  stiletto  that  pierced  his  heart  held 
to  his  breast  a  placard  on  which  it  was  stated 
that  his  death  was  the  result  of  his  refusal  to 
assist  in  the  support  of  the  Camorra.  A  day  or 
two  passed,  just  time  enough  to  allow  the  story 
to  become  generally  known,  and  then  another 
stranger  appeared  upon  the  streets  of  the  city. 
Store  after  store  was  visited  and  the  same  re¬ 
quest  was  made,  but  this  time  the  words,  <(for 
the  Camorra0  carried  such  frightful  import 
that  many  merchants  submitted  to  the  black¬ 
mail.  Some  refused,  however,  and  the  next 
morning  the  murder  of  another  business  man 
warned  the  people  of  the  uselessness  of  their 
attempt  to  withstand  the  demands  of  the  order. 

From  that  day  the  power  of  the  Camorra  be¬ 
came  practically  absolute.  From  city  to  city  its 
work  was  extended  until  its  name  was  heard 
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with  dread  in  every  part  of  Italy.  At  regular 
intervals  each  storekeeper  received  a  visit  from 
the  strange  collector  and,  as  death  was  the  pen¬ 
alty  of  refusal,  the  money  demanded  was  usually 
paid  without  protest.  No  one  was  exempt. 
Wherever  goods  were  sold  or  trade  of  any 
kind  was  carried  on  the  importunate  collector 
stood  ready  to  receive  his  share  of  the  profits. 
He  was  permitted  to  go  everywhere.  He  was 
at  the  custom  house,  where  he  collected  his  tolls 
as  conscientiously  as  if  he  had  been  a  govern¬ 
ment  agent.  If  money  was  deposited  he  stood 
by  the  side  of  the  depositor  in  the  banking 
house.  Nothing  escaped  him,  and  when  the 
business  day  closed  he  paid  his  visits  to  the  wine 
shops,  the  gaming  houses  and  all  dens  of  vice, 
for  the  officials  of  the  society  were  not  partic¬ 
ular  as  to  the  methods  used  in  the  making  of 
money  so  long  as  they  received  their  share  of 
the  spoils. 

In  this  manner  was  the  country  terrorized 
by  the  operations  of  a  society  which  had  be¬ 
come  more  powerful  than  the  government. 
Several  half-hearted  attempts  were  made  to 
suppress  it,  but  as  its  membership  was  com¬ 
posed  of  persons  from  every  walk  of  life  the 
blackmail  continued,  and  at  last  became  open 
highway  robbery.  Then  it  was  that  the  streets 
of  the  cities  became  unsafe  either  by  day  or 
night,  and  the  finding  of  a  dead  body  on  the 
public  highway  was  of  such  frequent  occurrence 
as  to  occasion  but  little  comment.  The  victim 
had  simply  refused  to  pay  his  tribute  to  the 
Camorra. 

It  was  not  until  1877,  therefore,  that  any 
progress  was  made  in  the  restoration  of  order. 
Then  United  Italy  took  the  matter  in  hand,  and 
as  this  crusade  was  conducted  by  honest  men 
who  were  ready  to  act  with  energy  and  deter¬ 
mination,  hundreds  of  the  agents  of  the  associa¬ 
tion  were  soon  arrested,  and,  as  executions  and 
long  imprisonments  followed,  penalties  to  which 
the  highest  as  well  as  the  lowest  were  sub¬ 
jected,  it  was  not  long  before  the  dreaded 
Camorra  ceased  to  be  dreaded. 

While  never  as  powerful  an  influence  for 
evil  as  the  Camorra,  the  Mafia  was  organized 
upon  similar  lines,  and  the  fact  that  it  is  more 
recent  makes  it  of  greater  interest.  Like  the 
parent  society  its  purpose  was  one  of  murder, 
robbery  and  blackmail.  Like  the  parent  society 
it  became  stronger  than  the  government  in  its 
own  country,  and,  as  in  the  case  of  the  Camorra, 
was  only  subdued  by  the  exertion  of  the  au¬ 
thorities  of  the  United  Italy. 

There  were  two  factors  that  played  an  im¬ 
portant  part  in  the  organization  of  the  Mafia. 
The  first  was  the  presence  of  numerous  bands 
of  outlaws  organized  as  a  protest  against  the 
non-resident  land  ownership,  which  had  caused 
so  much  poverty  and  misery  in  that  part  of  the 
country.  There  can  be  no  doubt  but  that  these 
conditions  were  about  as  hopeless  as  present- 
day  imagination  can  picture.  The  Sicilian  peas¬ 
ants  had  suffered  untold  miseries  at  the  hands 
of  the  heartless  agents  of  the  alien  landlord,  and 
the  ignorance  and  natural  viciousness  of  the 
people  could  suggest  but  one  way  out  of 
the  difficulty.  Assassination  and  robbery  was 
the  remedy.  The  other  factor  was  the  presence 
of  thousands  of  bravos,  soldiers  and  courtiers 
who  had  lost  their  occupation  when  Ferdinand 
granted  the  demand  for  a  liberal  form  of  gov- 
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eminent.  The  abolition  of  the  petty  courts,  of 
which  there  had  been  so  many  in  the  Two  Sici¬ 
lies,  threw  these  men  out  of  employment,  and, 
as  they  cared  neither  to  work  nor  starve,  they 
naturally  thought  of  brigandage  as  the  one  way 
out  of  the  difficulty.  With  that  idea  in  view 
scores  of  military  clubs  were  formed  and  these 
were  the  cloaks  behind  which  the  members  com¬ 
mitted  their  murders  and  robberies.  It  was  at 
this  time  that  Mazzini  appeared  upon  the  scene. 
How  much  he  saw  of  the  patriotic  side  of  the 
question,  how  much  of  the  criminal,  will  never 
be  known.  We  only  know  that  it  was  his  con¬ 
structive  genius  that  welded  the  two  factors  to¬ 
gether  and  that  it  was  to  him  that  we  owe  the 
existence  of  the  Mafia.  Strange  as  it  may 
seem  the  name  ((Mafia®  is  meaningless  and  the 
word  does  not  appear  in  any  dictionary  of  the 
Italian  language.  In  fact,  up  to  the  year  1859 
the  word  itself  had  not  been  coined.  It  was 
only  when  Mazzini  had  gone  from  club  to  club, 
and  from  outlaw  band  to  outlaw  band,  forming 
branches  of  his  secret  society  that  such  a  title 
was  conceived.  Mazzini  called  his  united  clubs 
<(Oblonica,®  a  name  which  was  derived  from 
two  Latin  words,  (<obelus ,®  a  spit,  and  ((nico,®  I 
beckon,  meaning  <(I  beckon  with  a  spit,®  the 
latter,  of  course,  being  the  stiletto  with  which 
the  society  was  to  do  such  deadly  deeds.  To 
say  that  Mazzini  was  thoroughly  in  sympathy 
with  the  horrible  work  to  which  the  society 
later  devoted  itself  is  to  go  a  step  beyond  the 
historical,  but  its  purposes,  as  expressed  in  the 
words,  ftMazzini  autorizza  furti  incindi  avvel- 
enamanti,®  meaning,  “Mazzini  authorizes  thefts, 
arson,  poisonings,®  gave  to  the  association  of 
criminals  its  name,  the  initial  letters  of  the  five 
words  being  used  to  form  the  new  word, 
(<Mafia.» 

The  extent  to  which  the  Mafia  had  expanded 
was  shown  in  1876,  when  the  government  was 
called  upon  to  investigate  the  abduction  of  an 
Englishman  named  Rose.  The  sum  of  $20,000 
was  demanded,  and  paid,  for  his  release,  and 
the  investigation  which  followed  was  so  revolt¬ 
ing  in  it$  details  that  the  result  was  suppressed 
by  the  authorities.  It  had  been  shown  that  the 
money  had  been  divided  among  many  people  of 
various  conditions,  from  the  peasantry  to  the 
commander  of  the  post,  whose  gendarmes  were 
supposed  to  be  pursuing  the  bandits;  the  chief 
of  police  and  detectives  of  the  district,  and  even 
the  judgest  of  the  courts,  they  having  promised 
immunity  in  case  the  abductors  should  be  cap¬ 
tured.  When  the  government  of  Italy  was  noti¬ 
fied  of  these  facts  it  took  the  matter  in  hand. 
The  corrupt  soldiers  and  officials  were  sent  to 
another  part  of  the  country,  being  replaced  by 
sturdy  and  honest  regiments  from  the  borders 
of  the  Tyrol  and  the  mountains  of  Switzerland. 
The  new  men  had  no  sympathy  with  crime,  no 
friendship  for  the  criminal.  They  knew  that 
it  was  their  sole  duty  to  carry  out  the  orders  of 
their  superior  officers  and  they  performed  this 
duty  with  a  vigor  with  which  even  the  powerful 
Mafia  could  not  cope.  Whenever  or  wherever 
a  man  was  found  who  could  not  give  a  per¬ 
fectly  clear  account  of  himself,  or  prove  that 
he  had  no  connection  with  the  murderous 
society,  he  was  shot  on  the  spot.  It  has  been 
estimated  that  no  less  than  5,000  persons  met 
their  death  at  this  time,  and  while  the  search 
must  have  resulted  in  the  killing  of  many  inno- 
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cent  people,  the  object  of  the  crusade  was  ac¬ 
complished,  and  the  Mafia,  after  its  years  of 
prosperity,  was  driven  into  obscurity.  During 
this  campaign  of  extermination,  however,  hun¬ 
dreds  of  the  members  of  the  Mafia  made  their 
escape,  and  many  ot  them  came  to  this  country. 
Rumors  to  this  effect  were  common  at  times, 
but  they  were  not  treated  seriously  until  1890, 
when  the  hand  of  the  society  was  felt  in  tfie 
killing  of  Chief  of  Police  David  C.  Hennessey, 
of  New  Orleans. 

For  several  years  there  had  existed  two  rival 
stevedoring  firms  in  New  Orleans,  the  Pro- 
venzanos  and  the  Matrangos,  which  were  in 
competition  for  the  business  of  discharging  and 
loading  the  vessels  engaged  in  the  Central 
American  trade.  The  Provenzanos  controlled 
this  business  for  some  time,  but  their  services 
proving  unsatisfactory  for  some  reason,  the 
work  was  transferred  to  the  rival  firm.  Then 
the  trouble  began.  The  Provenzanos  contended 
that  their  services  had  been  dispensed  with  be¬ 
cause  the  shipowners  were  held  in  terror  by 
the  Matrangos,  who  had  threatened  them  with 
the  Mafia.  The  Matrangos,  however,  denied 
the  imputation,  and  made  counter  charges  in 
which  the  Mafia  played  an  important  part.  In 
accordance  with  his  duty  the  chief  of  police  pro¬ 
ceeded  to  look  into  the  matter.  Absolutely 
honest  and  utterly  fearless  David  Hennessey 
realized  that  his  discoveries  would  cost  him  his 
life  if  the  society  he  had  unearthed  should  ever 
be  able  to  reach  him.  ((They  may  get  me,®  he 
said  to  a  friend,  (<but  if  they  do  they  will  get 
me  in  the  back,®  a  prophecy  which  was  realized 
on  the  night  of  16  Oct.  1890,  when  he  was  shot 
to  death  on  Girod  street.  The  assassins  had 
been  concealed  in  doorways  and,  after  he  had 
passed,  had  stepped  out  from  their  hiding  place 
to  rain  upon  him  a  perfect  fusillade  of  bullets. 
He  had  threatened  to  exterminate  the  Mafia  and 
the  Mafia  had  replied  by  removing  him. 

The  finale  to  the  story  is  a  unique  page 
in  American  history.  Arrests  were  made,  but 
conviction  seemed  impossible,  and,  at  last,  the 
people  of  the  city  determined  to  take  the  matter 
into  their  own  hands.  That  there  v/ere  stiletto 
societies  in  New  Orleans  was  no  longer  a  mat¬ 
ter  of  doubt.  They  existed  and  they  threat¬ 
ened  the  security  of  the  city.  Their  members 
had  killed  the  chief  of  police  and  they  had 
threatened  to  kill  others,  including  Mayor 
Shakespeare,  who  had  been  bold  enough  to  say : 

“We  owe  it  to  ourselves  to  see  that  this  blow  is  the  last. 
We  must  teach  these  people  a  lesson  that  they  will  not  forget 
for  all  time.  No  community  can  exist  with  murder  societies 
in  its  midst.  The  societies  or  the  community  itself  must 
perisn.” 

The  blow  that  followed  was  one  from  which 
the  Mafia  in  this  country  never  recovered.  It 
was  not  used  to  that  treatment,  and,  since  the 
New  Orleans  lynchings,  it  has  not  raised  its 
head.  Police  reports  have  indicated,  however, 
that  it  still  exists  in  private,  and  there 
are  occasional  crimes  that  may  be  traced 
to  its  door,  but  this  dark-cellar  existence 
has  little  about  it  to  inspire  dread,  even  in  the 
heart  of  the  most  timid.  Another  Italian  crim¬ 
inal  society  appeared  in  Turin  in  1868.  Organ¬ 
ized  for  the  systematic  commission  of  large 
criminal  affairs,  it  made  a  specialty  of  safe-rob¬ 
bing,  but  undertook  any  promising  robbery,  and 
did  not  hesitate  at  murder.  At  one  time  they 


had  200  members.  When  the  public  became 
aroused  to  extirpate  them,  few  could  be  lo¬ 
cated,  and  it  was  believed  that  most  of  them 
escaped  to  the  United  States.  From  1905  to 
1909  <(Black  Hand®  associations  were  active  in 
the  United  States  and  led  to  the  assassination 
in  Palermo  13  March  1909  of  Joseph  Petrosino, 
a  New  York  detective  who  had  shown  especial 
skill  in  tracking  the  criminals. 

From  time  to  time  organizations,  more  or 
less  criminal  in  purpose,  have  come  into  exist¬ 
ence  in  the  United  States,  and  it  argues  well 
for  the  character  of  the  people  that  their  life 
has  invariably  been  of  brief  duration.  As  long 
as  the  Ku-klux  Klan  maintained  its  original 
purpose  it  was  unmolested,  but  when  its  mem¬ 
bers  resorted  to  the  deeds  of  violence  and 
bloodshed  which  made  its  name  the  synonym 
for  the  most  brutal  lawlessness,  both  North  and 
South  joined  hands  to  wipe  out  the  organiza¬ 
tion.  See  Ku-klux  Klan. 

With  12  murders  and  a  countless  number  of 
attempted  assassinations  to  its  credit  Mollie 
Maguireism  terrorized  the  coal  fields  of  Penn¬ 
sylvania  for  more  than  20  years.  Unlike  the 
Ku-klux  Klan,  the  Molly  Maguires  were 
utterly  devoid  of  noble  principle.  The  first 
lodge  was  instituted  with  criminal  purpose  and 
from  that  day  until  the  last  Molly  murderer 
was  hanged  it  remained  the  most  thoroughly 
organized  murder  society  this  country  has  ever 
known.  For  years  it  was  the  power  which 
ruled  in  the  coal  fields.  See  Molly  Maguires. 

From  the  time  of  its  earliest  historical  rec¬ 
ord  Asia  has  been  at  the  mercy  of  its  murder 
societies  and  other  criminal  organizations.  The 
dacoits  of  India,  the  Hindu  thuggee,  the 
khunhuz  of  northern  Asia,  all  prove  that,  from 
one  end  of  the  continent  to  the  other,  crim¬ 
inals  believe  in  seeking  safety  in  numbers.  The 
Boxers  of  China,  who  are  but  one  of  the  many 
criminal  wings  to  the  vast  secret  society  system 
which  prevails  in  that  country,  have  exploited 
their  strength  so  recently  that  their  horrible 
work  is  still  fresh  in  the  minds  of  the  civilized 
races  of  the  world.  For  absolute  corruption, 
for  unalloyed  crime,  no  criminal  organization 
yet  known  to  history  can  compare  to  those  of 
China,  and  some  of  these  associations  still 
flourish,  to  a  certain  extent,  in  every  large  city 
in  this  country  under  the  name  of  highbinders. 
One  of  the  most  powerful  is  the  Sam  Hop, 
known  here  as  the  Chee  Kung  Tong.  The 
history  of  the  Sam  Hop  Tong  can  be  traced 
back  more  than  250  years.  According  to  tra¬ 
dition  it  has  existed  since  the  establishment  of 
the  Chinese  nation.  Its  organization  is  said  to 
have  been  due  to  divine  revelation,  and  it  is 
known  that,  in  its  early  days,  its  character  was 
enirely  patriotic.  It  has  always  been  a  power 
in  the  Celestial  world.  It  helped  to  over¬ 
throw  the  Tartar  Dynasty,  it  was  the  cause  of 
the  Tai-ping  rebellion,  and  of  the  more  recent 
Ko  Lo  revolution.  Many  of  the  most  frightful 
outrages  against  the  missionaries  can  also  be 
traced  to  the  Sam  Hops.  During  the  two  or 
three  centuries  of  its  existence,  however,  the 
character  of  the  association  has  changed. 
From  a  patriotic  organization,  whose  only  ob¬ 
ject  was  to  protest  against  the  outrages  of  a 
foreign  dynasty,  the  society  has  become  an 
association  of  men  banded  together  solely  for 
purposes  of  murder,  robbery  and  blackmail. 
On  arriving  in  this  country  the  Sam  Hops  or- 
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ganized  under  the  name  of  Chinese  Masons, 
and  it  was  not  until  1891  that  the  police  acci¬ 
dentally  discovered  that  the  apparently  inno¬ 
cent  title  was  a  shield  to  disguise  a  criminal 
association.  By  this  time,  however,  the  Chinese 
quarter  of  San  Francisco  had  become  a  hot-bed 
of  crime  and  highbinder  outrages  were  of  fre¬ 
quent  occurrence  in  every  large  city  in  the 
country.  Victims  of  the  Sam  Hops,  unwilling 
to  apply  for  police  protection,  organized  rival 
tongs.  At  first  the  murders  had  been  com¬ 
mitted  only  by  ones  or  twos,  but  finally  pitched 
battles  were  held  on  the  streets,  on  which  occa¬ 
sions  scores  of  lives  were  taken.  These  mur¬ 
ders,  however,  were  not  the  only  bad  feature  of 
highbinder  _  domination.  When  the  members 
were  not  killing  each  other  they  were  levying 
blackmail  upon  merchants  and  wealthy  Chinese, 
compelling  them  to  pay  exorbitant  prices  for 
the  privilege  of  being  unmolested.  They  also 
pursued  highway  robbery  with  perfect  fearless¬ 
ness  and  assumed  entire  control  of  the  traffic 
in  slave  girls.  In  San  Francisco,  where  they 
were  most  bold,  the  police  often  declared  war 
against  them,  but  with  little  success  until  about 
1898,  when  the  Chinese  business  men  took  the 
matter  in  hand,  and,  at  their  request,  the  Chi¬ 
nese  officials  in  this  country  appealed  to  the 
home  government  for  assistance.  Then  a  cru¬ 
sade  in  earnest  was  undertaken.  The  meeting 
places  of  the  various  tongs  were  found  and 
broken  open ;  record  books  and  other  document¬ 
ary  evidence  was  seized,  and  hundreds  of  ar¬ 
rests  were  made.  As  the  punishment  which 
followed  these  arrests  was  applied  in  the  Chi¬ 
nese  custom,  extending  to  the  relatiyes  of  the 
offenders,  those  who  were  stiTl  in  China  being 
killed  and  tortured,  it  was  not  long  before  the 
criminal  organizations  were  driven  into  com¬ 
parative  obscurity. 

The  most  noxious  criminal  organizations  in 
the  United  States  have  existed  in  the  larger 
cities,  where  they  have  resorted  to  a  higher  class 
of  frauds  and  robberies.  Those  that  have  de¬ 
voted  themselves  to  the  open  country,  on  the 
other  hand,  have  been  made  up  of  men  of  a 
lower  criminal  stamp,  like  our  own  gangs  of 
outlaws,  and  have  been  guilty  of  murder  and 
robbery  with  violence.  Usually  these  bands 
have  been  composed  of  young  men,  under  the 
leadership  of  the  most  determined  man  in  the 
company,  as  in  the  case  of  the  Younger  and 
James  gangs,  but  there  have  been  instances  in 
which  even  women  have  been  the  leaders  of 
such  associations  of  lawbreakers.  Louise  Bou- 
viers  headed  a  society  of  40  men,  and  the  leader 
of  one  of  the  most  heartless  companies  of  In¬ 
dian  dacoits  was  a  woman.  While  such  bands 
of  criminals  have  usually  been  recruited  from 
the  lower  walks  of  life,  instances  are  not  want¬ 
ing  in  which  men  of  education  and  social  posi¬ 
tion  have  resorted  to  this  method  of  gaining  a 
livelihood.  One  society  of  thieves  which  ter¬ 
rorized  Mayence,  in  Germany,  for  several  years, 
was  led  by  an  ex-priest,  while  the  ((Habits 
Noirs,®  or  evening-dress  gang,  of  Paris,  was 
composed  of  persons  of  excellent  social  stand¬ 
ing,  who  had  met  with  financial  reverses.  In 
1837  the  authorities  of  Rome  discovered  and 
broke  up  an  organized  criminal  society,  many 
of  the  members  of  which  were  connected  with 
the  noble  families  of  Italy.  Among  those  ar¬ 
rested  were  Count  Dionisi  de  Traja  and  the 
Countess  Angellucci  de  Traja,  as  well  as  sev¬ 


eral  members  of  the  Pope’s  bodyguard,  all  of 
whom  had  been  long  esteemed  as  persons  of  an 
exemplary  character.  France  has  often  been  at 
the  mercy  of  such  criminal  societies,  and  there 
is  reason  to  believe  that  crime  clubs  exist  at  the 
present  time. 

In  1849  the  Thiberts  were  disbanded,  after 
they  had  been  successful  in  pursuing  all  kinds 
of  criminal  operations.  This  association,  which 
numbered  more  than  800  members,  was  com¬ 
posed  of  every  variety  of  criminal,  all  working, 
in  perfect  harmony,  under  one  director.  What 
one  branch  could  not  do,  another  accomplished, 
and  there  was  no  phase  of  crime  which  could 
not  be  undertaken.  The  disbandment  of  the 
Thiberts,  however,  was  the  signal  for  the  or¬ 
ganization  of  other  associations  along  similar 
lines,  and  many  of  these  societies  were  made  up 
of  seemingly  harmless  folk,  men  and  women 
who  lived  in  apparent  respectability,  or  mem¬ 
bers  of  the  same  family  who  pursued  their 
careers  of  crime  under  the  direction  of  one  of 
their  number.  Such  a  man  was  Hippolyte  Vil- 
let,  the  leader  of  the  Lamaire  band,  whose 
crimes  remained  unchecked  from  1852  to  1855, 
when  the  criminals  were  exposed,  and  com¬ 
pelled  to  pay  the  penalty  of  their  murders  and 
robberies  on  the  gallows. 

An  instance  of  organized  criminal  effort  was 
exposed  by  the  police  in  Paris  in  1888.  This 
association,  known  as  the  Catusse-Menegant, 
was  one  of  the  greatest  of  modern  bands  of 
criminals,  for,  while  it  was  under  the  direction 
of  two  men,  located  in  Paris,  its  lines  extended 
into  every  part  of  Europe.  Everywhere  it  had 
its  agents,  bands  of  pickpockets,  horse  stealers, 
housebreakers,  confidence  men  and  swindlers  of 
every  character.  In  addition  to  this  it  operated 
a  banking  house  in  London,  through  which  it 
was  a  simple  matter  to  negotiate  its  stolen 
stocks  and  bonds,  or  to  dispose  of  its  silver  and 
gold.  With  such  facilities  the  operations  of  the 
society  were  naturally  enormous,  and  were  only 
exposed  at  last  through  the  clever  work  of  the 
French  detectives,  assisted  by  officers  from 
Scotland  Yard.  The  real  leader  of  the  Catusse- 
Menegant  was  a  man  named  Chambon,  who, 
under  the  name  of  Victor  Chevalier,  lived  with 
his  wife  in  the  Rue  Poteau.  To  all  appear¬ 
ances  his  sole  business  was  that  of  conducting 
a  livery  stable.  His  arrest,  and  that  of  his 
lieutenants,  was  soon  followed  by  confessions 
which  enabled  the  police  to  arrest  many  other 
members  of  the  association.  They  were  found 
in  all  parts  of  Europe,  and  in  almost  every 
grade  of  society,  but  the  evidence  against  them 
was  so  complete  that  nearly  all  were  convicted 
and  sentenced  to  more  or  less  lengthy  terms  of 
imprisonment. 

The  ^System,®  in  New  York,  may  be  looked 
upon  as  the  last  modern  criminal  association  in 
America.  It  was  an  alliance  between  certain 
gangs  and  gang  leaders,  with  corrupt  poli¬ 
ticians  and  corrupt  members  of  the  police 
force.  It  met  its  death  through  the  ef¬ 
forts  of  Charles  S.  Whitman,  then  district  at¬ 
torney  of  New  York,  who  convicted  Lieutenant 
Becker,  a  high  police  official,  with  the  murder 
of  a  gambler  who  disobeyed  orders.  Becker 
and  his  agents  were  electrocuted,  Whitman  was 
rewarded  by  being  made  governor  of  New 
York  State,  and  the  system  received  its  death 
blow. 
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SOCIETIES  FOR  ETHICAL  CUL¬ 
TURE.  See  Ethical  Movement  and  Ethical 
Societies  in  America  and  Abroad. 

SOCIETY  OF  AMERICAN  ARTISTS, 

an  association  of  painters  and  sculptors  in  New 
York  City,  founded  in  1877.  Its  membership 
included  the  leading  artists  in  the  country,  and 
during  29  years  the  society  was  a  considerable 
factor  in  the  advance  of  art  ideals  in  the  na¬ 
tion.  Nearly  all  its  members  being  identified 
with  the  National  Academy  of  Design,  it  was 
considered  wise  to  merge  interests  and  prizes 
with  that  organization  in  1906,  when  it  became 
affiliated  with  Columbia  University  and  the 
Metropolitan  Museum  of  Arts.  See  National 
Academy  of  Design. 

SOCIETY  OF  THE  ATONEMENT. 

See  Orders,  Religious. 

SOCIETY  OF  CAMORRA.  See  Socie¬ 
ties,  Criminal. 

SOCIETY  OF  THE  DIVINE  SAVIOUR. 

See  Orders,  Religious. 

SOCIETY  OF  THE  DIVINE  WORD. 

See  Orders,  Religious. 

SOCIETY  FOR  ELECTRICAL  DE¬ 
VELOPMENT,  an  association  organized  in 
1912  to  carry  out  in  a  broad  way  co-operative 
electrical  development  between  the  various 
branches  of  the  industry  and  the  larger  elec¬ 
trical  companies.  The  headquarters  are  at  29 
W.  39th  street,  New  York,  and  the  member¬ 
ship  is  1,300.  * 

SOCIETY  OF  THE  EPIPHANY.  See 

Orders,  Religious. 

SOCIETY  OF  THE  FAITHFUL  COM¬ 
PANIONS  OF  JESUS.  See  Orders,  Reli¬ 
gious. 

SOCIETY  ISLANDS  (Tahiti),  South 
Pacific  Ocean,  a  French  dependency,  between 
the  Low  Islands  and  the  Friendly  Islands.  This 
is  the  largest  group  of  the  Leeward  Islands, 
and  consists  of  the  principal  island  of  Tahiti 
(q.v.)  or  Otaheite,  which  is  about  32  miles  long 
northwest  to  southeast,  and  is  divided  into  two 
peninsulas  by  an  isthmus  about  three  miles 
broad;  and  a  great  number  of  comparatively 
small  islands,  of  which  the  most  deserving  of 
notice  are  Eimeo  or  Moorea,  Maitea,  Tetuaroa, 
Maiaoiti  or  Saunders  Island,  Tahaa  or  Otaha, 
Marua  or  Maupiti,  Tubai  or  Motu-Iti,  Hua- 
heine,  Raiatea  or  Ulietea-  and  Bora-Bora.  The 
islands  are  of  rugged  surface  and  conical  form, 
encircled  by  coral  reefs.  Sharp  peaks  usually 
rise  midway  in  the  islands  from  a  low  band 
lining  the  shores  and  blooming  with  groves 
and  orchards.  The  wooded  mountainous  slopes 
are  intersected  with  valleys  watered  by  rapid 
streams  often  falling  in  steep  cascades  over  the 
rocks.  The  locality  is  of  great  geologic  interest, 
the  volcanic  rocks  being  exceptional.  Coral 
beds  are  found  high  up  on  the  mountain  sides 
and  many  curious  lava  formations.  The  high¬ 
est  point  is  on  Tahiti,  7,349  feet.  The  scenery 
is  idyllic,  especially  in  Eimeo.  The  coasts  con¬ 
tain  safe  and  commodious  harbors,  the  best  in 
Polynesia.  The  climate,  though  extremely  hot 
and  damp,  is  healthful.  Cotton  and  sugar,  sweet 
potatoes,  bread-fruit  and  taro  are  grown,  and 
all  kinds  of  tropical  fruits  —  cocoanuts,  vanilla 
and  oranges.  The  exports  include  these,  to¬ 


gether  with  trepang,  cocoanut  fibre  and  mother- 
of-pearl.  The  imports  are  flour,  wine,  sugar, 
coffee,  soap,  timber  and  livestock,  besides  manu¬ 
factured  goods.  Prior  to  their  contact  with 
Europeans,  the  people  were  naive  and  ingenu¬ 
ous;  thus  Captain  Cook  found  them  and  in¬ 
terested  English  missionaries  in  their  welfare, 
who  were  successful  in  Christianizing  them. 
The  islands  were  discovered  by  a  Spanish 
navigator  in  1606  and  were  visited  by  English 
and  French  travelers  and  scientists,  and  finally 
ceded  their  independence  to  the  French,  becom¬ 
ing  a  colony  in  1880.  The  capital  and  harbor 
of  the  group  is  Peete,  on  the  island  of  Tahiti. 
Its  chief  buildings  are  a  Roman  Catholic  cathe¬ 
dral,  some  schools  and  an  arsenal.  The  people 
are  of  Polynesian  extraction  and  famous  as 
presenting  a  perfect  type  of  face  and  form. 
In  1904  a  violent  storm  brought  disaster  to  the 
group,  depopulating  some  islands  and  causing 
much  suffering  and  destitution.  Area,  600 
square  miles.  Pop.  about  18,000. 

SOCIETY  OF  JESUS.  See  Jesuits. 

SOCIETY  OF  THE  MAFIA.  See  Socie¬ 
ties,  Criminal. 

SOCIETY  OF  MARY  OF  PARIS.  See 

Orders,  Religious. 

SOCIETY  OF  NAVAL  ARCHITECTS 
AND  MARINE  ENGINEERS,  an  organiza¬ 
tion  founded  in  1893  to  promote  practical  and 
scientific  knowledge  in  the  art  of  shipbuilding 
and  marine  engineering  and  the  allied  profes¬ 
sions.  In  furtherance  of  this  object,  annual 
meetings  are  held  for  the  reading  and  discus¬ 
sion  of  appropriate  papers  and  for  the  inter¬ 
change  of  professional  ideas,  thus  making  it 
possible  to  combine  the  results  of  experience 
and  research  on  the  part  of  shipbuilders,  ma¬ 
rine  engineers,  naval  officers,  yachtsmen  and 
those  skilled  in  producing  the  material  from 
which  ships  are  built  and  equipped.  The  knowl¬ 
edge  thus  obtained  is  circulated  by  means  of 
the  annual  publication  of  the  transactions  of 
the  Society.5 

The  society  consists  of  members,  associates, 
juniors,  honorary  members  and  honorary  as¬ 
sociates.  The  members’  class  consists  exclu¬ 
sively  of  naval  architects,  marine  and  mechani¬ 
cal  engineers,  including  professors  of  naval 
architecture  or  mechanical  engineering  in  col¬ 
leges  of  established  reputation,  who  are  not 
under  25  years  of  age,  and  who  have  been  en¬ 
gaged  in  professional  practice  in  a  responsible 
capacity  for  at  least  three  years.  The  society 
has  a  total  membership  of  1,000.  The  head 
office  is  at  29  W.  39th  street,  New  York. 

SOCIETY  FOR  PROMOTION  OF 
USEFUL  GIVING.  This  was  founded  in 
New  York  City  in  1912,  and  has  a  membership 
of  about  10,000.  Its  headquarters  are  at  38 
W.  39th  street;  Mrs.  August  Belmont  is  presi¬ 
dent  and  Miss  W.  K.  Oliver  secretary. 

SOCIETY  FOR  PSYCHICAL  RE¬ 
SEARCH.  See  Psychical  Research. 

SOCIETY  OF  SAINT  JOHN  THE 
EVANGELIST.  See  Orders,  Religious. 

SOCIETY  OF  SAINT  VINCENT  DE 
PAUL,  a  Roman  Catholic  charitable  organiza¬ 
tion,  founded  in  May  1833,  in  Paris,  by  Freder¬ 
ick  Ozanam  (q.v.)  and  seven  companions.  At 
their  first  meeting  the  object  of  the  society 
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was  outlined  and  expressed  in  the  few  words : 
<(Our  work  shall  be  for  the  service  of  God  in 
the  persons  of  the  poor,  whom  we  are  to  visit 
at  their  own  dwellings  and  assist  by  every 
means  in  our  power®  Frederick  Ozanam  is 
considered  the  founder,  as  he  was  the  first  one 
who  suggested  the  work.  The  Saint  Simonians 
had  taunted  the  young  men  who  were  advo¬ 
cates  of  Roman  Catholic  doctrines  with  being 
talkers  only  and  not  workers.  At  the  very  next 
meeting  of  Ozanam  and  his  friends,  Ozanam 
suggested  an  organization  which  should  occupy 
itself  ((not  with  discussions  but  with  good 
works.® 

From  a  membership  of  eight  in  a  small  room 
in  Paris,  in  1833,  the  society  has  grown  to  a 
membership  of  thousands  with  local  organiza¬ 
tions  in  nearly  all  parts  of  the  world.  The  first 
United  States  society  was  formed  at  Saint  Louis 
in  1845;  the  New  York  organization  dates  from 
1846.  The  members  are  men  from  all  stations 
in  life.  There  are  numerous  auxiliary  societies, 
composed  of  women,  who  assist  in  the  regular 
work  of  the  Saint  Vincent  de  Paul  societies. 
The  instructions  given  by  the  Pere  Bailly  at 
the  first  meeting  created  a  spirit  which  is  char¬ 
acteristic  of  the  work  of  the  present.  He  urged 
the  men  not  to  let  their  work  be  a  ((mere  doling 
out  of  alms,®  giving  only  a  pittance  of  money 
or  food,  but  a  medium  of  moral  improvement 
through  personal  service.  Their  education,  in¬ 
telligence,  special  knowledge  of  science  and 
their  general  knowledge  of  life  are  placed  at 
the  service  of  those  needing  assistance. 

The  total  number  of  Saint  Vincent  de  Paul 
conferences  throughout  the  world  is  over 
6,000;  active  members  over  100,000;  honorary 
members,  over  100,000.  There  are  now  branches 
in  every  civilized  country  on  the  globe.  There 
are  in  the  United  States  a  general  council,  and 
special  councils  in  every  archdiocese,  besides 
800  conferences  and  over  15,000  members. 

Some  of  the  good  works  in  which  the  mem¬ 
bers  are  engaged  are  visiting  the  sick  and  those 
in  trouble;  furnishing  food  and  clothing  to  the 
needy,  procuring  employment  for  those  not  en¬ 
gaged  in  regular  work,  providing  summer  coun¬ 
try  homes  for  poor  city  children  and  homes  for 
the  homeless.  The  members  visit  the  jails,  pris¬ 
ons,  almshouses  and  the  poor  of  the  parish. 
Boys’  clubs  have  been  established  in  many  cities, 
and  vigorous  efforts  are  made  to  distribute 
good  literature.  Besides  the  local  meetings, 
State  and  national  meetings  are  held  annually, 
with  delegates  from  conferences  in  all  parts  of 
the  United  States,  Canada  and  other  countries. 
All  the  councils  of  the  world  report  annually  to 
the  council-general,  who  has  his  headquarters 
in  Paris,  France.  Consult  (ManuaP  of  the 
society. 

SOCIETY  OF  TAMMANY,  or  COLUM¬ 
BIAN  ORDER.  See  Tammany  Society. 

SOCINIANS,  so-sin'i-anz.  See  Religious 
Sects. 

SOCINUS,  so-si'nus,  Faustus,  Italian  theo¬ 
logian;  nephew  of  Laelius  Socinus:  b.  Siena, 
1539;  d.  Poland,  1604.  Having  lost  his  parents 
while  still  young  his  education  was  neglected. 
He  was  obliged  to  leave  Siena  from  suspicions 
of  his  entertaining  heretical  notions  in  his  20th 
year,  and  retired  to  Lyons.  On  the  death  of 
his  uncle  he  came  into  possession  of  the  manu¬ 
scripts  of  the  latter,  by  the  study  of  which  he 


found  his  former  opinions  confirmed.  He  be¬ 
gan  to  publish  his  views  at  Florence  (where  he 
lived  12  years  at  the  court  of  the  grand  duke, 
Francesco  de’  Medici)  in  anonymous  writings; 
and  he  afterward  retired  to  Basel  to  avoid  the 
persecutions  of  the  Italian  inquisition.  His 
opinions  were  still  more  fully  developed  during 
a  residence  in  Transylvania,  and  in  Poland  he 
had  numerous  adherents.  The  Anti-Trinitarian 
societies,  although  they  agreed  with  him  in  some 
points  of  doctrine,  yet  differed  so  far  in  others 
that  they  would  not  receive  him  into  their  com¬ 
munion.  He  formed,  however,  some  small  so- 
cities  of  followers  there,  but  suffered  persecu¬ 
tion  in  that  country,  and  the  confiscation  of  his 
property  in  Italy.  His  death  was  hastened  by 
the  brutal  treatment  of  a  fanatical  Cracovian 
mob.  Those  who  followed  the  teachings  of 
Lselius  and  Faustus  were  termed  Socinians, 
and  their  theories  persisted,  finally  culminating 
in  modern  Unitarianism. 

SOCINUS,  Laelius,  Italian  theologian: 
b.  Siena,  1525;  d.  Zurich,  1562.  He  was  des¬ 
tined  for  the  legal  profession,  in  which  his 
father,  Mariano,  and  several  others  of  his  an¬ 
cestors,  had  gained  distinction;  but,  moved  by 
the  religious  discussions  which  then  agitated 
the  greater  part  of  Europe,  he  abandoned  the 
science  of  jurisprudence  for  the  study  of  the 
Scriptures.  In  order  to  prosecute  his  study 
thoroughly  he  mastered  the  Greek,  Hebrew  and 
Arabic  languages.  In  1546  he  was  admitted  a 
member  of  a  secret  society  at  Vicenza,  which 
had  been  formed  for  the  discussion  of  religious 
questions.  They  soon  arrived  at  the  conclusion 
that  the  doctrine  of  the  Trinity  was  untenable, 
and  that  many  of  the  dogmas  of  the  Catholic 
Church  were  repugnant  to  reason,  which  they 
held  to  be  the  only  court  of  appeal  in  matters 
of  religion.  The  nature  of  their  deliberations 
having  become  known  the  society  was  broken 
up,  several  of  its  members  were  arrested  and 
put  to  death,  and  others,  among  whom  was 
Socinus,  left  the  country. 

He  visited  France,  England  and  Holland, 
and  resided  for  some  time  in  Switzerland,  Ger¬ 
many  and  Poland,  where  he  found  many  per¬ 
sons  who  were  in  sympathy  with  his  views.  He 
is  the  author  of  (Dialogus  inter  Calvinum  et 
Vaticanum,*  (De  SacramentisB  (De  Resurrec- 
tione  CorporumB  and  several  unfinished  works, 
which  he  bequeathed  to  his  nephew,  Faustus. 

.SOCIOLOGY.  The  following  exposition 
does  not  attempt  to  mediate  between  the  numer¬ 
ous  claimants  to  the  name  ((Sociology.®  It 
frankly  applies  the  name  to  the  attempts  to 
establish  a  division  of  knowledge  co-ordinate  in 
dignity  with  the  older  social  sciences.  It  indi¬ 
cates  the  actual  growth  and  present  character 
of  sociology,  especially  in  recent  years  in  the 
United  States,  as  the  subject  is  understood  by 
such  a  representative  body  as  The  American 
Sociological  Society.  (Consult  Proceedings, 
Vols.  I-XIII). 

Definition. —  Sociology  is  primarily  one  of 
the  many  techniques  which  make  up  the  equip¬ 
ment  of  social  science  as  a  whole.  In  the  sec¬ 
ond  place,  each  of  these  techniques  is  a  growing 
body  of  knowledge  arranged  and  interpreted  ac¬ 
cording  to  the  respective  special  standards,  and 
each  in  turn  is  a  more  or  less  explicit  body  of 
conclusions  about  the  bearing  of  the  respective 
findings  upon  contemporary  problems  both  of 
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interpretation  and  of  control.  Chief  among 
the  other  techniques  for  scientific  dealing  with 
social  relations  are  psychology,  anthropology, 
ethnology,  comparative  philology,  history, 
political  economy,  political  science  and 
statistics.  The  task  of  social  science  in  gen¬ 
eral,  or  the  co-operation  of  these  techniques, 
is  to  make  human  phenomena  intelligible, 
and  eventually  as  far  as  possible  controllable. 
This  task  involves  determination  of  the  norm 
or  norms  according  to  which  control  should 
be  exercised.  The  sociological  technique  is  that 
variant  among  the  social  science  techniques 
zvhich  proceeds  from  the  perception  that,  after 
allowing  for  their  purely  physical  relations,  all 
human  phenomena  are  functions  not  only  of 
persons,  but  of  persons  whose  personality  on 
the  one  hand  expresses  itself  in  part  through 
the  formation  of  groups,  and  on  the  other  hand 
is  in  part  produced  through  the  influence  of 
groups.  In  brief,  sociology  is  that  technique 
which  approaches  knowledge  of  human  experi¬ 
ence  as  a  whole  through  investigation  of  group- 
aspects  of  the  phenomena. 

In  order  to  understand  the  place  of  sociology 
in  the  whole  apparatus  of  knowledge,  it  is 
necessary  to  become  familiar  with  the  fact  that 
the  growth  of  the  <(social  sciences®  since  1800 
has  been  essentially  the  evolution  of  a  single 
scientific  method,  a  method  which,  while  be¬ 
coming  more  specialized  and  diversified  on  the 
one  hand,  is  becoming  both  more  unified  and 
more  comprehensive  on  the  other.  At  the  same 
time  it  is  assembling  a  more  and  more  coherent 
body  of  knowledge  and  interpretation.  The 
outcome  has  been  not  that  the  different  divisions 
of  social  science  are  more  isolated  from  one 
another  than  in  1800,  but  that  the  best  work  in 
each  is  certain  to  show  effects  of  contact  with 
all.  This  is  not  the  traditional  view.  Until 
recently  the  almost  universal  opinion  among 
social  scientists  was  that  the  19th  century  was 
an  era  of  the  development  of  many  independent 
sciences  of  human  life.  It  is  not  an  excursus 
from  our  subject,  therefore,  but  a  necessary 
introduction  to  the  most  mature  views  of  the 
subject,  to  dwell  at  some  length  upon  our  radi¬ 
cal  proposition. 

History. — The  problem  of  knowledge  in  the 
field  of  social  science  reduces  to  this :  What  is 
the  meaning  of  human  experience,  and  to  what 
extent  have  we  developed  a  technique  which 
may  be  relied  upon  to  ascertain  more  of  that 
meaning?  To  explain  the  origins  of  sociology, 
we  must  answer  the  question,  What  has  social 
science  in  general  done  toward  working  out  a 
reliable  method  of  interpreting  human  experi¬ 
ence?  (Consult  Small,  (The  Meaning  of  Social 
Science*).  If  this  question  were  answered  in 
full  it  would  include  an  account  of  the  evolu¬ 
tion  of  philosophy  and  psychology  since  Locke 
in  England,  since  Descartes  in  France,  since 
Wolff  in  Germany.  We  may  merely  summarize 
to  the  effect  that  modern  philosophy  and  psychol¬ 
ogy  have  found  common  ground  with  all  posi¬ 
tive  science  in  the  commonplace  that  all  con¬ 
vincing  interpretation  of  experience  must  be 
generalization  of  experiences.  To  this  com¬ 
monplace  we  may  add  the  proposition  which  is 
not  equally  trite,  which  experience  is  neverthe¬ 
less  steadily  enforcing,  viz.,  that  valid  social 
science  cannot  be  many;  it  must  be  one. 

Sociology  made  its  appearance  as  an  Ameri¬ 


can  pursuit  in  1883.  For  several  decades  Ameri¬ 
can  sociologists  consecrated  far  more  ingenuity 
and  passion  to  propaganda  of  the  conception 
that  sociology  is,  was  and  ever  shall  be  an  in¬ 
dependent  science,  than  to  search  into  its  actual 
origins,  and  to  analysis  of  its  necessary  inter¬ 
relations.  In  this  the  earlier  sociologists  ex¬ 
hibited  their  intellectual  consanguinity  with 
most  of  their  scholastic  predecessors  and  con¬ 
temporaries.  Like  so  many  other  zealots  for 
the  advancement  of  knowledge,  they  proclaimed 
themselves  the  high  priests  of  an  independent 
cult,  to  which  independent  cult,  however,  as 
they  often  declared  in  the  same  breath,  all 
other  scientific  cults  must  one  day  become 
subordinate.  Even  now  this  earlier  misconcep¬ 
tion  survives  among  social  scientists,  sociologists 
not  excepted.  In  order  therefore  to  indicate 
the  historical  relations  between  so  much  of  our 
technique  as  we  have  thus  far  developed  and 
the  other  techniques  for  investigating  human 
experience,  we  must  present  sociology  as  it 
evolved  with  and  out  of  the  totality  of  19th 
century  social  science. 

Until  now  the  thoughts  of  the  vast  majority 
of  men  about  human  experience,  past  or 
present,  have  been  mostly  nebulous,  mystical, 
irresponsible.  People  in  general,  even  including 
those  who  passed  as  scholars,  have  been  con¬ 
tent  to  accept  versions  of  human  experience 
without  inquiring  closely  into  the  credibility  or 
the  sufficiency  of  the  evidence  in  support  of 
the  versions,  or  into  the  conclusiveness  of  the 
inferences  drawn  from  the  evidence.  On  or 
about  1800  a  movement  began  to  be  manifest 
among  European  scholars  which,  like  most 
movements  that  later  prove  to  be  momentous, 
probably  did  not  at  once  disclose  a  large  frac¬ 
tion  of  its  significance  to  many  of  its  promoters. 
The  date  1800  is  selected  for  symbolic  conveni¬ 
ence.  It  is  at  the  centre  of  events  which  fall 
within  a  zone  occupying  25  years  on  either 
side.  From  the  present  outlook  the  meaning 
of  the  movement  is  more  evident  than  it  could 
have  been  to  the  men  whose  gradual  coming-to- 
consciousness  was  the  making  of  the  movement. 
We  embrace  its  entire  sweep,  in  all  dimensions, 
from  1800  until  now,  in  the  formula:  It  was  a 
drive  toward  objectivity.  For  the  purposes  of 
this  sketch  we  may  define  the  term  ((ob  j  ectivity® 
as  requisition  that  nothing  shall  be  allowed  to 
pass  as  knowledge  until  in  every  conceivable 
respect  it  literally  reflects  reality.  Previous  to 
1800,  except  within  relatively  immediate  ranges 
of  experience,  that  which  passed  as  social 
science,  under  whatever  name,  as  a  rule  pitiably 
failed  to  satisfy  this  standard.  Before  one- 
third  of  the  19th  century  had  passed,  European 
scholars  in  each  of  the  then  conventional  di¬ 
visions  of  social  science  had  betrayed  prophetic 
discontent  with  the  existing  state  of  knowledge 
in  their  fields,  and  with  the  current  methods  of 
search  for  more  knowledge.  They  had  begun 
to  make  out  ways  and  means  of  making  knowl¬ 
edge  within  their  respective  fields  both  more 
ample  and  more  accurate.  In  the  light  of  our 
experience  meanwhile,  we  are  accredited  by  the 
facts  when  we  say  that  this  discontent  and  this 
resolve  presently  amounted  to  a  concerted  drive 
toward  objectivity  in  social  science.  Historians, 
economists,  professors  of  jurisprudence  were 
not  discontented  with  precisely  the  same  things 
in  their  respective  divisions  of  labor,  nor  with 
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precisely  the  same  things  which  were  regretted 
in  one  another’s  fields.  They  did  not  propose 
identical  means  of  removing  the  obstructions 
of  which  they  were  severally  conscious.  We 
may  anticipate  the  most  obvious  conclusions 
which  our  survey  will  impress,  however,  by 
pointing  out  that,  in  effect  if  not  in  professed 
program,  the  detached,  provincial,  unco-or¬ 
dinated,  uncorrelated  scholarship  in  the  social 
science  of  the  year  1800  has  become  the  com¬ 
paratively  organic  scholarship  of  to-day.  By 
organic,  in  this  connection,  we  mean  reciprocally 
reinforcing.  There  were  counter-marches  here 
and  there  during  the  19th  century,  toward  such 
specialism  and  isolation  in  research  as  would 
have  threatened  to  reverse  the  movement 
toward  objectivity.  These  counter-marches 
were  not  simultaneous  in  all  countries  nor  in 
all  sciences ;  and  they  did  not  long  continue 
their  drift  toward  earlier  sterility.  On  the 
contrary,  in  spite  of  all  the  caste,  spirit  among 
scholars,  social  science  in  its  various  divisions 
has  become  more  and  more  interpenetrating. 
Since  1800  there  has  been  on  the  whole  an 
accelerated  process  of  reciprocal  assimilation  of 
ideas  between  all  the  different  departments  of 
knowledge  within  the  range  of  social  science, 
not  to  speak  of  reciprocal  modifications  be¬ 
tween  physical  and  social  science. 

Priority  of  mention,  as  promoters  of  the 
drive  toward  objectivity,  belongs  to  the  his¬ 
torians.  While  consciousness  of  the  past'  as 
having  been,  and  as  having  had  some  sort  of 
meaning  for  the  present,  had  been  a  factor  time 
out  of  mind  in  the  thinking  of  both  learned  and 
unlearned,  that  which  was  accepted  as  history 
previous  to  1800  was  often  more  imaginative 
than  authentic.  Soon  after  1800,  the  work  of 
devising  means  of  discriminating  between  false 
and  true,  between  adequate  and  inadequate 
evidence,  and  so  between  trustworthy  and  un¬ 
trustworthy  reconstructions  of  the  past,  was  in 
full  swing.  The  technique  by  which  the  his¬ 
torians  began  to  discredit  previous  credulity 
soon  became  known  as  ^critical®  methods,  or  as 
((historical  criticism.®  In  his  account  of  a  type 
of  historical  or  quasi-historical  thinking  which 
critical  history  has  been  trying  to  displace, 
Robert  Flint  schedules  certain  conditions,  phys¬ 
ical  as  well  as  mental,  without  which  adequate 
historical  interpretation  is  impossible  ((The 
Philosophy  of  History  in  France  and  Germany, > 
1st  ed.,  1874.  Introduction).  The  conditions 
named  are,  first,  a  certain  actual  world-unity, 
such  as  was  realized  by  the  Roman  Empire; 
second,  a  certain  consciousness  of  spiritual 
unity,  such  as  was  introduced  by  Christianity; 
third,  the  idea  of  progress ;  fourth,  the  idea  of 
freedom.  It  is  somewhat  more  obvious,  on  the 
one  hand  that  modern  sociology  is  inconceivable 
in  the  absence  of  certain  additional  ideas  to 
which  the  early  19th  century  historians  gave 
currency,  and  on  the  other  hand  that  the  failure 
of  these  historians  to  make  the  most  intensive 
use  of  these  ideas  operated  as  a  challenge  to 
certain  thinkers  to  develop  the  suggestions 
until  they  became  tools  of  the  technique  called 
sociology.  Thus  the  conception  of  continuity 
in  human  institutions  (Savigny,  Roman  law 
in  the  Middle  Ages)  ;  the  conception,  of  the 
multiplicity  of  factors  operating  in  historical 
combination  and  sequence  (Eichhorn,  German 
civic  and  legal  history)  ;  the  necessity  of  sub- 
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jecting  alleged  historical  evidence  to  the  sever¬ 
est  scrutiny  (Niebuhr,  early  Roman  history.)  ; 
the  value  of  documentation  as  a  basis  for  his¬ 
torical  opinion  (Ranke,  ecclesiastical  and 
political  archives,  principally  of  the  Ref¬ 
ormation  and  post- Reformation  periods). 
Whether  the  sociologists  have  made  more  or 
less  use,  better  or  worse  use  of  these  ideas  than 
the  historians  did  is  aside  from  the  present 
point.  The  sociologists  took  over  from  the 
historians  these  ideas  and  others  of  more 
particular  types,  and  employed  them  in  distinc¬ 
tive  ways.  As  the  historians  developed  critical 
methods  to  higher  and  higher  degrees  of  pre¬ 
cision,  sociologists  became  aware  that  the  same 
methods,  or  equally  penetrating  methods,  must 
be  used  for  them  by  historians,  or  by  them¬ 
selves,  whenever  the  tasks  which  the  sociologists 
undertook  required  historical  research. 

Turning  to  another  antecedent  of  sociology, 
if  we  trace  political  economy  no  farther  back 
than  the  Physiocrats  in  France,  or  Adam  Smith 
in  England,  it  antedates  these  beginnings  of 
critical  history.  In  effect,  however,  political 
economy  did  not  become  an  appreciable  driving 
force  in  the  thrust  toward  objectivity  until  the 
historians  were  well  in  the  lead.  At  this  point 
we  are  considering  the  development  of  political 
economy  solely  with  reference  to  the  question, 
What  relation  did  political  economy  have  to 
the  differentiation  of  sociology?  .  The  sub¬ 
stantial  fact  in  reply  to  that  question  is  that 
the  economists  were  the  first  type  of  scholars 
to  undertake  the  task  of  carrying  through  a 
completely  objective  analysis  of  what  takes  place 
in  a  selected  human  group,  and  of  finding,  out 
why  it  takes  place.  They  did  not  do  this  in  a 
completely  objectiye  way  from  the  beginning. 
They  tried  to,  nevertheless.  In  making  the 
attempt  they  not  only  from  time  to  time  de¬ 
vised  improvements  in  their  own  methods  of 
closing  in  on  their  aim,  but  they  struck  out 
suggestions  of  inquiry  into  what  occurs  in  other 
kinds  of  groups  than  the  economic.  Both 
directly  and  indirectly  they  cleared  the  way  for 
an  enlargement  of  their  field  of  operations  in 
the  directions  presently  followed  by  the  sociol¬ 
ogists.  Just  as  the  economists  implicitly  raised 
and  tried  to  answer  the  question,  What  are  the 
actual  phenomena  of  cause,  and  effect  within 
the  whole  range  of  economic  groupings?  so  a 
little  later  the  sociologists  began  to  feel  the 
urge  of  the  related  questions,  What  are  the 
actual  phenomena  of  cause  and  effect  through¬ 
out  the  whole  range  of  human  groupings,  in 
other  words  throughout  the  whole  range  of 
human  society? 

In  certain  respects,  as  far  as  it  affects 
sociology,  the  outcome  of  the  British  move 
toward  objectivity  associated  with  the  names 
of  Adam  Smith,  Ricardo  and  Malthus  is 
more  evident  in  the  German  than  in  the  British 
succession.  At  the  close  of  the  18th  century 
German  thinking  about  economic  relations  had 
reached  a  dead  centre.  German  ideas  had  been 
temporarily  stabilized  by  ^cameralism,®  a  pecu¬ 
liar  and  highly  developed  body  of  theory  about 
every  phase  of  action  within  the  state.  (Consult 
Small,  (The  Cameralists*).  This  system  of 
ideas  and  of  practice  had  been  developing 
since  1555.  It  did  not  correspond  in  its  sub¬ 
divisions  with  later  academic  definitions  of  the 
social  sciences.  It  started  not  as  general  theory 
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but  as  formulation  of  administrative  expediency. 
It  set  forth  with  the  frank  purpose  of  subor¬ 
dinating  everything  within  the  control  of  the 
state  to  the  state’s  problem  of  existence.  The 
central  question  to  which  cameralism  elaborated 
answers  was :  The  ruler  being  all-powerful 
over  his  territories  and  his  subjects,  what 
policies,  and  what  details  of  practice  in  pur¬ 
suance  of  the  policies  must  he  adopt,  in  order 
to  make  his  rule  most  secure  at  home,  and  in 
order  to  provide  most  abundant  means  of 
asserting  hintself  against  other  rulers?  It 
would  require  but  little  reflection  to  prepare 
against  surprise  at  what  happened.  Under  the 
circumstances  of  the  time,  this  question  neces¬ 
sarily  led  to  answers  which  amounted  to  pre¬ 
scribed  programs  covering  the  entire  outward 
life  of  the  subjects  of  German  rulers.  It  soon 
became  evident  to  the  advisers  of  those  rulers, 
and  to  the  administrators  of  their  states,  that 
their  problem  involved  not  merely  physical 
factors,  but  that  it  was  a  question  of  training 
the  whole  population  for  all  the  different  sorts 
of  useful  work  of  which  human  beings  are 
capable.  From  generation  to  generation  the 
men  who  developed  cameralistic  theory  and 
practice  saw  more  and  more  clearly  that  if  the 
rulers  of  German  states  were  to  command 
abundant  resources,  they  must  rule  over  re¬ 
sourceful  people.  This  meant  that  the  people 
must  be  trained  physically,  mentally,  morally 
and  technically.  In  the  end,  therefore,  cameral¬ 
istic  theory  covered  everything  in  the  lives  of 
the  citizens,  from  farm  work  to  religious  wor¬ 
ship.  The  machinery  for  administering  this 
theory  grew  more  and  more  complex.  In  detail 
its  organization  differed  in  one  state  from  that 
in  another.  Its  main  purpose  was  everywhere 
the  same,  viz.,  to  make  the  people  as  amenable 
as  possible .  to  all  the  discipline  necessary  to 
insure  maximum  performance  of  all  the  phys¬ 
ical,  mental  and  moral  processes  tributary  to 
the  strength  of  the  ruler. 

It  need  not  be  pointed  out  that  this  program 
involved  dealing,  from  this  special  point  of 
view,  with  every  sort  of  activity  which  has 
since  come  under  the  attention  of  political 
science  and  political  economy  in  their  latest 
forms.  In  so  far  as  cameralism  dealt  With 
economic  questions  in  the  later  sense,  it  treated 
them  as  matters  primarily  of  the  state,  not  of 
individuals.  German  economic  theory,  there¬ 
fore,  was  collectivistic.  in  the  highest  degree. 
Only  incidentally,  and  in  a  wholly  subordinate 
degree,  was  it  individualistic.  It  was  a  theory 
of,  for  and  by  the  government. 

This  cameralistic  system  contained  the  germs 
of  all  subsequent  German  administrative  theory, 
and  suggestions  of  much  that  was  later  devel¬ 
oped  into  fundamental  economic  doctrine.  Its 
centre  of  attention  may  be  said  to  have  occupied 
its  original  prominence  only  to  the  time  of 
Sonnenfels  (1765).  From  that  date  until  the 
third  decade  of  the  19th  century  there  was  an 
interim  of  barrenness  in  German  economic 
thinking.  This  was  in  spite  of  the  fact  that  an 
occasional  book  of  some  merit  was  produced; 
for  example,  Busch,  of  Hamburg,  on  the  cir¬ 
culation  of  money  ( (Geldumlauf  > ). 

The  one  point  of  departure  from  which  it 
is  possible  to  get  a  true  view  of  the  develop¬ 
ment  of  economic  theory  in  Germany  is  that 
the  first  half  century  of  German  political  econ¬ 


omy  was  essentially  not  German  at  all  ;  it  was 
English.  This  period  falls  roughly  within  the 
dates  1820-70.  During  all  this  time  the  German 
economists  were  unconsciously  breaking  with 
all  the  national  precedents  for  their  particular 
kinds  of  work,  and  were  trying  to  do  a  radically 
un-German  thing.  They  were  first  of  all  doing 
their  best,  in  their  own  division  of  labor,  to 
substitute  objectivity  for  fragmentary  knowl¬ 
edge  and  premature  conclusions,  but  they  were 
trying  to  do  it  in  an  English  way.  They  were 
not  merely  trying  to  graft  an  English  branch 
upon  a  German  tree.  They  were  trying  to  make 
English  roots  grow  in  German  soil,  and  bear 
more  abundant  and  useful  fruits  than  native 
stocks.  If  they  had  succeeded,  the  English 
roots  would  have  driven  out  German  roots. 
German  controlling  economic  ideas  would  have 
changed  from  collectivistic  to  individualistic. 

This  fact  goes  far  toward  resolving  the  con¬ 
fusion  of  German  economic  theorizing  between 
1820  and  1870.  During  all  this  time  the  eco¬ 
nomic  group  of  German  thinkers  were  in  dead 
earnest  in  their  drive  after  objectivity,  but  the 
pass-key  to  their  procedure  is  that  the  prevailing 
spirits  among  them  were  all  the  while  trying  to 
naturalize  strange  gods.  For  the  theoretical 
and  practical  state-collectivism  which  reached  its 
culmination  in  the  theory  and  practice  of  Fred¬ 
erick  the  Great  in  Prussia  and  Maria  Theresa 
in  Austria,  they  tried  to  substitute  the  so-called 
theory  of  <(economic  liberalism,®  or  <(economic 
determinism.®  Whichever  of  these  two  variants 
of  an  identical  underlying  conception  was  most 
prominent  in  specific  cases,  it  relegated  the 
state  very  largely  to  a  passive  or  negative 
role,  and  it  made  individual  initiative  para¬ 
mount.  In  short,  the  economic  theorizing  which 
held  the  centre  of  the  stage  in  Germany  between 
1820  and  1870  was  violently  un-German  in  its 
presuppositions.  It  was  that  unfortunate  ex¬ 
cerpt  from  Adam  Smithism  which  passed  by 
way  of  Ricardo  into  circulation  as  the  <(science® 
of  political  economy;  and  in  German  hands  its 
implications  were  worked  out  to  a  degree  of 
refinement  never  surpassed  and  hardly  equalled 
in  England. 

If  space  permitted,  it  would  be  illuminating 
to  cite  particulars  in  which  the  classical  econo¬ 
mists,  both  in  England.  and  in  Germany,  by 
what  amounted  to  a  trial  and  error  process, 
tested  every  conceivable  way  of  accommodat¬ 
ing  facts  to  the  classical  presuppositions.  With 
each  variation  of  the  attempt  they  confirmed 
convictions  which  later  transformed  certain 
men  into  sociologists.  (For  example,  List  and 
the  entire  <(Zollverein®  movement,  about  1840; 
the.  so-called  <(Historical  School,®  Roscher, 
Knies,  about  1850;  Prince-Smith  and  the  <(Man- 
chesterists®  of  the  Volkswirthschaf  tlicher  Kon- 
gress,  about  1860;  the  ®  Austrian  School,®  Carl 
Menger,  Bohm-Bawerk,  about  1870 ;  the  profes¬ 
sorial  socialists,  or  the  Ethical  School,  Schmol- 
ler,  Wagner,  Verein  fur  Socialpolitik,  about 
1870;  the  <( Sociological  School,®  to  be  men¬ 
tioned  later,  about  1880).  As  each  contending 
sub-hypothesis  under  the  leading  assumptions 
failed  to  vindicate  itself  as  the  one  missing 
clue  to  the  mystery  of  economic  relations, 
the  certainty  was  approaching  that  some 
one  would  see  in  these  failures  the  fact  that 
economic  groups  are  not  effects  of  single  causes 
but  of  multiple  causation ;  that  economic 
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groups  do  not  exist  in  a  vacuum;  that  they  are 
affected  by  some  of  the  same  influences  which 
work  in  other  groups,  some  of  which  influences 
are  transmitted  from  other  groups  to  economic 
groups,  and  are  sometimes  more  decisive  for 
economic  groups  than  so-called  economic  fac¬ 
tors  proper.  It  was  a  foregone  conclusion  that 
when  these  observations  were  made  on  the 
basis  of  the  experience  of  economists,  they 
would  stimulate  someone  to  experiment  with  a 
new  apparatus  of  group-analysis.  This  prob¬ 
ability  was  confirmed  in  the  case  of  some  of 
the  sociologists. 

We  may  indicate  this  factor  in  the  evolu¬ 
tion  as  follows:  Judged  by  subsequent  events, 
and  expressed  in  the  most  summary  form,  po¬ 
litical  economy  became  a  forerunner  of  sociol¬ 
ogy  because,  however  defined  and  however 
conducted,  political  economy  devoted  itself 
more  and  more  effectively  to  critical  analysis 
of  that  portion  of  social  phenomena  which 
seemed  to  the  economists  to  fall  within  their 
appropriate  field  of  view.  Regardless  of  the 
question  which  had  to  be  reconsidered  over 
and  over  again,  as  to  the  validity  of  their  ideas 
pbout  their  special  field,  and  regardless  too  of 
the  specific  facts  which  they  collected,  and  of 
the  peculiar  doctrines  which  the  various  theo¬ 
rists  derived  from  the  facts,  by  the  very  refine¬ 
ments  of  analysis  through  which  they  attempted 
to  get  at  all  the  meanings  of  their  phenomena 
the  economists  set  a  pace,  and  furnished  sug¬ 
gestions  for  imitation,  which  could  not  have 
remained  without  influence  upon  other  men 
who  were  interested  in  other  species  of  group 
phenomena.  Simply  because  the  type  of  human 
group  which  forms  ((the  market,®  whether  in 
the  most  generalized  or  in  the  most  localized 
sense,  is  only  one  of  myriads  of  types  of  human 
groupings,  it  was  only  a  question  of  time  when 
there  would  be  imitators  of  the  economists  who 
would  devise  ways  of  applying  equally  search¬ 
ing  analysis  to  many  types  of  human  activities 
not  primarily  and  immediately, .  at  all  events 
not  exclusively  and  finally  activities  of  the 
market.  This  then  is  the  main  aspect  in  which 
the  evolution  of  economic  .thinking  since  1800 
concerns  sociology.  In  a  word,  it  seems  to 
have  been  necessary  that  a  type  of  thinkers 
should  have  been  developed  who  had  become 
keen  for  analysis  of  the  operations  of  the  mar¬ 
ket;  and  as  we  shall  observe  in  the  next  para¬ 
graph,  another  type  keen  for  analysis  of  men’s 
actions  under  the  political  and  legal  aspects, 
before  a  type  of  scholars  could  develop  with 
ability  to  perceive  that  men  are  not  fully  ana¬ 
lyzed  when  they  have  been  thought  of  only 
under  the  economic,  the  political  and  the  legal 
aspects.  In  fact,  the  sociologists  were  recruited 
very  generally  from  either  the.  historical,  the 
economic  or  the  political  faculties.  Our  main 
thesis  at  this  particular  stage  of  the  exposition 
is  that  the  economists  prepared  the  way  for  the 
sociologists,  and  partly  assured  their  coming, 
by  working  out  an  apparatus  for  objective  ex¬ 
hibit  of  economic  processes  as  they  really  are. 
In  so  far  as  the  sociologists  derived  immedi¬ 
ately  from  the  economists,  it  was  by  cherishing 
the  spirit  of  group-analysis,  and  by  turning 
this  animus  to  application  upon  other  than  eco¬ 
nomic  groups. 

Even  before  the  middle  of  the  18th  century, 
there  were  among  the  cameralists  writers  who 
seem  to  have  been  almost  within  sight  of  the 


beginnings  of  sociology  in  the  present  sense. 
Examples  are  Gerhard,  1713,  and  Zincke,  1742. 
(Consult  Small,  (The  Cameralists,*  pp.  175  and 
249).  The  most  effective  prospecting  for  a 
future  sociology  however  was  done  in  Ger¬ 
many,  at  about  the  middle  of  the  19th  century, 
by  a  series  of  political  scientists.  These  men 
seem  to  have  had  very  little  to  do  with  one 
another,  and  we  do  not  know  whether  they 
were  actuated  by  impulses  received  from  a 
common  .  source.  Several  of  them,  at  all 
events,  hit  upon  a  similar  if  not  an  identical 
problem,  and  it  was  in  substance  the  same 
problem  with  which  the  men  in  Germany,  Eng¬ 
land  and  the  United  States  who  called  them¬ 
selves  sociologists  began  their  work  20  or 
more  years  later.  Von  Mohl,  one  of  the  most 
notable  of  these  pre-sociologists,  reviews  the 
movement  and  furnishes  a  bibliography  of  it  as 
it  had  developed  up  to  1855.  ((Geschichte  und 
Literatur  der  Staatswissenchaften,)  Vol.  I, 
pp.  69-110).  Von  Mohl  is  himself  typical  of 
this  movement  at  its  best,  and  we  may  use  him 
as  the  most  available  index  of  its  character. 
The  very  title  of  his  first  chapter  affects  an 
American  sociologist  as  a  generation  ahead  of 
its  time.  It  reads:  <(The  Sciences  of  the  State 
and  the  Sciences  of  Society®  (<(Die  Staats- 
wissenschaften  und  die  Gesellschaftswissen- 
schaften®) .  The  contents  of  the  chapter  con¬ 
firm  the  impression  of  modernness.  It  turns 
out  that  the  author  was  in  the  bonds  of  that 
mystical  conception  of  the  state  from  which  the 
Germans  are  not  yet  delivered,  and  he  placed 
in  antithesis  with  the  state  an  equally  mystical 
concept  ((society® ;  yet  his  challenge  to  analyze 
the  concepts  <(state®  and  <(society®  might  very 
well  be  celebrated  as  one  of  the  beginnings  of 
sociology.  He  proceeds  after  this  fashion : 
((Only  recently  have  we  come  to  the  clear  con¬ 
ception  that  the  community  life  of  men  is  by 
no  means  exhausted  by  life  in  the  state,  but 
that  between  the  sphere  of  the  individual  per¬ 
sonality  and  of  the  organized  unity  of  popular 
life  there  is  a  collection  of  intermediate,  life 
phenomena  which  also  have  community  objects 
as  their  purpose,  which  do  not  have  their  origin 
from  the  state  or  through  it,  although  they  are 
in  existence  in  it,  and  that  these  are  of  the 
highest  significance  for  weal  and  woe.  These 
two  areas  of  thoughts  and  theories,  which  for 
more  than  two  thousand  years  have  seemed  to 
be  similar,  or  at  most  have  been  regarded  as 
part  and  whole,  have  at  length  proved  them¬ 
selves  to  be  essentially  different,  and  must  also 
be  treated  separately,  so  that  in  the  future  they 
will  exist  side  by  side,  as  distinguished  but 
coequal  divisions  of  human  knowledge.  .  .  . 

The  science  of  society  must  now  be  founded 
and  developed.  In  particular  its  limits  with 
respect  to  the  .  science  of  the  state  must  be  de¬ 
termined.  This  .  .  .  not  merely  for  soci¬ 

ety,  but  almost  as  much  also  for  the  state  and 
the  theory  of  the  state.  ....  Of  independ¬ 
ent  works  about  society  there  is  not.  a  word  in 
the  older  schools  of  philosophic  writing  down 
to  the  time  of  Kant.  In  this  entire  literature 
there  is  not  a  single  work  which  has  attempted 
to  grasp  in  their  essential  nature  the  life  cir¬ 
cles  outside  of  the  purpose  and  organism  of 
the  state,  and  to  think  of  them  as  a  whole.® 
Thereupon  von  Mohl  names  numerous  books 
and  monographs  which  began  to  appear  after 
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1797  in  Germany,  and  beginning  with  Montes¬ 
quieu  in  France,  which  betrayed  a  certain  dis¬ 
appointing  appearance  of  having  seen  the  need 
of  a  <(science  of  society®  in  distinction  from  a 
science  of  the  state.  After  noticing  the  type 
of  writers  on  society  whom  he  calls  <(essentially 
not  .  social  philosophers  but  social  partisans® 
(Saint-Simon,  Fourier,  Robert  Owen),  and 
after  referring  to  numerous  political  theorists 
who  had  been  approaching  the  real  problem  as 
he  saw  it,  of  whom  the  most  notable  was 
Ahrens  ((Cour  de  droit  naturel,®  1837,  and 
the  maturer  rendering  of  his  peculiar  idea  in 
(Die  organische  Staatslehre,*  1850),  von  Mohl 
at  some  length  outlines  his  own  conception  of 
the  needed  <(science  of  society.®  This  scheme 
is  impossible,  and  need  not  be  noticed  further, 
except  by  way  of  repetition  that  it  was  an 
honest  groping  after  the  sociological  problem 
which  later  emerged.  Because  of  the  attention 
which  Americans  have  given  to  Treitschke  as 
a  prophet  of  German  world-power,  more  than 
one  kind  of  interest  attaches  to  the  fact  that 
Treitschke’s  entrance  upon  his  academic  career 
was  marked  by  his  publication  in  1859  of  a 
monograph  in  which  he  claimed  to  have  given 
its  reductio  ad  absurdum  to  von  Mohl’s  argu¬ 
ment  for  a  new  science  of  society  ((Gesell- 
schaftswissenschaft,  ein  kritischer  VersuclV)- 
Treitschke  discusses  particularly  the  proposals 
of  Ahrens  and  von  Mohl.  He  asks  whether 
it  is  really  necessary,  as  such  men  contend, 
either  completely  to  reconstruct  political  sci¬ 
ence  or  to  create  a  new  doctrine  that  shall 
totally  displace  it.  He  reaches  his  reply  by  in¬ 
specting  in  turn  the  groups  which  von  Mohl 
had  used  as  illustrations,  and  as  to  each  of 
them  he  reaches  virtually  the  opposite  conclu¬ 
sion  to  that  of  von  Mohl,  viz.,  Treatment  of 
this  group  belongs  in  political  science,  and  can 
be  adequately  provided  by  political  science. 
With  the  exception,  however,  of  tribal  and 
ethnic  groups,  certain  economic  Strata  (((Nahr- 
Wehr-und-Lehr  Stand®),  the  educated  and  the 
uneducated,  religious  communities,  ^voluntary 
associations  of  all  sorts,®  and  the  family,  the 
groups  which  he  considers  are  so  obviously 
political  that  with  reference  to  them  the  con¬ 
clusion  is  not  surprising.  It  was  easy  to  show 
that  each  of  the  groups  not  primarily  political 
has  numerous  and  vital  relations  to  the  state. 
Nor  was  it  difficult  to  make  it  appear  to  friends 
of  an  established  cult  who  did  not  want  a  rival, 
that  a  rival  would  be  superfluous.  It  was 
plausible  that  all  the  relations  of  these  groups 
to  the  state  could  be  treated  best  by  the  estab¬ 
lished  <(science  of  the  state®  and  that  facts 
about  these  groups  which  did  not  interest  ((the 
science  of  the  state®  were  not  worth  scientific 
notice.  There  is  a  tone  of  assurance,  therefore, 
in  Treitschke’s  manner  throughout  the  mono¬ 
graph  which  indicates  his  belief  that  he  was 
forever  laying  the  bogy  of  a  <(science  of  society.® 
In  fact,  however,  in  order  to  reach  his  negative 
conclusion  he  had  advertised  the  existence  of 
groups  which  he  named  and  others  which  he 
did  not  name.  He  had  featured  facts  about 
these  groups  which  could  not  be  exhausted  by 
political  theory.  We  cannot  prove  that 
Treitschke’s*  influence  actually  stimulated  any¬ 
one  to  follow  up  the  study  of  human  groups. 
It  is  certain  that  he  did  not  prevent  such  study, 


and  he  unconsciously  contributed  to  demonstra¬ 
tion  that  it  was  needed. 

While  it  is  impossible,  in  the  present  state 
of  our  knowledge,  to  make  out  precisely  how 
the  circuit  was  at  last  closed  between  all  these 
stimuli  and  the  minds  of  the  men  who  actu¬ 
ally  won  a  place  in  social  science  for  a  new 
method  of  investigation,  it  is  easy  to  make  out 
the  period  after  which  the  sociological  conti¬ 
nuity  was  unbroken.  It  has  been  almost  undis¬ 
puted  tradition  among  the  sociologists  that 
August  Comte,  who  is  supposed  to  have  coined 
the  word,  is  also  the  <(founder®  of  sociology 
((Cours  de  Philosophic  Positive,  >  ed.  of  1869, 
Vol.  IV,  pp.  185,  263  and  412.  1st  ed.  published 
1839).  Herbert  Spencer  began  to  be  acquainted 
with  Comte’s  philosophy  in  1853-54,  but  he 
asserted  that  his  only  indebtedness  to  Comte, 
was  ((the  indebtedness  of  antagonism®  (( Auto¬ 
biography, >  Vol.  I,  p.  517).  (Preussische  Jahr- 
biicher)  (Vol.  IV,  1859,  p.  279),  contains  a  very 
intelligent  digest  of  the  Comtean  system,  with 
the  editorial  note:  <(Our  readers  will  be  glad 
to  be  informed  about  a  thinker  who  has  hith¬ 
erto  been  very  little  known  in  Germany.®  This 
note  is  confirmed  by  the  fact  that  in  the  sec¬ 
tion  in  which  he  discusses  the  lack  of  analysis 
of  society  in  French  literature,  von  Mohl  men¬ 
tions  Montesquieu  and  Rousseau,  but  does  not 
name  Comte  ( <Geschichte  und  Literatur  der 
Staatswissenschaften*  I,  76,  1855).  It  would 
be  profitless  to  discuss  the  question  whether 
Spencer  in  England  or  Schaffle  in  Germany 
would  have  been  as  successful  as  each  was  in 
launching  a  new  method  if  Comte  had  never 
written.  It  is  at  all  events  beyond  dispute  that 
the  publication  of  Spencer’s  plea,  (Study  of 
Sociology,  >  beginning  in  1872,  and  the  matur¬ 
ing  of  his  Principles  of  Sociology,*  between 
the  years  1874  and  1885,  mark  the  permanent 
arrival  of  sociology  in  England  and  the  United 
States.  Schaffle’s  work  in  four  volumes,  (Bau 
und  Leben  des  socialen  Korpers*  (first  vol., 
1875,  remaining  three  vols.,  1878,  2d  ed.  2  vols., 
1896)  bears  a  similar  relation  to  sociology  in 
Germany.  We  had  reference  above  to  Schaffle 
and  his  followers  when  we  referred  to  (<the  so¬ 
ciological  school®  of  German  economists.  In 
his  textbook  on  political  economy,  published 
in  1861,  Schaffle  had  begun  to  exert  a 
modifying  influence,  from  the  standpoint 
which  he  afterward  located  more  pre¬ 
cisely,  upon  prevailing  economic  theory.  The 
second  edition  of  this  book  (1867)  and 
the  third  (1873)  bore  the  title,  (The  Societary 
System  of  Human  Economy)  ((Das  gesell- 
schaftliche  System .  der  menschlichen  Wirth- 
schaft*).  In  the  light  of  later  developments 
it  reads  like  the  author’s,  involuntary  warning 
of  his  approaching  secession. 

This  historical  survey  would  be  misleading 
if  it  left  the  impression  that  the  impulses  which 
converged  at  the  points  just  indicated,  and 
which,  as  we  shall  see,  spread  from  these  points 
as  rapidly  expanding  programs,  were  driven 
exclusively  by  the  scientific  interest.  It  may  be 
that  sentimental  philanthropic  impulses  did 
more  than  the  strictly  scientific  temper  to  bring 
sociology  into  existence.  Here  are  to  be  cited 
men,  first,  of  the  Rousseau-Diderot  succession, 
then  of  the  type  of  St.  Simon  (1760-1825)  and 
Fourier  (1772-1837),  in  France;  such  theorists 
as  the  Utilitarians,  from  Bentham  to  John 
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Smart  Mill,  then  such  as  Robert  Owen, 
Ruskin,  Maurice,  Kingsley  and  Robertson  in 
England;  the  socialists  of  all  countries,  the 
advocates  of  <(social  policy®  (Verein  fiir  Social- 
politik)  in  Germany;  a  group  of  earnest  so- 
called  <(social  scientists®  and  especially  certain 
types  of  philanthropists  in  the  United  States, 
who  industriously  advocated  ((the  improvement 
of  social  conditions.®  Presently  the  activities 
of  this  latter  type  of  people  became  conclusive 
proof  to  other  types  of  people  that  there  was 
sore  need  of  more  searching  study  into  social 
conditions.  This  conviction  enlisted  its  quota 
for  sociological  research  in  the  scientific  sense. 
(Consult  Small,  ( General  Sociology, y  pp.  36  sq., 
and  Small,  (Fifty  Years  of  Sociology  in  the 
United  States, }  American  Journal  of  Sociology , 
Vol.  XXI,  pp.  721-364).  For  striking  evidence 
of  the  way  in  which  these  philanthropists 
affected  one  of  the  men  who  later  had  a  con¬ 
spicuous  part  in  developing  general  sociology 
consult  Sumner,  (What  Social  Classes  Owe  to 
Each  Other*  (1883). 

Description.—  Since  we  have  seen  how 
sociology  got  a  name  and  a  place,  the  question 
remains,  What  sort  of  a  thing  is  this  that  is 
so  named  and  placed?  The  only  valid  answer 
is  still  essentially  historical.  From  the  time 
of  Spencer  and  Schaffle  sociology  has  been 
more  a  steadily  developing  mode  of  thinking 
than  an  entity  conforming  to  a  statical  de¬ 
scription.  This  is  almost  equally  true  of  the 
more  strictly  generalizing  type  of  sociology 
characterized  in  our  original  formula,  and  of 
the  numerous  techniques  for  concrete  applica¬ 
tion  of  scientific  knowledge  which  also  use  the 
name  sociology.  Confining  ourselves  now 
to  the  former,  the.  early  sociologists  felt  a  woe- 
is-me  if  they  did  not  succeed  in  getting  a 
vision  of  human  society  as  a  whole.  Instead 
of  feeling  satisfaction  with  the  conventions  of 
social  science,  they  were  impressed  with  the 
futility  of  everything  that  had  been  accepted 
so  far  as  scientific  exposition  of  human  ex¬ 
perience.  Comte’s  dictum  that  the  root  of  evil 
in  the  European  world  was  the  <(anarchy  of 
fundamental  ideas,®  might  have  been  chosen 
as  their  slogan.  They  were  convinced  that  the 
only  way  of  removing  the  confusion  in  men’s 
minds  about  social  relations  must  be  achieve¬ 
ment  of  a  controlling  conception  of  human 
society  in  its  entirety.  Without  apparent  hesita¬ 
tion  about  the  chances  of  convincing  the  world, 
they  gave  themselves  to  the  task  of  framing  a 
conception  that  would  be  justified  by  the  facts. 
With  differences  of  detail  they  believed  that 
human  society  the  world  over,  past,  present 
and  future,  makes  up  some  sort  of  a  unity. 
They  believed  that  parts  of  this  whole,  or  in¬ 
cidents  within  the  operations  of  this  whole,  are 
to  be  understood  only  as  they  are  assigned  to 
their  actual  places  and  connections  subordinate 
to  the  whole.  All  the  variations  which  have  be¬ 
come  parts  of  the  main  tendency  of  sociological 
theory  since  1875  have  started  from  some  form 
of  this  presumption.  At  the  time  when  this 
tendency  entered  upon  its  permanent  course 
the  most  potent  reconstructive  factor  in  all 
science  was  Darwinian  biology.  It  would  have 
been  wonderful  if  the  attempts  to  visualize 
society  in  all  its  dimensions  had  not  come 
under  this  virile  influence.  In  fact,  they  were 
not  only  influenced  but  they  were  over¬ 


influenced.  Until  well  into  the  20th  century 
the  strength  of  the  sociologists  was  very  largely 
applied,  first,  to  debate  with  one  another  and 
with  social  scientists  of  the  older  types  about 
classification  of  the  sciences,  and  about  claims 
between  these  older  possessors  and  the  socio¬ 
logical  intruders  to  equities  in  scientific  terri¬ 
tory;  second,  to  elaboration,  attack  upon 
and  defense  of  schemes  to  exhibit  the  whole¬ 
ness  and  the  operations  of  human  society  as  an 
organism,  analogous  with  biological  organisms. 

A  curious  case  under  the  first  head  is  a 
monograph  of  80  pages  published  in  1903  as  a 
part  of  the  Twentieth  Annual  Report  of  the 
Bureau  of  American  Ethnology.  When  the 
monograph  was  written  its  author,  J.  W. 
Powell,  was.  director  of  the  bureau.  The  title 
reads:  Sociology,  or  The  Science  of  Institu¬ 
tions^  Major  Powell  says  (p.  lx)  :  (<I  classify 
the  sciences  of  sociology  as  statistics,  eco¬ 
nomics,  civics,  histories  and  ethics,  .  .  .  my 

purpose  being  classification  only,  .  .  .  pleas¬ 
ure,  welfare,  justice,  expression  and  opinion 
are  concomitant;  one  cannot  exist  without  the 
other,  hence  there  can  be  no  sociology  without 
esthetology,  technology,  philology  and  so- 
phiology .® 

Under  the  second  heacf,  the  schemes  of 
Spencer  and  Schaffle  were  essentially  similar. 
They  were  structures  purporting  to  comprehend 
all  societary  relationships  as  analogues  of  the 
structure  and  functions  of  physical  organisms. 
On  the  whole,  all  of  the  men  who  approached 
the  problem  in  the  same  way  (Lilienfeld,  Fouil- 
lee,  Isolet,  Worms,  etc.)  merely  proposed  shad¬ 
ings  of  detail  in  the  conception.  Although 
American  sociologists  as  a  rule  have  regarded 
the  conception  as  more  useful  pedagogically 
than  scientifically,  and  although  use  of  bio¬ 
logical  analogies  in  either  sense  has  rapidly 
lost  favor,  progress  of  sociology  toward  aca¬ 
demic  recognition,  both  in  Europe  and  the 
United  States,  has  been  seriously  embarrassed 
by  the  widely  prevalent  impression,  among 
other  misconceptions,  that  sociology  is  merely  a 
name  for  amateurish  dallying  with  remote  and 
imperfect  likenesses  between  physiological  and 
social  relations.  While  the  sociological  division 
in  the  drive  toward  objectivity  in  social  science 
was  in  danger  of.  exhausting  itself  in  attempts 
to  resolve  human  experience  into  symbolic  or 
literal  biology,  a  powerful  corrective  was  in¬ 
troduced  into  American  thinking  by  the  publica¬ 
tion  of  Lester  F.  Ward’s  ( Dynamic  Sociology* 
(1883;  2d  ed.,  1897,  identical  with  the  first, 
except  that  a  new  introduction  reviews  the 
progress  of  sociology  to  date.  Ward’s  ((mental 
autobiography,®  ( Glimpses  of  the  Cosmos,* 
Vol.  Ill,  pp.  146  sq.,  contains  an  illuminating 
account  of  the  incubation  of  the  book,  from 
1869,  especially  of  its  relations  to  Comte  and 
Spencer).  For  nearly  a  decade  the  work 
seemed  to  have  been  still-born.  Then  scattered 
signs  began  to  appear  that  it  was  making  its 
way.  Ward  was  by  profession  a  botanist.  He 
was  an  unhesitating  evolutionist.  Combined 
with  the  novelty  of  much  in  the  book,  these 
two  facts  gave  it  significance.  Herbert 
Spencer’s  rendering  of  evolution,  especially  as 
he  was  understood  to  carry  it  out  in  his  sys¬ 
tem  of  sociology  and  in  his  laissez  faire  dogmas 
in  politics  and  economics,  went  far  toward  es¬ 
tablishing  the  belief  that  evolutionism  and  me- 
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chanical  fatalism  are  identical.  Ward  was  the 
first  physical  scientist  to  get  a  hearing  for  the 
contradictory  doctrine  that  evolution  ascended 
one  step  in  the  scale  with  the  differentiation  of 
mind :  and  that  it  foreshadows  the  ultimate 
control  of  physical  forces  by  psychic  forces. 
Although  the  further  significance  of  the  book 
was  not  recognized  at  once,  it  virtually  called 
for  the  transformation  of  sociology  into 
social  psychology.  While  Ward’s  psychological 
method  was  impossible,  he  heartened  Ameri¬ 
can  sociologists  to  assume  at  once  an  affirmative 
answer  to  the  question  which  has  not  ceased 
to  embarrass  British  sociology,  as  to  whether 
evolution  would  permit  any  reckoning  upon 
mental  influences  at  all.  In  fact,  with  all  their 
differences  of  detail,  from  the  time  that  a  few 
Americans  began  to  call  themselves  sociologists 
they  were  practically  of  one  accord  in  the  belief 
that  the  distinctive  and  decisive  trait  in  human 
society  is  that  it  is  somehow  or  other  a  play 
of  mental  factors.  At  the  same  time  Ward  was 
a  conspicuous  illustration  of  a  crudity,  not  vet 
entirely  outgrown  by  sociologists,  which  was 
common  to  all  the  earlier  social  scientists  of  the 
generalizing  types.  Each  of  them  more  or 
less  consciously  cherished  an  ideal  of  a  com¬ 
plete  system  of  social  science,  in  most  cases  to 
be  called  by  the  name  of  the  respective 
dreamer’s  division  of  social  science.  This 
version  projected  a  structure  of  knowledge  in 
which  there  would  be  a  place  for  everything  of 
importance  in  human  affairs,  and  in  which  every¬ 
thing  of  importance  would  have  been  fitted  into 
its  place ;  a  scheme  of  mental  architecture  which 
should  faithfully  reflect  the  totality  of  human 
experience.  Each  of  the  philosophies  of  his¬ 
tory,  Comte’s  <(positive  philosophy,®  Spencer’s 
(<synthetic  philosophy,®  and  John  Fiske’s  <(cos- 
mjc  philosophy®  illustrates  the  general  pro¬ 
clivity.  Ward’s  system  was  primarily  a  cosmic 
philosophy,  and  his  sociology  was  a  more  par¬ 
ticular  account  of  mundane  processes  within 
this  entire  planetary  order.  The  best  con¬ 
spectus  available  of  American,  and  to  a  certain 
extent  of  European  sociological  opinion  while 
this  type  of  thinking  had  not  yet  surrendered 
to  influences  which  were  already  potent  within 
it,  is  afforded  by  a  series  of  papers  read  at  the 
Saint  Louis  Congress  of  Arts  and  Sciences  in 
1904.  Consult  Proceedings,  Vol.  V,  pp.  787- 
888;  Giddings,  (Concepts  and  Methods  of  So- 
ciology)  ;  Vincent,  (The  Development  of  Soci- 
ology) ;  Ratzenhofer,  (The  Problems  of  Sociol¬ 
ogy’  ;  Tonnies,  (The  Present  Problems  of 
Social  Structure’ ;  Ward,  (Evolution  of  Social 
Structure’ ;  Thomas,  (The  Province  of  Social 
Psychology’ ;  Ross,  (The  Present  Problems  of 
Social  Psychology.’  Practical  aspects  of  so¬ 
cial  theory  at  the  same  period  are  set  forth  in 
Vol.  VII  of  the  Proceedings. 

We  have  implied  that  the  Saint  Louis  Con¬ 
gress  marked  a  stage  in  the  development  of 
sociology.  The  chief  variant  which  rapidly 
gained  influence  in  sociological  ways  of  think¬ 
ing  after  that  point,  may  be  characterized  in 
general  as  a  tendency  to  diminish  attention  to 
structural  aspects  of  social  relations  and  to 
increase  attention  to  functional  phenomena.  The 
predominance  of  statical  views  in  sociology 
had  always  retarded  development  of  dynamic 
conceptions  which  were  implicit  in  the  more 
obvious  interpretation.  In  the  nature  of  things 


this  shifting  of  emphasis  was  inevitable  from 
the  moment  that  mental  factors  in  social  func¬ 
tioning  began  to  receive  attention.  A  social 
psychology  was  in  process  of  differentiation 
long  before  it  was  recognized  as  a  distinct  di¬ 
vision  of  labor.  The  men  whose  present  treat¬ 
ment  of  social  psychology  bears  least  resem¬ 
blance  to  Ward’s  will  scarcely  fail  to  recognize 
him  as  the  first  important  American  adventurer 
into  this  type  of  inquiry.  The  first  American 
book  which  bore  upon  its  title  page  the  phrase 
<(social  psychology”  was  written  by  a  psychol¬ 
ogist  (J.  Mark  Baldwin,  ( Social  and  Ethical 
Interpretations,’  1897).  Not  a  few  books 
which  at  the  time  of  publication  were  appraised, 
both  by  author  and  public,  chiefly  with  refer¬ 
ence  to  some  other  element  in  their  contents, 
now  appear  to  have  done  their  best  service  in 
stimulating  consciousness  that  there  can  be  no 
solution  of  social  problems  without  resolving 
the  mysteries  of  transmission  of  mental  influ¬ 
ence.  When  Simon  N.  Patten  published  his 
(Theory  of  Social  Forces’  in  1896,  he  classed 
himself  as  an  economist.  He  was  in  fact  dis¬ 
covering  himself  and  disclosing  himself  as  a 
daring  pioneer  in  social  psychology.  Giddings’ 
Principles  of  Sociology’  (1896)  was  accepted 
chiefly  as  a  proposal  in  social  architecture.  The 
extraordinary  attention  which  it  has  received 
all  over  the  world  is  due  fundamentally  to  the 
fact  that  it  presented  psychological  aspects  of 
the  problem  of  society  with  unusually  challeng¬ 
ing  force.  (For  digest  of  Giddings’  doctrines, 
and  references  to  his  other  works,  consult 
Northcott,  (The  Sociological  Theories  of 
Franklin  H.  Giddings,’  American  Journal 
of  Sociology,  Vol.  XXIV,  p.  1,  1918).  Thomas’ 
brief  monograph,  (The  Scope  and  Method  of 
Folk  Psychology’  ( American  Journal  of  Soci¬ 
ology,  Vol.  I,  p.  434,  1896),  may  be  regarded 
as  a  prospectus  of  a  division  of  labor,  previ¬ 
ously  organized  in  Europe,  which  has*  had  a 
large  share  in  reshaping  the  primal  conceptions 
and  the  methods  of  sociology.  Notable  in  this 
connection  are  Sumner,  folkways’  (1907)  ; 
Thomas,  Pace  Psychology:  Standpoint  and 
Questionnaire,  with  Peculiar  Reference  to  the 
Immigrant  and  the  Negro’  ( American  Journal 
of  Sociology,  Vol.  XVII,  p.  725,  1912)  ;  and 
Thomas,  ( Source  Book  for  Social  Origins’ 
(1909). 

Meanwhile  a  tool  had  been  tacitly  adopted 
into  our  sociological  technique  which  more  than 
any  single  instrument  has  tended  to  stabilize 
our  procedure.  It  was  the  use  of  the  concept 
denoted  by  the  term  <(interest,”  or  some  equiva¬ 
lent,  as  the  leading  clue  to  the  activities  of 
socii  composing  groups,  or  of  groups  con¬ 
sidered  as  correlations  of  socii.  The  term 
^valuation”  has  certain  advantages  over  the 
term  <(interest®  as  an  expression  of  the  idea. 
The  essential  thing  is  that  the  motivation  of 
activities  in  human  groups  is  traced  to  prefer¬ 
ences  in  the  minds  of  people,  and  that  qualita¬ 
tive  and  quantitative  analysis  of  these  <(inter- 
ests,”  <(  valuations,”  ^preferences,”  with  de¬ 
termination  of  their  proportions  in  the  partic¬ 
ular  combination  in  question,  has  become  the 
crucial  operation  in  social  interpretation.  This 
method  has  been  implicit  at  least  as  a  partial  re¬ 
course  in  all  attempts  to  explain  human  nature. 
It  had  become  more  or  less  systematic  in  the 
program  of  many  sociologists  before  it  was 
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published  in  the  form  of  an  elaborated  method. 
The  author  who  most  appropriately  marks  this 
stage  in  the  development  of  sociology  is  Gus¬ 
tav  Ratzenhofer,  at  the  time  of  the  completion 
of  his  work  an  officer  on  the  retired  list  of  the 
Austrian  army,  with  the  rank  of  Feld-Marschall- 
Lieutenant.  Ratzenhofer’s  life  from  early 
years  was  that  of  a  soldier.  As  he  rose  in 
rank  his  outlook  became  more  and  more  politi¬ 
cal.  He  was  obliged  to  study  the  conditions, 
first  and  foremost  within  the  empire,  then  in 
countries  in  political  relations  with  the  empire, 
which  served  as  reasons  for  the  existence  of 
Austrian  armies.  As  this  experience  matured, 
it  crystallized  into  an  ethic,  a  sociology,  and  a 
political  philosophy  with  a  strong  set  toward 
political  science.  Ratzenhofer’s  chief  contribu¬ 
tion  to  sociology  is  to  be  found  not  in  his  later 
books,  in  which  he  formulated  his  more  general 
theory  of  ethics  and  sociology,  but  in  the  work 
which  is  most  nearly  related  to  political  science, 
(Wesen  und  Zweck  der  Politik.  Als  Theil  der 
Sociologie  und  Grundlage  der  Staatswissen- 
schaften,>  (3  vols.,  1893).  The  author’s  most 
important  additions  to  the  method  exemplified 
in  this  work  were  in  the  single  volume  entitled, 
(Die  Sociologische  Erkenntnis.  Positive  Philos¬ 
ophic  des  socialen  Lebens*  (1898).  Ratzen¬ 
hofer’s  method,  so  far  as  contained  in  these  two 
works,  may  be  described  as  a  psychological  sur¬ 
vey  chiefly  generalized  from,  or  illustrated  by 
groups  visible  in  and  around  the  Austrian  Em¬ 
pire.  The  outstanding  peculiarity  of  the  two 
works,  considered  as  a  single  essay  in  sociolog¬ 
ical  methodology,  is  the  relatively  large  propor¬ 
tion  of  concrete  material  cited  in  support  of 
the  more  generalized  conclusions.  That  Rat¬ 
zenhofer  has  had  so  little  influence  on  the  Con¬ 
tinent  can  be  explained  only  by  the  traditional 
attitude  of  European  scholars  toward  men  not 
of  their  gild.  The  most  complete  account  of 
his  method  available  in  English  is  a  digest, 
with  annotations,  in  Small,  ( General  Sociology,* 
pp.  183-396.  The  tables,  ((Typical  Interests 
Within  States,®  on  page  252,  and  ((Contempo- 
rary  Conflicting  Interests  in  Austria,®  page  393, 
present  at  a  glance  the  scheme  of  the  inquiry. 

It  is  not  improbable  that  greater  changes 
may  occur  in  the  next  decade  in  the  character 
of  sociology  than  in  any  previous  decade.  At 
the  present  moment  it  manifests  six  leading 
tendencies.  The  first  of  these  appears  as 
“Methodology®;  criticism  of  points  of  view, 
working  presumptions,  attitudes  toward,  other 
divisions  of  labor  and  details  of  operative 
programs.  Of  this  tendency  the  present  paper 
may  serve  less  as  an  example  than  as  an  index. 
Second,  the  various  forms  of  ((group  psychol¬ 
ogy.®  Of  these  we  may  distinguish  (a)  the 
line  of  development  from  McDougall,  (An 
Introduction  to  Social  Psychology*  (1909),  to 
Ellwood’s  volume  with  the  same  title  (1917)  ; 
(b)  the  variety  represented  by  Cooley,  ( Human 
Nature  and  the  Social  Order*  (1902),  and 
( Social  Organization >  (1909).  Most  prolific  at 
the  present  moment  is  (c)  that  variety  which 
generalizes  types  of  group  reaction  in  selected 
situations  from  large  numbers  of  historical  and 
contemporary  instances.  Examples  are  Ross, 
( Social  Control*  (1901),  the  same  author’s  series 
of  papers  in  American  Journal  of  Sociology, 
beginning  Vol.  XXI,  p.  433,  published  in 
book  form  under  the  title  <The  Principles  of 


Sociology*  (1919)  ;  and  Cooley,  ( Social  Process* 
(1918).  Third,  a  tendency  for  which  no  name 
has  been  generally  adopted,  but  for  convenience 
we  may  call  it  social  analysis.  It  is  an  elabora¬ 
tion  of  social  psychology  through  selection  of 
particular  social  groups  or  social  situations,  and 
study  of  cause  and  effect  as  there  presented. 
“As  a  distinctive  method  it  involves  the  detec¬ 
tion,  description  and  causal  explanation  of  all  the 
factors  entering  into  the  social  situation,  or  de¬ 
termining  the  behavior  of  the  group  studied. 
Social  analysis  is  purely  scientific  in  its  interest, 
and  is  not  immediately  concerned  with  social 
action.  Social  laws  discovered  by  social  analy¬ 
sis  are,  however,  of  value  for  the  determi¬ 
nation  of  fundamental  policies  of  social  con¬ 
struction.®  (Burgess).  The  most  conspicuous 
example  of  this  method  is  Thomas  and  Zna- 
niecki,  (The  Polish  Peasant.*  (Helen  Culver 
Found.)  Two  of  the  five  volumes  announced 
have  appeared  (1918).  The  Methodological 
note®  of  86  pages  and  the  introduction  to  vol¬ 
umes  I  and  II  mark  the  line  of  farthest  ad¬ 
vance  at  present  in  plans  for  this  kind  of 
research. 

Fourth,  Social  Survey.  It  has  been  said  that 
social  analysis  is  to  social  survey  as  research 
in  physics  to  a  civil  engineer’s  orientation. 
“The  survey  arose  from  the  effort  to  substitute 
fact  for  belief  as  a  basis  of  social  action.  As 
a  distinctive  method  the  survey  involves  study, 
by  application  of  standards  determined  by  ex- 
perts,  of  the  problems,  institutions  and  social 
agencies  of  a  community,  as  a  basis  for  formu¬ 
lation  of  a  constructive  policy  or  program.® 
(Burgess).  (<It  is  the  application  of  scientific 
method  to  the  study  and  solution  of  social 
problems  which  have  specific  geographical 
limits  and  bearings,  plus  such  a  spreading  of 
its  facts  and  recommendations  as  will  make 
them,  as  far  as  possible,  the  common  knowl¬ 
edge  of  the  community  and  a  force  for  intelli¬ 
gent  co-ordinated  action.®  (Harrison,  Commu¬ 
nity  Action  through  Surveys,*  p.  11,  Russell  Sage 
Found.).  Social  survey  is  so  much  more 
immediately  available  for  practical  purposes 
than  either  of  the  foregoing  tendencies,  that  its 
bibliography  deserves  special  prominence.  On 
the  methodological  side,  in  order  of  publication, 
Gillin,  application  of  the  Social  Survey .  to 
Small  Communities1*  (American  Sociological 
Society  Proceedings,  1911);  Riley,  Sociology 
and  Social  Surveys*  ( American  Journal  of  Soci¬ 
ology ,  Vol.  XVII,  May  1911)  ;  Kellogg,  Harri¬ 
son  and  others,  ( Social  Surveys*  (Russell  Sage 
Found.  1912)  ;  Elmer,  ( Social  Surveys  of 
Urban  Communities*  (1914)  ;  Park,  (The  City, 
Suggestions  for  the  Investigation  of  Human 
Behavior  in  the  City  Environment*  ( American 
Journal  of  Sociology ,  Vol.  XX,  March  1915)  ; 
Gillin,  ( Social  Survey  and  its  Further  Develop¬ 
ment*  (American  Statistical  Association  Pub¬ 
lications,  September  1915)  ;  Burgess,  (The  So¬ 
cial  Survey:  A  Field  for  Constructive  Service* 
( American  Journal  of  Sociology,  Vol.  XXI, 
January  1916)  ;  Aronovici,  (The  Social  Survey* 
(1916)  ;  Harrison,  Community  Action  through 
Social  Surveys*  (Russell  Sage  Foundation 
1916).  On  the  operative  side:  Booth,  (Life  and 
Labour  of  the  People  in  London*  (9  vols.,  1892- 
97);  Rowntree,  ^Poverty:  a  Study  of  Town 
Life*  (1902);  Kellogg  (Director),  <The  Pitts¬ 
burgh  Survey*  (6  vols.,  The  Russell  Sage 
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Foundation  1904-14)  ;  Burns  (Director), Cleve¬ 
land  Education  Survey0  (25  vols.,  Cleveland 
Foundation  1915)  ;  Harrison  (Director),  (The 
Springfield  Survey)  (3  vols.,  Russell  Sage 
Foundation  1918). 

Fifth  among  contemporary  variations  of  so¬ 
ciology  is  also  without  a  conventional  name.  It 
is  most  frequently  referred  to  as  the  .  case 
method,  or  social  diagnosis.  ((It  is  the  differ¬ 
ential  method  of  case  work,  as  it  has  developed 
in  family  and  individual  rehabilitation,  as  car¬ 
ried  on  by  charitable  organizations.  As  a  dis¬ 
tinctive  method,  case-study  involves  determina¬ 
tion  of  all  the  factors  present  in  a  given  case, 
so  far  as  is  necessary  in  order  to  prescribe 
remedial  treatment.®  (Burgess).  Consult 
Richmond,  ( Social  Diagnosis,*  Russell  Sage 
Foundation,  1917. 

Sixth,  concrete  programs  for  amelioration 
and  construction.  Charles  R.  Henderson  in¬ 
cluded  all  these  in  the  term  social  technology. 
In  his  mind  they  were  “social  polity®  passing 
into  application.  They  are  sometimes  indicated 
by  the  more  popular  phrase  social  engineering 
(Earp.  (The  Social  Engineer,*  1911).  Discus¬ 
sion  of  the  movements  thus  suggested  would 
require  a  treatise.  They  have  a  range  from 
kindergarten  to  international  reconstruction. 
Like  all  other  technical  problems  after  their 
kind,  they  draw  at  need  from  the  whole  extant 
body  of  knowledge  and  apparatus  of  execution. 
In  so  far  as  colleges  and  universities  have 
provided  instruction  about  these  problems,  it  has 
most  frequently  been  scheduled  either  in  the 
department  of  economics  or  of  sociology.  This 
assignment  obviously  corresponds  more  to 
academic  convenience  than  to  intrinsic  rela¬ 
tionship. 

What  then  is  the  technique  which  is  now  the 
distinctive  equipment  of  the  sociologist?  Pri¬ 
marily  it  is  a  collection  of  categories.  First  of 
all,  these  are  categories  of  rationalization. 
They  are  sub-species  in  the  gradations  within 
the  genus  of  thought  forms  which  reflect  human 
relations  in  the  large.  They  begin  with  the 
most  general,  such  as  ((group,®  “socius,®  ((group 
structure,®  (<group  function,®  <(group  forces,® 
<(group  process,®  ((group  interest,®  etc.  These 
most  general  categories  pass  into  subordinate 
forms  which  reflect  descending  orders  of  gener¬ 
ality  in  observed  group  phenomena.  The  scale 
passes  from  least  specific  terms  to  most  specific 
through  categories  for  rough  preliminary  class¬ 
ification  of  groups.  The  variations  of  these 
are  innumerable,  because  there  is  no  limit  to  the 
number  of  principles  which  may  be  made  the 
basis  of  classification.  Thus,  for  certain  pur¬ 
poses,  objectivity  is  served  by  analysis  of  groups 
strictly  on  the  basis  of  quantitative  classifi¬ 
cation  (Simmel,  (Soziologie,*  Chap.  II,  “Die 
quantitative  Bestimmtheit  der  Gruppe.®  Id. 
((The  Number  of  Members  as  Determining  the 
Sociological  Form  of  the  Group,®  American 
Journal  of  Sociology,  Vol.  VIII,  pp.  1  and  158). 
For  references  to  all  of  Simmel’s  papers  on  this 
subject  which  have  been  published  in  English, 
vid.  American  Journal  of  Sociology,  Vol.  XX, 
p.  629,  note.  For  other  purposes,  objectivity 
is  served  by  applying  one  or  more  of  the  grada¬ 
tions  of  categories  on  the  basis  of  race,  industry, 
religion,  culture,  politics,  language,  etc.  It  is 
obvious  that  these  less  general  categories  need 
not  necessarily  in  the  first  instance  be  original 


with  the  sociologists.  The  contrary  is  probable. 
They  are  more  likely  to  be  categories  worked 
out  by  anthropologist,  ethnologist,  economist, 
etc.,  and  taken  over  by  the  sociologist  whenever 
his  problem  involves  the  previous  work  of 
other  divisions  of  science.  For  example,  few 
men  within  the  ranks  of  the  sociologists  have 
exerted  more  influence  upon  sociological  method 
than  the  anthropologist,  Lewis  Henry  Morgan 
((The  League  of  the  Iroquois,*  ( Ancient  So¬ 
ciety,*  etc.),  or  the  English  professor  of  juris¬ 
prudence,  Sir  Henry  Maine  ((Ancient  Law,* 
1861;  <Village  Communities,*  1871;  (Early  His¬ 
tory  of  Institutions,*  1875;  dissertations  on 
Early  Law  and  Custom,*  1885,  etc.).  These 
categories  do  not  of  themselves  constitute  socij 
ology,  any  more  than  the  categories  “multi- 
plicand,®  “quotient,®  <(cube  root,®  constitute 
mathematics.  The  uses  of  the  categories  con¬ 
stitute  sociology.  The  technique  accordingly 
involves,  second,  a  body  of  procedure.  This 
varies,  in  accordance  with  the  particular  char¬ 
acter  of  the  problem  undertaken,  from  the  most 
abstract  dealing  with  questions  of  epistemology 
and  methodology  to  the  most  concrete  questions 
of  juvenile  courts  or  milk  supply.  The 
generic  factor  in  common,  from  one  end  of 
this  scale  to  the  other,  is  reference  of  the 
problem  to  its  group  attachments,  instead  of 
treating  it  as  something  isolated  from  the 
human  process  as  a  whole.  The  technique  in¬ 
volves,  third,  control  of  an  enormous  accumu¬ 
lation  of  knowledge  about  social  reactions.  A 
generation  ago  it  was  urged  with  much  perti¬ 
nence  that  colleges  and  universities  should  not 
give  academic  standing  to  the  new  claimant 
<(sociology,®  until  it  could  justify  recognition 
by  presenting  an  organized  body  of  knowledge. 
Meanwhile  the  sociologists  have  accumulated  an 
appalling  volume  of  insights  into  social  relation¬ 
ships  which  had  not  been  noticed  by  previous 
scholars.  And  the  search  with  the  new  equip¬ 
ment  is  hardly  begun.  It  remains  true  that 
organization  of  this  knowledge  is  far  from 
adequate.  (Vid.  Hayes,  Sociology  as  Ethics,* 
American  Journal  of  Sociology,  Vol.  XXIV, 
p.  289).  The  most  successful  attempts  to  gather 
sociological  results  into  textbook  form  are,  on 
the  side  of  social  organization  and  operation, 
Blackmar  and  Gillin,  ( Outlines  of  Sociology* 
(1915)  ;  on  the  side  of  ethical  evaluation  of 
social  processes,  Hayes,  ( Introduction  to  the 
Study  of  Sociology*  (1915)  ;  on  the  side  of 
social  psychology,  Bogardus,  ( Essentials  of  So¬ 
cial  Psychology*  (1918). 

In  view  of  the  relation  which  we  have  in¬ 
dicated  between  political  science  and  sociology, 
it  is  equally  astonishing  and  unfortunate  that 
for  nearly  a  generation  legal  institutions  were 
left  almost  wholly  outside  the  range  of  Amer¬ 
ican  sociologists’  vision.  No  one  without  legal 
training  could  venture  successfully  into  the  field 
thus  neglected,  and  for  a  long  time  sociological 
methods  found  no  favor  with  American  legal 
scholars.  The  situation  has  notably  changed 
since  Roscoe  Pound,  now  Dean  of  Harvard 
Law  School,  became  the  leading  attorney  in  this 
country  for  an  attitude  toward  legal  construc¬ 
tion  precisely  opposite  to  that  of  Savigny  in  his 
controversy  with  Thibaut  in  1814.  This  factor 
has  already  had  such  influence  with  law  facul¬ 
ties,  and  among  social  scientists  in  general, 
that  quite  possibly  the  most  important  sociolog- 
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ical  advances  in  the  next  generation  will  pro¬ 
ceed  from  the  basis  of  legal  study.  Consult 
Pound,  (The  Scope  and  Purpose  of  Sociological 
Jurisprudence, }  23  Harvard  Law  Review ,  591, 
25  Harvard  Law  Review,  140-489;  (The  End  of 
Law  as  Developed  in  Legal  Rules  and  Doc¬ 
trines, }  27  Harvard  Law  Review,  195;  (The 
End  of  Law  as  Developed  in  Juristic  Thought, > 
27  Harvard  Law  Review,  605,  30  Harvard  Law 
Review,  201.  Somewhat  less  technical  than  the 
papers  of  Dean  Pound  are  the  three  volumes  in 
the  Evolution  of  Law  Series,  compiled  by  Pro¬ 
fessors  Kocourek  and  Wigmore  of  the  North¬ 
western  University  Law  School,  1918.  The  sep¬ 
arate  titles  are  (1)  Sources  of  Ancient  and 
Primitive  Law.  (2)  Primitive  and  Ancient 
Legal  Institutions.  (3)  Formative  Influences 
of  Legal  Institutions. 

To  recapitulate:  Although  the  earlier  so¬ 
cial  scientists  never  confessed  it  in  quite  this 
way,  it  is  easy  to  see  now  that  all  of  them, 
including  the  sociologists,  who  indulged  at  all 
in  speculations  about  the  larger  aims  of  science 
treated  the  aggregate  of  human  events,  past  and 
present,  like  a  collection  of  structural  elements ; 
and  they  assumed  that  the  task  of  social  sci¬ 
ence,  their  own  part  of  it  in  particular,  was 
to  organize  all  the  miscellaneous  events  which 
have  filled  the  career  of  mankind  from  the 
beginning  up  to  the  present  into  a  schematic 
combination,  in  which  each  occurrence  would 
have  its  appropriate  place,  and  in  which  the 
relation  of  each  occurrence  to  every  other  oc¬ 
currence  would  be  evident. 

We  may  frankly  admit  that  sociology  would 
not  have  been  born  when  it  was,  and  its  early 
history  would  not  have  been  what  it  was,  if 
this  conception  of  scientific  possibility  had  not 
stimulated  a  few  men  to  risk  the  attempt  to 
realize  this  conception,  which  men  before  them 
in  other  branches  of  science  had  dismally  failed 
to  vindicate.  At  the  same  time,  we  must  insist 
upon  the  truth  that,  in  this  respect,  the  sociolo¬ 
gists  were  merely  experimenting  with  a  chimera 
which  had  over  and  over  again  lured  social 
scientists  of  all  the  older  types. 

But  just  as  the  more  objective  historians  of 
the  latest  half  century  have  fortified  themselves 
against  suspicions  of  identity  with  the  so-called 
philosophers  of  history,  so  the  <  sociologists  of 
to-day  are  more  or  less  consciously  and  ex¬ 
plicitly  repudiating  the  conception  just  indicated, 
which  they  or  their  immediate  predecessors  un- 
blushingly  published  a  generation  ago.  The 
totality  of  human  experience  is  too  big,  too 
complicated,  too  unexplorable,  to  be  exhibited 
by  the  human  mind  as  a  complete  and  inclusive 
system  of  articulated  parts,  with  each  event 
throughout  the  length  and  breadth  of  human  ex¬ 
perience  visibly  bearing  its  actual  relation  to  all 
the  other  events.  The  thought  of  such  compre¬ 
hension  as  something  within  the  reach  of  human 
intelligence  can  no  longer  be  entertained  by 
a  responsible  mind.  Our  ideal  at  present  is 
discovery  of  typical,  qualitative  relationships  of 
antecedent  and  consequent,  of  cause  and  effect, 
of  harmony  and  disharmony,  of  stability  and 
instability,  of  constructiveness  and  destructive¬ 
ness,  in  as  many  different  types  of  human 
groups  as  possible.  We  entertain  hopes  of 
reaching  certain  quantitative  expressions  of  the 
same  relations,  but  about  these  we  are  much 
less  sanguine.  This  is  on  the  purely  scientific 
side,  antecedent  to  whatever  we  may  feel  au¬ 


thorized  to  undertake  on  the  side  of  social 
control  or  social  art. 

We  understand  that  there  are  enormous  dif¬ 
ferences  in  the  feasibility  of  this  ideal,  depend¬ 
ent  for  instance  upon  the  remoteness  or  near¬ 
ness  in  space  or  time,  or  upon  the  simplicity 
or  complexity  of  the  group  immediately  in 
question.  We  believe  that  from  generation  to 
generation  men  may,  and  with  progressive  use 
of  available  means  for  accumulating  knowledge 
of  human  conditions  they  will  become  more 
sophisticated  and  competent  to  control  their 
situation  in  the  interest  of  increasing  develop¬ 
ment  of  human  capacities.  Within  recent  years 
the  advances  of  social  science  in  general,  and  of 
sociology  in  particular,  have  manifested  increas¬ 
ing  deference  to  the  conception  set  forth  in 
this  review.  Indeed,  no  account  of  sociology 
would  be  authentic  unless  it  were  an  exposition 
of  it  as  a  multitude  of  mental  processes  con¬ 
verging  toward  and  operating  in  accordance 
with  substantially  this  description. 
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SOCK,  originally  a  low  shoe  or  slipper, 
worn  by  the  Greeks  and  also  by  the  Roman 
women,  who  had  them  highly  ornamented. 
They  were  likewise  worn  by  comic  actors,  the 
buskin,  or  cothurnus,  being  used  in  tragedy; 
hence  sock  and  buskin  are  used  figuratively  as 
equivalent  to  comedy  and  tragedy.  Now  a 
short  stocking. 

SOCORRO,  so-kor'ro,  Colombia,  a  town  in 
the  province  of  Santander,  150  miles  northeast 
of  Bogota.  Its  buildings  are  insignificant;  the 
climate  is  hot  and  insalubrious.  The  manufac¬ 
tures  are  cotton  goods  and  straw-plaiting. 
There  is  considerable  trade  in  sugar,  cotton 
and  indigo.  Agriculture  is  the  chief  occupa¬ 
tion  of  the  region.  Pop.  12,000. 

SOCOTRA,  or  SOKOTRA,  so-kd'tra,  an 
island  in  the  Indian  Ocean,  belonging  to  Great 
Britain,  150  miles  northeast  of  Cape  Guardafui. 
Its  area  covers  1,382  square  miles.  It  consists 
of  mountains,  covered  by  forests,  rising  to 
heights  sometimes  of  4,500  feet;  plateaus  almost 
destitute  of  vegetation,  fertile  valleys  and 
coast  lands.  The  climate  is  warm  and  very 
dry.  The  finest  aloes  of  the  world  are  grown 
here;  also  dates.  Livestock  raising  is  an  im¬ 
portant  industry.  The  people  are  a  mixed 
race  (negro,  Arab  and  Indian),  but  present 
two  distinct  types.  In  1876  the  English  govern¬ 
ment  entered  into  a  treaty  with  the  ruling  sul¬ 
tan,  declaring  a  suzerainty  and  in  1886  annexed 
the  island.  English  and  German  expeditions 
have  investigated  its  natural  features  and  ge¬ 
ology,  which  is  of  great  interest,  being  con¬ 
sidered  a  fragmental  area  of  an  early  continent, 
perhaps  a  part  of  Africa;  with  later  intrusions 
due  to  volcanic  action.  Of  47  species  of  shell 
found,  44  were  indigenous  to  the  island. 
Tamarida  is  the  principal  town.  Pop.  (est.) 
10,000. 

SOCRATES,  sok'ra-tez,  Greek  philosopher: 
b.  Athens,  in  469  b.c.  ;  d.  399  b.c.  His  father, 
Sophroniscus,  was  a  sculptor,  and  Socrates  him¬ 
self  followed  this  occupation  for  a  time.  His 
mother,  Phaenarete,  was  a  midwife.  In  his 
youth  he  received  the  education  prescribed  by 
the  laws,  and  also  made  himself  acquainted 
with  geometry  and  astronomy.  That  he  had 
listened  to  Anaxagoras  or  Archelaus  is  only 
reported  by  untrustworthy  authorities;  Plato 
accounts  for  his  master’s  acquaintance  with 
the  works  of  the  former  by  supposing  that  he 
had  read  the  work  written  by  that  philosopher. 
According  to  Xenophon  he  was  familiar  with 
the  doctrines  of  other  natural  philosophers, 
although  he  did  not  accept  them.  Plato  repre¬ 
sents  Socrates  as  saying  that,  while  still  very 
young,  he  met  Parmenides,  the  most  important 
of  the  Eleatic  philosophers,  who  was  then  ad¬ 
vanced  in  years,  as  the  latter  was  expounding 
his  doctrines.  A  material  influence  on  his 
philosophical  development  was  exercised  by 
the  Sophists,  to  whose  discourses  he  occasion¬ 
ally  listened,  and  with  whom  he  frequently 
entered  into  conversation.  Excepting  in  con¬ 
nection  with  his  philosophical  career,  only  a 
few  circumstances  of  his  life  are  known.  He 


served  as  a  hoplite  or  heavily  armed  soldier  in 
the  campaign  of  Potidaea  (432-429  b.c.),  where 
he  excelled  his  fellow  soldiers  in  the  ease  with 
which  he  endured  the  hardships  of  a  winter 
campaign,  distinguished  himself  by  his  valor, 
saved  the  life  of  his  friend  Alcibiades  and  re¬ 
signed  to  that  youth  the  prize  of  honor  which 
was  awarded  to  his  own  bravery.  He  fought 
at  the  battle  of  Delium  (424),  and  according  to 
one  account  saved  the  life  of  Xenophon,  while 
according  to  another  his  own  retreat  was  pro¬ 
tected  by  Alcibiades.  In  422  he  marched  with 
Cleon  against  Amphipolis.  On  two  memorable 
occasions  he  came  boldly  to  the  front  in  politi¬ 
cal  life.  After  the  battle  of  Arginusae  (406) 
10  naval  officers  were  publicly  arraigned  for 
neglecting  the  sacred  duty  of  burying  the  slain 
in  consequence  of  a  violent  storm.  The  clamor 
for  their  condemnation  rose  so  high  that  the 
court  wished  to  proceed  in  violation  of  all 
legal  forms;  but  Socrates,  the  presiding  judge 
on  that  day,  refused  to  put  the  question.  He 
soon  after  showed  that  he  could  withstand 
tyrants  as  well  as  the  populace.  He  was  sum¬ 
moned  by  the  Thirty  to  proceed  with  four 
other  persons  to  Salamis  to  bring  back  Leon, 
an  Athenian  citizen  who  had  retired  thither  to 
escape  the  cruelty  and  rapacity  of  the  new 
government.  He  alone  refused,  while  the  others 
obeyed  the  order.  He  declined  taking  further 
share  in  public  affairs,  giving  as  a  reason  the 
warnings  of  an  internal  voice,  a  divine  Men¬ 
tor,  of  which  he  was  wont  to  speak. 

In  the  writings  of  the  disciples  of  Socrates, 
he  appears  almost  always  as  a  man  advanced  in 
years,  such  as  they  themselves  had  known  him. 
With  remarkable  physical  strength  and  endur¬ 
ance,  he  trained  himself  to  coarse  fare,  scanty 
clothing,  bare  feet,  and  indifference  to  heat  or 
cold,  aiming  thus  to  reduce  the  number  of  his 
wants,  as  a  distant  approach  to  the  perfection  of 
the  gods,  who  want  nothing.  He  had  a  flat 
nose,  thick  lips,  prominent  eyes,  bald  head, 
squat  figure  and  ungainly  gait,  so  that  Alcibi¬ 
ades  likened  him  to  an  uncouthly  sculptured 
Silenus  containing  within  the  images  of  the 
gods.  He  brought  into  thorough  .subjection 
his  naturally  impetuous  appetites  and  irascible 
temper  and  has  been  called  the  most  illustrious 
example  in  history  of  the  moral  conscience,  and 
the  creator  of  moral  science.  But  though  a 
sage  he  was  wholly  removed  from  the  gloom 
and  constraint  of  asceticism;  he  indeed  exem¬ 
plified  the  finest  Athenian  social  culture,  was 
a  witty  as  well  as  a  serious  disputant,  and  on 
festive  occasions  would  drink  more  wine  than 
any  other  guest  without  being  overcome.  Of 
his  wife  Xanthippe,  all  that  has  passed  into 
history  is  that  she  bore  him  three  sons,  that 
she  was  an  arrant  shrew,  and  that  he  married 
and  endured  her  for  self-discipline.  Among 
the  most  distinguished  of  his  companions  were 
Plato,  Xenophon,  Crito,  Euclid  of  Megara,  An- 
tisthenes,  Aristippus,  Phaedon,  .TEschines,  Cebes 
and  Alcibiades.  He  devoted  his  life  especially 
to  the  education  of  youth  and  for  the  accom¬ 
plishment  of  this  end  he  relied  on  erds,  love, 
which,  without  excluding  its  sensuous  element, 
he  refiped  and  utilized  as  an  instrument  in  the 
conduct  of  souls  and  the  common  development 
of  his  thoughts  and  those  of  his  listeners.  Soc¬ 
rates  was  firmly  convinced  that  he  was  charged 
with  a  special  religious  mission.  He  believed 
he  was  called  by  the  Deity  to  strive,  by  means 
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of  his  teaching  and  life,  after  a  revival  of 
moral  feeling,  and  the  laying  of  a  scientific 
foundation  for  it.  For  this  reason  he  had 
been  warned  against  participating  in  public 
affairs  by  the  internal  divine  voice  already  men¬ 
tioned.  Relying,  too,  like  his  countrymen,  on 
divine  intimations  by  dreams  and  oracles,  he 
believed  that  his  mission  had  been  signified  to 
him  by  these.  Aristophanes,  in  his  comedy  of 
(The  Clouds*  (first  represented  in  423),  at¬ 
tributes  to  Socrates  not  only  traits  of  character 
and  opinions  which  really  belonged  to  him, 
but  also  Anaxagorean  doctrines  and  sophistical 
tendencies. 

In  399  b.c.,  formal  accusation  was  brought 
against  the  philosopher  in  the  following  terms : 
<(Socrates  is  guilty  of  crime,  first,  for  not  wor¬ 
shipping  the  gods  the  city  worships,  and  for 
introducing  new  divinities  of  his  own ;  next,  for 
corrupting  the  youth.  The  penalty  due  is  death.® 
These  are.  virtually  the  same  charges  as  laid 
against  him  by  Aristophanes  more  than  20 
years  earlier.  His  accusers  were  Meletus,  a 
young  dramatic  poet,  little  known,  and  person¬ 
ally  almost  a  stranger  to  Socrates  and  who  is 
said  to  have  joined  in  the  accusation  because  he 
felt  himself  injured  by  Socrates’  demonstration 
of  the  ignorance  of  poets  respecting  their  art; 
Anytus,  a  rich  leather-dealer  and  influential 
demagogue,  who  was  displeased  with  the  de¬ 
preciatory  judgment  of  Socrates  respecting  the 
Athenian  statesmen  and  politicians ;  and  Lycon, 
a  public  orator,  who  felt  injured  by  what  Soc¬ 
rates  said  of  the  orators.  The  trial  took  place 
before  a  dikastery,  or  law-court  composed  of 
citizen  judges,  like  our  juries,  but  far  more 
numerous;  the  number  present  on  this  occasion 
has  been  variously  set  down  at  500,  501,  557, 
and  567.  His  bold  defense,  which  appeared  to 
his  judges  as  presumptuousness,  is  preserved  by 
Plato,  under  the  title  of  the  <  Apology  of  Soc¬ 
rates. >  He  dwelt  on  his  mission  to  convict 
men  of  their  ignorance  for  their  ultimate  bene¬ 
fit;  declared  himself  a  public  blessing  to  the 
Athenians ;  assuring  them  if  his  life  was  spared 
he  would  continue  in  the  same  course;  and  re¬ 
garded  the  approach  of  death  with  utter  indif¬ 
ference.  To  his  judges  his  philosophical  reflec¬ 
tions  seemed  a  violation  of  those  ethical  and 
religious  foundations  of  the  Athenian  state, 
which  the  restored  democracy  was  endeavoring 
to  re-establish.  The  former  intimacy  of  Soc¬ 
rates  with  Alcibiades  and  with  the  hated  tyrant 
Critias,  led  to  a  mistrust  of  his  doctrines  and 
purposes.  Yet  the  condemnation  was  voted  by 
only  a  small  majority,  some  read  three  and 
others  30.  But  since  after  his  condemnation 
he  would  not  acknowledge  himself  guilty,  by 
expressing  an  opinion  as  to  the  punishment  he 
should  receive,  but  declared  himself  worthy,  on 
the  contrary,  of  being  fed  at  the  Prytaneum  as 
a  benefactor  of  the  state,  and  at  last  only  on 
the  persuasion  of  his  friends  agreed  to  a  fine 
of  30  minae,  he  was  condemned  to  death  by  an 
increase  of  80  votes.  The  execution  had  to 
be  delayed  30  days,  until  the  return  of  the 
sacred  ship  which  had  been  sent  to  Delos  on 
the  periodical  Theoric  mission.  Every  morn¬ 
ing  his  wife  and  three  sons,  together  with  his 
companions  and  friends,  assembled  in  his  cell, 
and  he  conversed  with  them  as  he  had  been 
wont  to  do.  In  his  solitary  hours  he  composed 
a  hymn  to  Apollo  and  versified  several  of  the 
fables  of  /Esop,  his  first  attempts  at  poetical 


composition.  His  friends  formed  projects  for 
his  escape  and  Crito,  his  old  and  tried  friend, 
undertook  to  persuade  him  to  comply  with  their 
wishes.  He  considered  it,  however,  his  duty 
as  a  citizen  to  obey  the  laws,  though  they  were 
badly  administered  and  would  not  consent. 
Early  on  the  morning  of  the  fatal  day  his  wife 
and  friends  met  in  his  cell  to  spend  the  last 
hours  with  him.  Xanthippe  was  much  affected, 
and  showed  her  grief  by  loud  cries ;  Socra'tes 
made  a  sign  to  Crito  to  have  her  removed,  as 
he  wished  to  spend  his  last  moments  in  tran¬ 
quillity.  He  then  talked  with  his  friends,  first 
about  his  poem,  then  concerning  suicide,  and  at 
last  on  the  immortality  of  the  soul.  The  man¬ 
ner  in  which  the  assembled  friends,  in  the  al¬ 
ternation  of  joyful  admiration  and  profound 
grief,  lauded  him  as  one  who,  by  the  divine 
appointment,  was  going  to  a  place  where  it 
must  fare  well  with  him,  if  with  any  one; 
how  he  departed  from  them  with  the  one 
wish,  that  in  their  care  for  their  true  welfare 
they  would  cherish  in  their  memories  all  his 
sayings ;  and  how  he  designated  the  transition 
to  the  life  beyond  death  as  the  true  recovery 
from  a  state  of  impurity  and  disease,  is  set 
down  in  lively  and  affecting  colors  by  his  great 
disciple  Plato,  in  the  dialogue  ‘Phaedo.*  The 
approach  of  twilight  at  length  admonished 
them  that  the  hour  had  come.  He  took  the 
hemlock  cup,  calmly  and  slowly  drank  the 
poison.  He  then  walked  up  and  down  the 
apartment,  trying  to  console  his  weeping 
friends.  When  it  became  difficult  to  walk  he 
lay  down  upon  his  couch,  and  before  his  heart 
ceased  to  beat  he  exclaimed:  <(My  friends,  we 
owe  a  cock  to  2Esculapius.®  He  then  covered 
himself  up  with  his  cloak  and  calmly  expired. 
((Thus  died  the  man,®  says  Plato  in  his  (Phaedo,> 
<(who  of  all  with  whom  we  are  acquainted  was 
in  death  the  noblest,  in  life  the  wisest  and  most 
just.® 

In  their  accounts  of  the  life  of  Socrates  the 
two  principal  authorities,  Xenophon  and  Plato, 
substantially  agree,  although  the  Platonic  pic¬ 
ture  is  sketched  with  the  more  delicate  pencil. 
As  to  their  reports  of  his  doctrine,  it  is  first  of 
all  undoubtedly  true  that  Plato  in  his  ( Dia¬ 
logues  >  generally  presents  his  own  thoughts 
through  the  mouth  of  Socrates.  But  in  a  cer¬ 
tain  sense  his  ‘Dialogues*  can  nevertheless 
serve  as  authorities  for  the  Socratic  teaching, 
as  the  groundwork  of  the  Platonic  philosophy 
is  contained  in  the  Socratic,  and  as  it  is  possi¬ 
ble,  in  general,  though  not  in  all  cases  in  de¬ 
tail,  to  discriminate  between  the  Platonic  and 
Socratic  elements.  Plato  was  cautious  enough 
not  to  be  led  by  his  love  of  idealization  too  far 
from  historic  truth;  in  some  of  his  compositions 
he  remains  almost  entirely  faithful  to  it,  and  in 
others  puts  those  doctrines  which  Socrates 
could  not  have  professed  into  the  mouth  of 
other  philosophers.  Xenophon  wrote  the  Me¬ 
morabilia^  and  the  Symposium1*  not  so  much 
in  the  spirit  of  a  pure  historian  as  in  that 
of  an  apologist;  but  his  honorable  defense  of 
Socrates  demands  from  us  entire  confidence  in 
his  historic  fidelity,  so  far  as  his  intention  is 
concerned.  But  it  must  be  acknowledged  that 
as  much  cannot  be  said  of  his  intellectual  quali¬ 
fication  for  an  exact  and  comprehensive  under¬ 
standing  of  the  Socratic  philosophy.  Xeno¬ 
phon  appears  to  attribute  too  unconditionally 
to  Socrates  the  tendency  natura,!  to  himself  tq 
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connect  all  scientific  activity  with  a  practical 
purpose,  and  he  thus  gives  too  small  a  place  to 
the  dialectic  of  Socrates  as  compared  with  his 
ethical  teachings.  The  brief  statements  of 
Aristotle  respecting  the  philosophical  doctrines 
of  Socrates  are  very  valuable,  since  they  are 
purely  historical,  and  relate  to  the  most  import¬ 
ant  points  of  his  teaching.  The  previous  phil¬ 
osophies  consisted  of  vague  speculations  on 
nature  as  a  whole,  combining  cosmology,  as¬ 
tronomy,  geography,  physics,  metaphysics,  etc. 
Socrates  had  given  much  attention  to  these 
subjects  and  arrived  at  the  conclusion  that  the 
knowledge  he  had  gained  was  of  little  practical 
value.  Astronomy  might  have  a  certain  value 
in  navigation  and  in  the  measurement  of  time, 
and  so  should  be  learned  to  some  extent  by 
the  pilot  and  the  watchman ;  geometry  was 
useful  when  confined  to  land-measuring;  arith¬ 
metic  might  be  useful  in  many  of  the  affairs 
oLdaily  life,  and  so  on;  but  the  speculations  of; 
philosophers,  from  Thales  downward,  as  to 
the  origin  of  all  things  out  of  fire,  water,  air, 
etc.,  he  regarded  as  profitless,  nay,  as  impious 
even.  <(Do  these  inquirers,®  he  would  ask, 
<(think  that  they  already  know  human  affairs 
well  enough  that  they  thus  begin  to  meddle 
with  divine?  Do  they  think  they  shall  be  able 
to  raise  or  calm  the  winds  at  pleasure,  or  do 
they  simply  seek  to  gratify  vain  curiosity?® 
The  gods  managed  the  operations  of  nature 
after  their  own  pleasure,  and  refused  to  submit 
them  to  invariable  laws  of  sequence,  such  as 
could  be  discovered  by  human  study;  the  only 
means  of  knowledge  permitted  was  sacrifice, 
prayer  and  the  consultation  of  the  oracles. 
Men’s  strivings  after  knowledge  should  be 
directed  to  the  human  relationships  as  in¬ 
volving  men’s  practical  concerns.  Self-knowl¬ 
edge,  the  fulfilment  of  the  requirement  of  the 
Delphic  Apollo,  ((Know  thyself,®  is  the  con¬ 
dition  of  practical  excellence.  External  goods 
do  not  advance  their  possessor ;  to  want  nothing 
is  divine,  to  want  the  least  possible  brings  one 
nearest  to  divine  perfection.  Virtue  is  capable 
of  being  taught,  and  all  virtue  is  in  truth  only 
one;  no  man  is  voluntarily  wicked,  all  wicked¬ 
ness  simply  resulting  from  ignorance.  The 
good  is  identical  with  the  beautiful  and  the 
useful.  Cicero’s  well-known  saying  that  Soc¬ 
rates  called  philosophy  down  from  the  heavens 
to  earth  and  introduced  it  into  the  cities  and 
houses  of  men,  compelling  men  to  inquire  con¬ 
cerning  life  and  morals  and  things  good  and 
evil,  indicates  in  terms  substantially  correct  the 
progress  of  philosophy  in  Socrates  from  the 
cosmology  and  physics  of  his  predecessors  to 
anthropological  ethics.  He  possessed,  however, 
no  complete  system  of  ethical  doctrines,  but 
only  the  living  instinct  of  inquiry,  and  could, 
therefore,  naturally  arrive  at  definite  ethical 
theorems  only  in  conversation  with  others. 
The  fundamental  thought  in  his  political  doc¬ 
trine  is  that  authority  properly  belongs  to  the 
intelligent  —  to  him  who  possesses  knowledge. 
The  good  ruler  must  be,  as  it  were,  a  shepherd 
to  those  whom  he  rules;  his  business,  his 
((virtue,®  is  to  make  them  happy.  Socrates 
did  not  favor  the  appointment  of  officers  by 
popular  suffrage  and  by  lot.  He  defends  the 
belief  in  the  existence  of  gods  on  teleological 
grounds,  arguing  from  the  structure  of  organ¬ 
ized  beings,  and  founding  his  reason  on  the 
general  principle  that  whatever  exists  for  a 


use  must  be  the  work  of  intelligence.  The 
wisdom  which  is  present  and  rules  in  all  that 
exists  determines  all  things  according  to  its 
good  pleasure.  It  is  distinguished  from  the 
other  gods  as  the  ruler  and  disposer  of  the 
universe.  The  gods,  like  the  human  soul,  are 
invisible,  but  make  known  their  existence  un¬ 
mistakably  by  their  operations. 

It  is  reported  that  soon  after  the  death 
of  the  great  philosopher  the  Athenians  regretted 
their  sentence  and  that  to  expiate  their  crime  a 
brazen  statue,  the  work  of  Lysippus,  was  dedi¬ 
cated  to  his  memory.  Yet  a  more  general  re¬ 
vulsion  of  opinion  in  favor  of  Socrates  seems 
first  to  have  taken  place  in  consequence  of  the 
labors  of  his  scholars.  That  some  of  the  ac¬ 
cusers  were  put  to  death  and  others  exiled  is 
probably  a  fable,  founded  perhaps  on  the  fact 
that  Anytus,  banished  in  all  likelihood  for  politi¬ 
cal  reasons,  died  in  Heraclea,  on  the  Pontus, 
where  in  later  centuries  his  tomb  was  still 
pointed  out.  Consult  Burnet,  J.,  <(Thales  to 
Plato®  in  (Greek  Philosophy,5  Part  I  (London 
1914)  ;  Forbes,  J.  T.,  ( Socrates 5  (New  York 
1905)  ;  Gomperz,  T.,  ( Greek  Thinkers5  (New 
York  1905);  Hyslop,  J.  H.,  < Ethics  of  the 
Greek  Philosopher  (New  York  1904)  ;  More, 
<(Socrates®  in  ( Shelburne  Essays, )  6th  series 
(New  York  1909)  ;  Wright,  W.  C.,  (A  Short 
History  of  Greek  Literature5,  (New  York 
1907)  ;  Zeller,  E.  G.,  ( Socrates  and  the  Socratic 
Schools)  (tr.  by  Richel,  O.  J.,  3d  ed.,  London 
1885). 

SOCRATES,  Scholasticus,  Greek  Church 
historian :  b.  Constantinople,  about  380 ;  d. 
after  440.  Little  is  known  of  his  life  except 
that  he  lived  in  Constantinople  and  was  an 
advocate.  His  history,  written  about  439,  em¬ 
braces  the  period  306^439,  and  is  written  in 
seven  books  still  in  existence.  Together  with 
the  histories  written  by  Sozeman  and  Theo- 
doret  it  forms  one  of  the  three  histories  of 
the  period  extant,  and  was  written  before  the 
other  two,  whose  writers  were  evidently  fa¬ 
miliar  with  it.  While  not  a  history  in  the  ac¬ 
cepted  sense  of  the  word  it  is  nevertheless  a 
valuable  source  of  information  for  the  period 
it  covers.  It  is  not  the  work  of  a  man  of  deep 
learning,  nor  of  astute  knowledge  of  either 
church  or  state,  but  it  is  nevertheless  of  un¬ 
questionable  honesty  and  straightforward  in 
character.  It  was  edited  by  Stephanus  (Paris 
1544)  ;  Reading  (Cambridge  1720)  ;  Hussey 
(Oxford  1853;  reissued  by  Bright,  1878);  Ox¬ 
ford  school  edition,  after  Reading’s  version 
(1844).  Consult  also  Geppert,  F.,  <Die  Quellen 
des  Kirchen  Historikers  Socrates  Scholasticus5 
(1898). 

SODA,  Commercial  Production.  Sodium 
carbonate  in  the  form  of  soda  ash  is  the  princi¬ 
pal  form  in  which  commercial  soda  is  pro¬ 
duced  although  some  of  it  is  immediately  trans¬ 
formed  into  caustic  soda.  The  main  source 
is  salt  and  limestone  treated  by  the  Solvay 
process,  but  a  small  amount  is  made  from 
natural  sodium  carbonate  chiefly  from  water 
of  Owens  Lake  in  southeastern  California. 
Some  is  also  saved  from  waste  water  of  pulp 
and  paper  mills  and  a  few  mills  make  sodium 
carbonate  by  an  electrolytic  process  employing 
carbon  dioxide  generated  in  lime  kilns. 

Production  of  soda  ash  in  1918  was  1,390,- 
628  short  tons,  valued  at  $35,635,520,  or  about 
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the  same  tonnage  as  in  1917,  valued  at  $38,028,- 
000.  This  does  not  include  the  soda  ash  con¬ 
verted  by  the  producers  into  caustic  soda  or 
sodium  compounds  to  an  amount  estimated  at 
664,000  short  tons  in  1918  and  482,000  short 
tons  in  1917.  The  total  value  of  all  sodium 
compounds  produced  in  the  United  States  in 
1917  is  estimated  at  $74,000,000.  In  1917  eight 
companies  made  caustic  soda  from  soda  ash 
(358,081  tons),  and  28  companies  made  137,663 
tons  by  reduction  of  sodium  chloride  by  elec¬ 
trolysis,  in  most  cases  utilizing  the  chlorine  gas 
liberated.  Some  of  the  manufacturers  use  a 
part  of  their  product  for  technical  processes  of 
various  kinds.  Exports  of  soda  ash  in  1918 
were  119,218  short  tons,  valued  at  $7,805,550, 
sent  mostly  to  Japan,  Canada,  Argentina,  Bra¬ 
zil,  Australia,  Cuba  and  Chile.  Considerable 
soda  is  imported  into  the  United  States,  the 
total  value  in  1917  being  about  $74,000.  Soda 
ash  is  used  for  making  glass,  soap,  dyestuff, 
explosives  and  as  washing  materials ;  sodium 
compounds  have  replaced  potassium  wholly  or 
in  part  in  many  technical  processes.  In  1917 
there  was  sold  174,217  tons  of  cooking  soda  or 
sodium  bicarbonate  valued  at  $5,292,374  and 
77,939  tons  of  washing  soda  valued  at  $1,698,- 
528.  Caustic  soda  is  used  for  making  soap, 
pigments  and  wood  pulp,  in  purifying  oils  and 
fats,  in  mercerizing  cotton,  as  a  general 
cleanser  (lye)  and  in  making  dyes  and  phenol, 
the  latter  used  for  making  such  explosives  as 
ammonium  picrate^  and  lyddite. 

N.  H.  Darton. 

SODA  NITRE,  native  sodium  nitrate, 
NaNOs.  It  is  a  colorless,  deliquescent  mineral, 
crystallizing  in  the  rhomboh^dral  system,  but 
usually  massive  in  beds.  It  occurs  near  Love¬ 
lock’s,  Nev.,  and  near  Calico,  Cal.,  and  in 
vast  beds  in  Chile,  where  it  is  extensively  mined. 
It  is  one  of  the  most  important  fertilizers 
(q.v.),  and  is  also  Used  in  the  manufacture  of 
nitre. 

SODA  WATER,  a  beverage  consisting  of 
water  charged  with  carbon-dioxide  gas  under 
pressure,  so  that  it  appears  aerated.  It  re¬ 
ceived  its  name  from  the  fact  that  in  its  early 
manufacture  it  was  generated  from  sodium  bi¬ 
carbonate  with  an  acid.  It  is  usually  flavored 
with  a  sweet  syrup  of  fruit  or  some  chemical 
substitute,  and  a  great  variety  of  ((soft®  drinks 
are  compounded  and  sold  at  soda  fountains, 
which  are  common  adjuncts  of  drug  stores  in 
the  United  States. 

SODALITE,  a  widely-distributed  rock¬ 
forming  mineral.  It  is  a  common  constituent 
of  volcanic  rocks,  especially  elseolite-syenites,  in 
which  it  occurs  in  isometric  crystals  or  in  grains 
or  massive  veins.  A  sodalite-trachyte  abounds 
in  the  island  of  Ischia,  near  Naples,  while  fine, 
white  crystals  occur  in  the  bombs  of  Vesuvius. 
It  is  best  known,  however,  as  a  cleavable-mas- 
sive  mineral  of  rich  azure-blue  color.  It  is! 
found  thus  at  Litchfield,  Maine,  in  Ontario  and 
British  Columbia,  and  is  well  adapted  for  use 
as  an  ornamental  stone.  Its  hardness  is  5.5 
to  6;  specific  gravity  2.14  to  2.34;  lustre  vitreous 
or  greasy;  composition,  aluminum  and  sodium 
orthosilicate  with  sodium  chloride. 

SODALITE  GROUP  includes  sodalite, 
hauynite,  noselite  and  lazurite,  all  minerals 
crystallizing  in  the  isometric  system  and  of 
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unusual  interest  chemically  because  they  are 
isomorphous  compounds  of  an  orthosilicate 
with  the  salt  of  another  acid  or  with  a  haloid. 
Their  relations  to  the  garnet  group  have  been 
developed  by  Brogger. 

SODDY,  Frederick,  English  chemist:  b. 
Eastbourne,  2  Sept.  1877.  He  was  educated 
at  Eastbourne  College,  the  University  College 
of  Wales,  at  Merton  College,  Oxford,  and 
studied  under  Sir  Ernest  Rutherford  at  Mont¬ 
real  and  under  Sir  William  Ramsay  at  Lon¬ 
don.  In  1900-02  he  was  demonstrator  in  chem¬ 
istry  at  McGill  University;  lecturer  in  physical 
chemistry  and  radioactivity  at  Glasgow  Univer¬ 
sity  in  1904-14;  and  has  since  been  professor 
of  chemistry  at  the  University  of  Aberdeen. 
He  has  specialized  in  the  field  of  radioactivity. 
He  was  elected  a  Fellow  of  the  Royal  Society 
in  1910;  and  in  1913  he  received  the  Cannizzaro 
Prize  of  the  Accademia  dei  Lincei,  Rome. 
Author  of  ( Radioactivity,  an  Elementary  Trea¬ 
tise  from  the  Standpoint  of  the  Disintegration 
Theory)  (1904)  ;  (The  Interpretation  of  Ra- 
dium)  (1909)  ;  ( Matter  and  Energy)  (1912)  ; 

( Chemistry  of  Radio-elements)  (1912-14). 

SODEN,  Hans  Karl  Hermann,  Baron  von, 
German  Protestant  theologian :  b.  Cincinnati, 
Ohio,  16  Aug.  1852;  d.  1914.  He  was  educated 
at  Esslingen,  Urach  and  at  the  Theological  In¬ 
stitute  at  Tubingen.  He  was  archdeacon  at 
Chemnitz  in  1883-86,  and  was  thereafter  pastor 
at  Jerusalemkirche,  Berlin.  From  1893  he  was 
also  associate  professor  of  New  Testament 
exegesis  at  the  University  of  Berlin.  He  made 
a  lifework  of  the  collection  and  comparison  of 
New  Testament  manuscripts.  He  wrote  (Der 
Brief  des  Apostels  Paulus  an  die  Philipper- 
briefe)  (1890)  ;  (Reisebriefe  aus  Palastrina* 
(1898)  ;  (Die  wichtigsten  Fragen  im  Leben 
Jesu)  (1904  ;  2d  ed.,  1909)  ;  (Die  Schriften  des' 
neuen  Testaments)  (1904)  ;  (Urchtistliche  Lit- 
eraturgeschichte)  (1905),  etc. 

SODIUM  (from  <(soda,®  which  word  was 
used  in  the  Middle  Ages  to  designate  alkaline 
substances  in  general),  a  metallic  element,  first 
prepared  by  Davy  in  1807,  by  the  electrolysis  of 
molten  caustic  soda,  or  sodium  hydroxide.  In 
1808  Gay-Lussac  and  Thenard  showed  that  the 
metal  can  be  prepared  by  reducing  the  hydroxide 
with  finely  divided  metallic  iron.  Brunner,  about 
1823,  obtained  metallic  sodium  by  reducing  sodi¬ 
um  carbonate  with  carbon;  and  Deville,  in  1855, 
improved  Brunner’s  process  so  as  to  make  it 
commercially  practicable  for  the  manufacture  <of 
sodium  on  the  large  scale.  Deville’s  method,  as 
practised  in  recent  times,  consists  in  distilling  a 
mixture  of  30  parts  of  calcined  carbonate  of 
sodium,,  13  parts  of  coal  and  7  parts  of  lime; 
the  reduction  taking  place  at  a  temperature  of 
about  2,500°  F.,  the  metal  being  given  off  in  the 
form  of  a  vapor,  which  is  then  passed  into  a 
condenser  and  allowed  to  liquefy  and  solidify. 
As  thus  obtained,  sodium  contains  numerous 
impurities,  most  of  which  may  be  removed  by 
straining  the  melted  metal  through  linen  under 
rock  oil,  at  a  temperature  of  about  212°  F. 
Deville’s  process  of  manufacture  was  used  al¬ 
most  exclusively  until  about  1886,  when  the  well- 
known  Castner  process  came  into  use.  Castner 
reduced  sodium  hydroxide  by  a  combination  of 
carbon  and  iron,  prepared  by  coking  a  mixture 
of  pitch  and  finely  divided  iron ;  the  coked  mass 
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having  approximately  the  composition  of  Fe2C 
and  being  commonly  known  as  ((carbide  of 
iron,®  although  it  is  doubtful  if  this  name  is 
chemically  justifiable.  The  Castner  process 
possesses  many  practical  advantages  over  that 
of  Deville,  and  hence  it  rapidly  came  into 
almost  universal  favor.  A  considerable  quan¬ 
tity  of  metallic  sodium  is  now  prepared  by  the 
direct  electrolysis  of  molten  sodium  hydroxide, 
or  sodium  chloride  (common  salt).  Sodium 
possesses  powerful  reducing  properties,  and  the 
metal  is  used  in  the  preparation  of  silicon, 
boron,  aluminum  and  other  elements  whose  re¬ 
duction  by  means  of  carbon  is  either  difficult  or 
impossible.  Deville,  in  fact,  developed  his 
method  of  preparation  with  the  object  of  using 
the  sodium  that  it  yielded  in  the  subsequent 
preparation  of  metallic  aluminum  (q.v.)  ;  and 
for  many  years  the  commercial  supply  of 
aluminum  was  practically  all  prepared  by  re¬ 
ducing  aluminum  compounds  with  metallic 
sodium.  Since  the  development  of  the  Hall 
process  for  the  manufacture  of  aluminum  by 
electrolysis,  metallic  sodium  has  lost  a  con¬ 
siderable  part  of  its  former  great  commercial 
importance. 

Sodium  is  a  silvery-white  metal,  hard  at 
0°  F.,  ductile  at  32°,  wax-like  at  ordinary  tem¬ 
perature  and  pasty  at  120°.  It  melts  at  207° 
F.,  and  boils  at  about  1,700°.  It  oxidizes  with 
great  facility,  and  must  be  kept  under  benzene, 
or  petroleum,  or  some  other  fluid  that  is  devoid 
of  oxygen,  or  in  a  neutral  atmosphere  of 
hydrogen,  coal  gas  or  some  other  substance 
for  which  it  has  no  affinity.  It  may  be  pre¬ 
pared  in  the  form  of  lustrous,  octahedral 
crystals,  white  in  color  but  with  a  rosy  sheen. 
Like  potassium,  it  dissolves  in  anhydrous  liquid 
ammonia  (NH3),  forming  a  blue  solution  from 
which  the  metal  may  be  again  obtained  by  the 
evaporation  of  the  solvent.  Sodium  has  a 
specific  gravity  of  about  0.98,  a  specific  heat 
(in  the  solid  form)  of  0.273,  and  a  coefficient 
of  linear  expansion  (Fahrenheit  scale)  of 
0.0000395.  At  the  freezing  point  of  water,  the 
specific  electrical  resistance  of  sodium  is  about 
one-eighteenth  of  that  of  mercury. 

Chemically,  sodium  is  a  monad.  It  has  the 
chemical  symbol  of  Na  (from  <(natron,®  the 
Spanish  name  for  native  carbonate  of  sodium), 
and  its  atomic  weight  is  23.00  if  O  =  16,  or 
22.82  if  H  =  l.  It  forms  a  multitude  of  com¬ 
pounds,  many  of  which  are  of  great  importance 
in  the  arts.  The  chloride  of  the  metal  occurs 
in  great  abundance  in  nature,  as  common  salt. 
(See  Salt).  Its  formula  is  NaCl,  and  it  is 
extensively  used  as  a  source  of  sodium  in  the 
preparation  of  other  compounds  of  the  metal. 
Sodium  nitrate,  NaN03,  commonly  known  as 
<(Chile  saltpetre,®  occurs  native  in  large  quan¬ 
tities  in  Chile,  and  as  it  is  much  cheaper  than 
the  native  t  nitrate  of  potassium,  it  is  used 
largely  in  the  manufacture  of  ordinary  nitre; 
chloride  of  potassium  and  nitrate  iof  sodium  re¬ 
acting  together  to  form  chloride  of  sodium  and 
nitrate  of  potassium.  (See  Nitre).  Sodium 
bromide,  NaBr,  which  is  extensively  used  in 
medicine  as  a  sedative,  is  prepared  by  adding 
bromine  to  a  solution  of  pure  sodium  hydrate, 
NaOH,  till  the  liquid  becomes  slightly  yellow. 
It  is  then  evaporated  to  dryness,  and  strongly 
heated  to  decompose  the  bromate,  NaBrOa, 
which  is  formed  simultaneously  with  the 


bromide ;  after  which  the  residue  is  redissolved 
and  crystallized  by  evaporation. 

Two  oxides  of  sodium  are  known.  Sodium 
monoxide,  Na20,  may  be  prepared  in  several 
ways,  but  it  is  doubtful  if  it  has  yet  been 
obtained  in  a  state  of  absolute  purity.  It  is 
formed  when  metallic  sodium  is  oxidized  in  dry 
air  or  dry  oxygen,  at  ordinary  temperatures ;  but 
it  is  said  that  some  small  trace  of  moisture  must 
be  present,  in  order  for  the  oxidation  to  pro¬ 
ceed.  This  monoxide  is  a  grayish  solid,  having 
a  powerful  affinity  for  water,  with  which  it  com¬ 
bines  to  form  sodium  hydroxide  (NaOH),  as  in¬ 
dicated  by  the  equation  Na20  +  H20  =  2Na0H; 
the  combination  being  attended  by  the  develop¬ 
ment  of  a  considerable  quantity  of  heat.  The 
monoxide  may  also  be  prepared  by  heating  dry 
sodium  hydroxide  with  metallic  sodium,  its  form¬ 
ation  in  this  case  being  attended  by  the  liberation 
of  hydrogen.  Sodium  peroxide,  Na202  (also 
called  the  ((dioxide®),  is  of  considerable  com¬ 
mercial  importance,  owing  to  its  increasing  use 
as  a  bleaching  agent.  It  is  prepared  by  passing 
a  stream  of  dry  air  slowly  over  melted  sodium 
at  a  temperature  of  about  570°  F.,  the  sodium 
being  thereby  converted  into  a  mixture  of  the 
monoxide  and  peroxide.  When  all  the  sodium 
has  been  oxidized,  the  air  current  is  replaced  by 
a  stream  of  dry  oxygen  gas,  which  transforms 
the  monoxide  that  is  present  into  peroxide. 
Sodium  peroxide  is  soluble  in  water,  but  the 
solution  readily  decomposes  with  the  formation 
of  sodium  hydroxide  and  *the  liberation  of 
oxygen,  as  indicated  by  the  equation 

Na202  +  H20  =  2NaOH  +  O. 

The  bleaching  effect  of  the  peroxide  is  due  to 
this  liberation  of  oxygen  from  the  aqueous  solu¬ 
tion. 

Sodium  carbonate,  Na2COs,  commonly  known 
simply  as  c(soda,®  or,  in  the  impure  form,  as 
<(soda  ash,®  is  one  of  the  most  important  chem¬ 
ical  substances  known.  It  was  formerly  pre¬ 
pared  mainly  from  the  ashes  of  sea-plants,  in 
the  same  way  that  carbonate  of  potassium  is 
obtained  from  the  ashes  of  land  plants;  but  at 
the  present  time  it  is  prepared  almost  exclu¬ 
sively  by  chemical  means,  from  common  salt. 
For  many  years  the  only  method  in  use  for  its 
manufacture  was  that  invented  by  Leblanc,  dur¬ 
ing  the  first  French  Revolution,  in  the  latter 
part  of  the  18th  century.  In  1838  the 
((ammonia®  process  was  patented  in  England, 
but  although  this  promised  to  be  superior  to  the 
method  of  Leblanc,  certain  practical  difficulties 
were  encountered  which  proved  to  be  fatal  to 
its  success,  until  they  were  overcome  by  E. 
Solvay,  who  erected  the  first  commercially  suc¬ 
cessful  ((ammonia  process®  plant  near  Brussels, 
in  1861,  and  for  whom  the  process  itself  has 
since  been  named.  A  certain  proportion  of  the 
output  of  sodium  carbonate  is  also  manufactured 
by  electrolysis;  but  the  greater  part  is  manu¬ 
factured  by  the  Solvay  process  though  the 
Leblanc  method  is  still  used  to  a  considerable 
extent. 

Leblanc  Process.— In  the  Leblanc  method 
for  the  manufacture  of  sodium  carbonate  there 
are  two  successive  operations  to  be  performed. 
The  first  of  these,  which  is  known  as  the  (<salt 
cake®  process,  has  for  its  object  the  transforma¬ 
tion  of  chloride  of  sodium  into  sulphate  of 
sodium.  For  this  purpose  the  salt  (sodium 
chloride)  is  heated  with  sulphuric  acid  in  large 
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covered  iron  pans;  hydrochloric  acid  being 
liberated  in  the  course  of  the  reaction,  as  indi¬ 
cated  by  the  equation 

2NaCl  +  H2S04  ==  Na2S04  +  2HC1. 

The  hydrochloric  acid  vapors  which  are  thus 
generated  are  passed  through  a  ^scrubbing  tow¬ 
er, which  contains  coke  or  brick,  .over  which 
a  stream  of  water  is  kept  running,  the  hydro¬ 
chloric  acid  dissolving  in  the  water,  and  con¬ 
stituting  an  important  by-product.  The  crude 
sodium  sulphate,  Na2S04,  is  the  ^salt-cake® 
from  which  this  part  of  the  process  takes  its 
name.  Pure  crystallized  sodium  sulphate  (con¬ 
taining  10  molecules  ot  water  of  crystallization) 
constitutes  the  familiar  substance  known  as 
^Glauber’s  salt,®  which  is  used  in  medicine  as  a 
saline  purgative.  The  salt-cake,  as  obtained  by 
the  first  operation,  is  subsequently  treated  by 
the  <(black  ash®  process,  which  is  so  called  on 
account  of  the  color  of  the  immediate  product 
that  it  yields.  Ten  parts  of  the  salt-cake  are 
mixed  with  10  of  limestone  (calcium  carbonate) 
and  seven  and  a  half  of  coke,  and  the  mixture 
is  heated  in  a  reverberatory  furnace,  technically 
known  as  a  ((balling  furnace.®  The  carbon  of 
the  coal  reduces  the  crude  sodium  sulphate  to 
the  form  of  sulphide  of  sodium,  Na2S,  in  ac¬ 
cordance  with  the  equation 

Na2S04  +  2C  =  Na2S  +  2C02 ; 
while  the  sulphide,  thus  produced,  is  converted 
into  sodium  carbonate  and  calcium  sulphide 
(CaS),  by  the  limestone  (CaC03),  in  accord¬ 
ance  with  the  equation 

Na2S  +  CaCOs  =  Na2C03  +  CaS. 

In  practice  these  two  reactions  go  on  to¬ 
gether,  and  the  final  mixture  of  calcium  sul¬ 
phide,  sodium  carbonate  and  such  impurities 
as  may  be  present  is  the  so-called  ((black-ash,® 
or  crude  soda.  Calcium  sulphide  is  insoluble 
in  water  in  the  presence  of  lime,  and  hence  it  is 
easy  to  separate  the  sodium  carbonate  from  the 
mass  by  solution  and  subsequent  crystallization. 
<(Crystallized  soda,®  or  ((washing  crystals,®  con¬ 
sists  of  sodium  carbonate  crystallized  with  10 
molecules  of  water. 

The  Ammonia  (or  Solvay)  Process. —  The 

ammonia  process  for  the  manufacture  of 
sodium  carbonate  depends  upon  the  fact  that 
when  bicarbonate  of  ammonia,  H(NH4)C03,  is 
added  to  a  solution  of  common  salt  (NaCl), 
bicarbonate  of  sodium  (HNaCOs)  and  sal 
ammoniac  (NH4C1)  are  formed,  as  indicated  by 
the  equation 

NaCl  +  H  ( NH4)  COs  =  HNaCOs  +  NH4C1. 

In  practice,  this  operation  is  carried  out  by  satu¬ 
rating  a  solution  of  common  salt  with  ammonia 
gas  (NH3) ,  and  then  passing  carbon  dioxide 
gas  into  the  solution,  under  pressure.  Bicarbon¬ 
ate  of  ammonium  is  formed  in  the  solution,  but 
is  immediately  broken  up  with  the  formation 
of  bicarbonate  of  sodium,  as  indicated  by  the 
foregoing  equation.  We  may,  therefore,  regard 
the  reaction  as  taking  place  directly  in  accord- 
indicated  by  the  equation 

NH.+CO.+  NaCl+  H20  =  HNaC03+  NH4C1. 
The  sal  ammoniac,  being  quite  soluble,  remains 
in  solution;  while  the  bicarbonate  of  sodium, 
being  relatively  insoluble,  is  obtained  in  the 
solid  form.  The  bicarbonate,  when  dried  and 
strongly  heated,  gives  off  carbon  dioxide  gas  and 
is  converted  into  the  normal  carbonate,  as 
indicated  by  the  equation 

2HNaC03—  Na2C03  +  C02  +  H20; 


the  carbon  dioxide  thus  freed  being  again  used 
in  the  first  stage  of  the  process.  The  sal  am¬ 
moniac  that  is  formed  during  the  process  is 
recovered  from  solution  by  evaporation,  and  the 
ammonia  that  it  contains  is  liberated  by  the  ac¬ 
tion  of  lime  or  magnesia.  The  reaction  in  the 
case  of  magnesia  is 

2NH4C1  +  MgO  =  MgCl2  +  2NH3  +  H20 ; 
the  ammonia  being  used  over  again,  just  as  the 
carbon  dioxide  is.  The  magnesium  chloride, 
MgCl2,  may  be  thrown  away,  or  it  may  be  re¬ 
solved,  by  the  action  of  heat,  into  magnesia 
and  hydrochloric  acid,  as  indicated  by  the  equa¬ 
tion 

MgCla  +  H20  ==  MgO  +  2HC1 ; 
the  hydrochloric  acid  so  obtained  constituting 
a  by-product,  just  as  it  does  in  the  Leblanc 
process. 

Sodium  carbonate  is  used  in  the  arts  for 
the  greatest  variety  .of  purposes.  When  a  stream 
of  carhon  dioxide  is  passed  through  a  saturated 
solution  of  the  carbonate,  sodium  bicarbonate 
(or  hydrogen  sodium  carbonate),  HNaC03,  is 
formed ;  and,  as  has  already  been  stated,  the 
bicarbonate  may  be  again  transformed  into  the 
carbonate  .by  the  action  ,of  heat.  Sodium  bi¬ 
carbonate  is  used  in  the  manufacture  of  baking 
powders.,  in  the  preparation  of  effervescing 
drinks,  in  medicine  and  for  many  other  pur¬ 
poses. 

Sodium  hydrate,  sodium  hydroxide  or 
<(caustic  soda,®  may  be  prepared  by  boiling 
lime  (calcium  hydroxide)  with  sodium  car¬ 
bonate,  the  reaction  being 

Ca(OH)2  +  Na2CQ3=’ CaCOs  +  2NaOH. 
The  carbonate  of  calcium  that  is  formed  at  the 
same  time  is  practically  insoluble,  and  by  al¬ 
lowing  it  to  subside,  and  evaporating  the  super¬ 
natant  liquid  to  dryness,  sodium  hydroxide  is 
obtained  in  the  form  of  a  white  fibrous  mass. 
The  hydroxide  melts  at  a  red  heat,  deliquesces 
in  the  air,  and  absorbs  carbon  dioxide  gas  even 
from  the  air,  passing  then  into  the  carbonate. 
Sodium  hydroxide  is  formed  when  metallic 
sodium  is  thrown  upon  water,  the  water  being 
decomposed  with  the  liberation  of  free  hydro¬ 
gen,  according  to  the  equation 

Na  +  H20  =  NaOH  +  H. 

The  heat  developed  by  this  reaction  is  not  in 
general  sufficient  to  ignite  the  liberated  hydro¬ 
gen.  (Compare  Potassium).  Sodium  hydroxide 
is  intensely  alkaline,  and  large  quantities  of  it 
are  used  in  the  manufacture  of  soap,  in  the 
mercerizing  of  cotton  and  for  many  other  pur¬ 
poses. 

Of  the.  remaining  compounds  of  sodium,  the 
borate,  silicate,  phosphate  and  hyposulphite 
may  be  especially  mentioned.  Borax,  or  sodium 
tetraborate,  Na2B407  +  10H2O,  occurs  native, 
the  chief  supply  of  the  United  States  now 
coming  from  California.  (See  Borax.;  Boron). 
Sodium  silicate,  Na2Si03,  commonly  known  as 
<(water  glass,®  is  prepared  by  melting  quartz 
sand  with  sodium  carbonate.  It  is  soluble  in 
water,  and  is  largely  used  in  the  manufacture 
of  artificial  stone.  Three  phosphates  of  sodium 
are  known,  phosphoric  acid  (q.v.)  being 
tribasic.  The  one  which  is  understood  when 
<(sodium  phosphate®  is  mentioned  without  quali¬ 
fication  is  the  hydrogen  di-sodium  phosphate, 
whose  formula  is  HNa2P04.  Hyposulphite  (or 
thiosulphate)  of  sodium,  commonly  known  as 
(<hypo,®  has  the  formula  Na2S203  +  5H20,  and 
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is  prepared  by  passing  a  stream  of  sulphur 
dioxide  gas  through  a  solution  of  sodium  sul¬ 
phide  and  sodium  hydroxide,  and  then  crystalliz¬ 
ing  the  solution  by  evaporation.  It  is  extensively 
used  in  photography  for  “fixing®  negatives  and 
silver  prints;  its  action  depending  upon  its 
power  of  dissolving  such  parts  of  the  silver 
salts  as  have  not  been  reduced  by  the  action 
of  light,  or  the  developer.  “Hypo®  is  also  used 
by  paper  makers  as  an  antichlor,  for  neutral¬ 
izing  the  last  traces  of  the  chlorine  that  may  be 
left  in  the  pulp,  after  it  has  been  bleached 
with  “chloride  of  lime.® 

In  general,  the  salts  of  sodium  are  closely 
analogous  in  all  respects  to  those  of  potassium, 
so  that  for  most  purposes  a  salt  of  either  of 
these  metals  may  be  substituted  for  the  cor¬ 
responding  salt  of  the  other  one.  Salts  of 
sodium  that  are  volatile,  in  the  flame  of  the 
Bunsen  burner  communicate  to  that  flame  an 
intense  orange-yellow  color,  and. when  the  light 
from  such  a  flame  is  examined  through  the 
spectroscope,  the  color  is  found  to  be  due  to  a 
close  pair  of  lines  in  the  orange-yellow  region, 
which  coincide  with  the  ftD®  lines  of  the  solar 
spectrum.  The  light  from  a  flame  that  is  colored 
by  volatile  sodium  salts  is  nearly  monochro¬ 
matic,  and  such  flames  are,  therefore,  used  in 
numerous  physical  experiments,  in  which  the 
production  of  light  of  a  single  wave-length  is 
desired. 

A.  D.  Risteen, 

Director  of  Technical  Research,  The  Travelers 
Insurance  Company,  Hartford,  Conn. 

SODIUM,  Production  of.  See  Electro¬ 
chemical  Industries. 

SODOM,  Apple  of.  See  Apple  of  Sodom. 

SODOM  AND  GOMORRAH,  Palestine, 
the  principal  of  the  five  cities,  Sodom,  Gomorrah, 
Admah,  Zeboim  and  Zoar,  described  in  the  book 
of  Genesis  as  the  “cities  of  the  plain®  of  Jor¬ 
dan.  According  to  Gen.  xix,  they  were  over¬ 
thrown  on  account  of  the  wickedness  of  their 
inhabitants,  with  the  exception  of  Zoar,  which 
was  spared  at  the  supplication  of  Lot.  Modern 
writers  are  not  agreed  as  to  the  site  of  these 
cities.  They  have  commonly  been  placed  on  the 
south  of  the  Dead  Sea,  near  the  Salt  Hill  of 
Usdum ;  but  it  appears  that  this  is  not  in  ac¬ 
cordance  with  the  Scripture  narrative,  nor  with 
the  other  references  to  these  cities  in  the  Bible. 
The  site  is  supposed  to  be  north  of  the  Dead 
Sea,  and  visible  on  the  east  from  a  height  be¬ 
tween  Bethel  and  Ai.  Sodom  and  Gomorrah 
are  commonly  used  in  the  allegorical  or  denun¬ 
ciatory  language  of  the  Scriptures  as  typical  ex¬ 
amples  of  extremely  wicked  communities ; 
hence  the  word  sodomy.  See  also  Dead  Sea. 

SODOMA,  11,  el  so-do'ma,  Italian  painter 
known  also  as  Giovanni  Antonio  Bazzi :  b.  Ver- 
celli,  1477;  d.  Siena,  1549.  He  was  noted  for 
his  religious  and  historical  works.  His  best- 
known  pictures  are  the  famous  frescoes  in  the 
Villa  Farnesina  in  Rome.  Consult  Jansen,  (Life 
of  Sodoma>  (1870). 

SOFIA,  so-fe'a,  or  SOPHIA,  Bulgaria, 
capital  of  the  principality,  310  miles  by  rail 
northwest  of  Constantinople,  occupies  a  plateau 
of  the  Balkans.  It  consists  of  two  distinct  sec¬ 
tions  —  the  old  town  and  the  new  town  built 
since  1880.  The  modern  town  is  suggestive  of 
the  French  cities ;  the  main  streets  radiate 


from  the  national  palace,  and  are  bordered  by 
stucco-covered  houses,  and  fine  government 
buildings,  chief  of  which  are  the  court  of 
justice,  national  bank  and  libraries,  war  de¬ 
partment,  city  hall,  consulates  and  a  capacious 
theatre ;  and,  in  the  old  town,  the  cathedral 
and  mausoleum  of  Alexander  of  Battenberg. 
There  are  extensive  bazaars  and  fine  baths. 
On  the  highest  point  in  the  town  stand  the  ruins 
of  an  ancient  church  (and  mosque) —  Saint 
Sophia.  There  are  a  university  for  both  sexes, 
with  2,300  students,  several  churches,  a  syna¬ 
gogue  and  a  monument  to  Alexander  II  of 
Russia,  military  and  other  schools,  and  a  public 
park.  The  gypsy  quarter  lies  between  the 
Lion  Bridge  and  the  railway  station.  There  is 
a  brisk  trade  in  hides,  liquor,  corn  and  wheat. 
Sofia  stands  on  the  ancient  site  of  Ulpia  Ser- 
dica,  and  was  occupied  by  the  Bulgarians  in 
809;  in  1382  it  was  taken  by  the  Turks;  in  the 
crusade  of  1443  was  sacked  by  the  Poles  and 
Hungarians,  and  in  1878  was  captured  by  the 
Russians,  the  Mohammedans  fleeing.  It  has 
been  frequently  plundered  and  bombarded,  but 
remains  prosperous,  developing  rapidly  as  cap¬ 
ital  of  the  Bulgarian  principality.  Pop.  about 
105,000;  with  district,  482,000. 

.SOFT  GRASS,  a  grass,  described  as  velvet- 
grass  in  the  article  Grasses  in  the  United 
States  (q.v.). 

SOFT-SHELLED  TURTLES.  See 

Turtle. 

SOFTAS,  sof'taz,  pupils  who  study  Moham¬ 
medan  law  and  theology  in  schools  attached 
to  the  mosques.  They  are  boarded  free  of 
charge,  the  expense  being  paid  from  the  reve¬ 
nue  of  the  mosques,  or  from  donations  made 
for  the  purpose.  If  too  poor  to  provide  their 
own  clothing  or  bedding,  it  is  found  for  them 
by  the  charitable,  the  support  of  the  softas  in 
their  studies  being  a  favorite  and  pious  object 
of  Mussulman  generosity.  The  softas  are  a 
most  conservative  class,  and  almost  -fatatical  in 
their  adherence  to  the  ancient  rules  of  their 
religion.  They  refuse  to  adopt  Western  ideas 
or  fashions,  and  they  exert  a  strong  reaction¬ 
ary  influence  in  Turkish  affairs.  After  suffi¬ 
cient  study  of  the  Koran,  the  Sunna,  the  Arabic 
language  and  other  Mohammedan .  learning, 
they  pass  an  examination  which  entitles  them 
to  be  called  Khodjas.  The  term  “softas®  is 
also  applied  generally  to  the  ulemas,  imams, 
and  others  connected  with  the  mosques.  See 
Mohammedanism;  Sunna;  Sunnites. 

SOFT-SHELL  BAPTISTS.  See  Bap¬ 
tists. 

SOHAR,  sd'har,  Arabia,  a  seaport  on  the 
southeastern  coast,  on  the  Gulf  of  Oman,  165 
miles  northwest  of  the  capital,  Muskat.  It  is 
a  walled  town  and  its  chief  buildings  are  a 
castle  and  synagogues.  There  are  iron-foun¬ 
dries  and  other  metal-works,  also  a  consider¬ 
able  weaving  industry,  and  the  lands  of  the 
vicinity  are  highly  cultivated.  As  early  as  the 
10th  century  it  was  an  important  centre  of 
trade.  In  the  period  extending  from  the  16th 
to  the  17th  century,  it  was  occupied  by  the 
Portuguese.  Pop.  24,000. 

SOHN,  zon,  Karl  Ferdinand,  German 
painter :  b.  Berlin,  10  Dec.  1805 ;  d.  Cologne,  25 
Nov.  1867.  He  studied  under  Schadow;  was 


SOHRAB  AND  RUSTUM  — SOIL 


225 


appointed  professor  in  the  Academy  of  Ditssel- 
dorf  in  1832.  Among  his  most  celebrated  pic¬ 
tures  are  (Rinaldo  and  Armida)  (1827)  ; 

( Diana  and  Actseon)  (1833)  ;  The  Judgment  of 
Paris)  and  <Romeo  and  Juliet>  (1836)  ;  (Tasso 
and  the  Two  Leonoras)  (1838). 

SOHRAB  AND  RUSTUM,  by  Matthew 
Arnold  (published  1853),  is  perhaps  the  most 
important  classical  English  poem  since  Words¬ 
worth.  Its  theme  —  the  combat  of  a  father 
with  his  son  in  ignorance  of  their  kinship  — 
involves  central  human  relations  in  love  and  in 
war,  and  gives  full  scope  for  pathos,  tragic 
irony,  and  the  classical  sense  of  fate.  These 
are  conveyed  in  891  blank  verse  lines  of  clear 
and  measured  narrative,  with  passages  of  de¬ 
scription  and  dialogue,  full  of  sonorous  names 
after  the  manner  of  Milton,  and  of  elaborate 
similes  and  other  reminiscences  of  Homer  and 
the  Greek  tragic  poets;  so  that  the  focal  and 
universal  theme,  which  even  if  unembellished 
would  have  appealed  to  all  men,  is  given  every 
means  of  evoking  in  instructed  readers  the 
peculiarly  classical  [esthetic  effect  of  modified 
remembrance  and  recognition.  Yet  the  poem 
does  not  in  the  least  suggest  a  cento ;  its  action, 
which,  as  an  “episode^  or  rather  epyllion,  takes 
us  at  once  in  medias  res,  carries  all  off  with  a 
masterly  epic  stride;  while  perhaps  the  most 
celebrated  passage  —  that  in  which,  at  the  end 
of  the  poem,  the  course  of  the  river  Oxus  is 
followed  to  the  sea  —  is  modern  in  its  feeling 
for  the  resolution  of  all  human  discords  in 
nature’s  serene  disregard  of  them.  Compari¬ 
son  of  the  narrative  structure  of  (Sohrab  and 
Rustum)  with  that  of  the  (Shah  NamehA  the 
original  of  the  story,  will  show  Arnold’s  de¬ 
cisive  improvements  in  compactness,  in  unity, 
and  in  economy  of  means ;  comparison  with 
other  versions  of  the  same  theme,  such  as  the 
fragmentary  Old  High  German  (Hildebrands- 
liedC  and  Mr.  W.  B.  Yeats’  play  (On  Baile’s 
Strand,-*  will  show  the  equally  decisive  superi¬ 
ority  of  Arnold’s  poem  in  universality  and 
human  significance. 

Samuel  Lee  Wolff. 

SOIL,  a  term  used  to  designate  the  super¬ 
ficial  portion  of  the  earth’s  surface  composed  of 
broken  and  disintegrated  rock  mixed  with  vary¬ 
ing  proportions  of  decayed  and  decaying  animal 
and  vegetable  matter  (humus).  _  For  the  entire 
mantle  of  unconsolidated  material  covering  the 
earth’s  surface  and  including  the  soil  Merrill 
proposes  the  expressive  name  regolith,  from 
pvyoc,  a  blanket,  and  A0of,  a  stone.  The  soil 
proper  is  the  upper  portion  of  the  regolith.  In 
humid  regions  as  a  rule  it  is  easy  to  trace  the 
gradation  from  soil  proper  at  the  surface 
through  subsoil  to  the  underlying  undecom¬ 
posed  rock.  The  subsoil  is  distinguished  from 
the  surface  soil  mainly  by  a  smaller  percentage 
of  organic  matter  and  greater  compactness,  the 
latter  being  due  to  the  accumulation  of  finer 
particles  carried  down  by  percolating  water 
(clay  subsoil)  or  to  the  formation  of  hardpan 
resulting  from  the  compacting  effect  of  con¬ 
tinued  cultivation  at  a  uniform  depth  or  to  the 
cementing  action  of  salts  formed  in  the  soil 
(calcerous  and  alkali  hardpan).  Hilgard  has 
shown  that  on  account  of  the  absence  of  the 
leaching  action  of  water,  the  soils  of  arid  re¬ 
gions  are  often  uniform  to  a  great  depth,  there 
vol.  25  —  15 


being  little  or  no  distinction  between  soil  and 
subsoil,  although  under  irrigation  and  cultiva¬ 
tion  calcerous  and  alkali  hardpan  frequently 
makes  its  appearance. 

Origin,  Formation,  and  Classification. — 

Soils  have  in  the  main  been  derived  from  the 
solid  rock  of  the  earth’s  crust  through  the  dis¬ 
integrating  (weathering)  and  transporting  ac¬ 
tion  of  various  agencies,  among  which  are 
changes  of  temperature  (heat  and  frost),  mov¬ 
ing  water  or  ice  (glacial  action),  chemical 
action  of  air  and  water  and  the  influence  of 
animal  and  vegetable  life  (including  the  action 
of  micro-organisms)';  and  since  some  of  these 
agencies  are  continually  at  work  the  properties 
of  soils  are  constantly  being  more  or  less  modi¬ 
fied.  Soils  are  grouped  according  to  the  method 
of  their  formation  into  two  main  classes:  (.1) 
Sedentary  soils  formed  by  the  weathering  of 
rock  in  situ  (residual  deposits)  or  by  the  ex¬ 
tensive  accumulation  of  organic  matter  as  in 
case  of  marsh  or  peat  soils  (comulose  de¬ 
posits)  ;  and  (2)  transported  soils  composed  of 
materials  transported  from  other  localities  than 
that  in  which  the  soil  is  found  by  water,  ice 
(glaciers)  or  wind.  Under  residual  soils  Mer¬ 
rill  includes  such  as  are  composed  of  “those 
products  of  rock  degeneration  which  are  to-day 
found  occupying  the  sites  of  the  rock  masses 
from  which  they  were  derived,  and  immedi¬ 
ately  overlying  such  portions  as  have  as  yet 
escaped  destruction.®  Such  soils  occur  most  ex¬ 
tensively  in  the  United  States  east  of  the  Mis¬ 
sissippi  River  and  south  of  the  southern  margin 
of  the  ice  sheets  of  the  Glacial  Epoch  and  are 
typically  exemplified  in  the  usually  highly  col¬ 
ored  brown,  red  and  yellow  ferruginous  clay 
soils  of  the  southern  Appalachian  region.  The 
cumulose  deposits  are  typically  illustrated  in 
the  United  States  in  the  Dismal  Swamp  lands 
or  the  muck  soil  of  Florida. 

The  more  important  examples  of  transported 
soils  are  alluvial  soils,  familiarly  typified  in  the 
river  bottom  lands  and  deltas  like  those  of  the 
Nile  and  Mississippi ;  ceolian  soils  composed  of 
materials  transported  by  the  wind  and  typified 
by  the  sand  dunes  of  seacoast  regions  and  the 
characteristic  loess  of  China  and  other  coun¬ 
tries  ;  and  glacial  drift  soils  due  to  glacial  action. 
Such  drift  soils  cover  a  large  portion  of  the 
northeastern  and  north  central  United  States 
and  are  composed  of  the  debris  of  disintegrated 
rocks  of  various  kinds  brought  down  from  the 
north  during  the  glacial  period.  Besides  these 
main  types  of  soils  there  are  several  others  of 
more  or  less  importance  in  the  United  States, 
including  the  soils  composed  of  fine  volcanic 
ash  found  in  considerable  areas  in  Kansas,  Ne¬ 
braska,  Colorado,  Montana  and  other  Western 
States ;  adobe,  a  stiff  clayey  soil  distributed  in 
circumscribed  areas  over  a  large  portion  of  the 
arid  region  of  the  United  States ;  gumbo  soil, 
a  compact  fine  silty  soil ;  and  a  so-called  loess 
supposed  to  be  of  alluvial  origin.  In  practice 
soils  are,  as  a  rule,  described  simply  as  gravelly, 
sandy,  loamy,  clayey,  calcareous,  humous  or 
peaty,  etc.,  according  to  the  fineness  of  the  soil 
particles  and  the  proportions  of  sand,  clay,  lime 
and  humus.  They  are  also  distinguished  as 
light  or  heavy,  but  as  so  used  these  terms  do  not 
refer  to  the  actual  weight  of  the  soil,  but  rather 
to  the  ease  with  which  it  is  cultivated.  Thus 
sandy  soils,  which  are  termed  “light®  in  an 
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agricultural  sense,  are  actually  heavier  than  clay 
soils,  which  are  considered  “heavy®  from  an 
agricultural  standpoint. 

There  are  almost  innumerable  gradations  of 
soil  types  as  regards  chemical  and  physical 
characteristics,  so  that  a  satisfactory  classifica¬ 
tion  on  this  basis  is  very  difficult.  The  Bureau 
of  Soils  of  the  United  States  Department  of 
Agriculture,  therefore,  maps  and  classifies  the 
typical  soils  of  the  areas  it  surveys  on  the  basis 
of  the  differences  in  agricultural  value  as  de¬ 
termined  by  field  observations  on  “the  character 
of  the  soil  and  its  relation  to  crops  and  vegeta¬ 
tion,®  supplemented,  however,  by  physical  and 
chemical  examinations.  Considering  the  soil 
mainly  as  a  medium  into  which  plants  send 
their  roots  and  from  which  they  draw  a  part  of 
their  food,  it  is  evident  that  its  agricultural 
value  will  depend  largely  upon  the  character  of 
the  original  rocks  from  which  the  soil  was 
derived,  the  degree  of  fineness  to  which  the  ma¬ 
terial  has  been  reduced,  the  amount  and  char¬ 
acter  of  the  organic  admixture,  as  well  as  upon 
the  treatment  to  which  the  soil  has  been  sub- 
jected  and  the  changes  it  undergoes  under  culti¬ 
vation.  The  fertility  of  a  soil  is,  therefore,  de¬ 
termined  not  only  by  the  store  of  plant  food 
which  it  contains,  but  depends  to  a  large  extent 
upon  the  chemical,  physical  and  biological  proc¬ 
esses  by  which  this  plant  food  is  rendered 
available  to  plants.  The  soil  is  not  only  a  store¬ 
house  of  plant  food,  but  a  workshop  or  labora¬ 
tory  in  which  this  food  is  being  constantly  pre¬ 
pared  for  the  use  of  plants,  and  it  is  the  object 
of  cultivation  to  promote  the  processes  by 
which  this  is  brought  about.  Chemical,  physical 
and  biological  properties  and  processes  are  so 
intimately  associated  in  soil  that  it  is  not  always 
possible  clearly  to  distinguish  between  them. 
For  convenience  of  discussion,  however,  it  is 
desirable  to  consider  them  separately. 

Chemical  Composition  and  Properties  of 
Soils. —  Plants  derive  all  of  their  ash  or  mineral 
constituents  and  a  large  part  of  their  nitrogen 
from  the  soil,  and  in  order  that  a  soil  may  pro¬ 
duce  plants  it  must  contain  these  constituents 
in  proper  proportion  and  in  assimilable  con¬ 
dition.  Nitrogen  is  one  of  the  largest  and  most 
important  constituents  of  plants.  The  ash  con¬ 
stituents  are  taken  up  in  comparatively  small 
amounts  by  plants,  but  they  are  none  the  less 
essential  to  their  growth.  The  more  import¬ 
ant  mineral  elements  of  plant  food  include 
sulphur,  phosphorus,  potassium,  calcium,  mag¬ 
nesium  and  iron.  Apparently  sodium,  silicon  and 
manganese  are  also  needed  by  plants.  Since  the 
rocks  from  which  soils  are  derived  contain 
more  or  less  of  all  the  mineral  elements  it  is 
not  likely  that  any  soil  will  be  entirely  lacking 
in  any  of  those  required.  Their  proportion  and 
availability  for  assimiliation  by  the  plant  may, 
however,  vary  so  widely  as  to  cause  wide  differ¬ 
ences  in  productiveness.  The  constituents  of 
soils  may  be  divided  into  three  classes:  (1) 
Active,  that  is,  soluble  in  water  or  the  root 
secretions  of  plants  and  hence  readily  available ; 
(2)  latent,  that  is,  not  soluble  in  water  or  root 
secretions,  and  hence  not  readily  available,  but 
becoming  so  in  time  through  natural  agencies, 
by  the  application  of  fertilizers  or  soil  amend¬ 
ments,  such  as  lime,  marl,  etc.,  or  as  a  result 
of  tillage;  and  (3)  mechanical.  The  last  is  by 
far  the  largest  class,  constituting  usually  from 
90  to  95  per  cent  of  the  entire  mass  of  the  soil, 


and  chemical  analysis  shows  it  to  be  as  a  rule 
mainly  silica  or  sand.  Hilgard  gives  the  aver¬ 
age  composition  of  soils  of  arid,  semiarid 
and  humid  regions  as  determined  by  ordinary 
methods  of  chemical  analysis  (treatment  with 
strong  acids)  as  follows : 


Average  Chemical  Composition  of  Soil. 


CONSTITUENTS 

Humid 

region 

Semiarid 

(transi¬ 

tion) 

region 

Arid 

region 

Per  cent 

Per  cent 

Per  cent 

Insoluble  matter . 

84.17 

75.04 

69. 16 

Soluble  silica . 

4.04 

8.46 

6.71 

Potash . 

.21 

.33 

.67 

Soda . 

.  14 

.32 

.35 

Lime . 

.13 

.70 

1.43 

Magnesia . . 

.29 

.47 

1.27 

Iron  oxide . 

3.88 

2.08 

5.48 

Alumina . 

3.66 

4.57 

7.21 

Manganese  oxide . 

.  13 

.11 

Phosphoric  acid . 

.  12 

.21 

.  16 

Sulphuric  acid . 

.05 

.02 

.06 

Humus . 

1.22 

3.24 

1.13 

Nitrogen  in  soil . 

(.12) 

.22 

.13 

It  will  be  observed  that  the  proportions  of 
actual  fertilizing  constituents  —  nitrogen,  phos¬ 
phoric  acid,  potash,  lime,  etc. —  are  relatively 
small.  When,  however,  the  amounts  per  acre 
are  taken  into  consideration  they  assume  greater 
importance.  An  acre  of  sandy  soil  to  a  depth 
of  one  foot  may  be  assumed  to  weigh  about 
4,000,000  pounds,  of  loam  soil  3,500,000  pounds, 
of  clay  soil  3, 250, 000.  pounds.  An  acre-foot  of 
loam  soil  of  the  humid  region,  having  the  aver¬ 
age  composition  given  above,  would,  therefore, 
contain  7,350  pounds  of  potash,  4,550  pounds  of 
lime,  4,200  pounds  of  phosphoric  acid  and  4,200 
pounds  of  nitrogen,  amounts  sufficient  to  sup¬ 
ply  the  needs  of  many  crops.  It  should  be 
borne  in  mind,  however,  that  these  are  average 
figures  from  which  there  may  be  wide  depart¬ 
ures  even  in  soils  of  the  same  type,  and  that 
productiveness  of  a  soil  as  determined  by  chem¬ 
ical  composition  depends,  as  already  stated,  not 
so  much  upon  the  total  amounts  of  the  con¬ 
stituents  present  as  upon  their  availability  for 
the  uses  of  plants.  Ordinarily  chemical  analysis 
may  show  the  presence  of  large  amounts  of 
all  the  necessary  fertilizing  constituents  and 
still  the  soil  may  be  unproductive  if  these  con¬ 
stituents  are  not  in  a  form  in  which  they  may 
be  readily  appropriated  by  the  plant.  Chemical 
analysis  is  capable  of  showing  the  presence, 
absence  or  marked  deficiency  of  any  necessary 
constituent  or  the  presence  of  harmful  sub¬ 
stances,  but  it  has  not  yet  reached  such  a  stage 
of  perfection  that  it  can  show  with  absolute 
certainty  the  amount  of  available  plant  food 
which  a  soil  contains. 

The  methods  most  commonly  used  for  de¬ 
termining  the  availability  of  plant  food  in  soils 
involve  the  treatment  of  the  soil  with  a  weak 
solvent,  such  as  1  per  cent  citric  acid,  fifth- 
normal  nitric  acid,  carbonated  water  or  am¬ 
monia  chloride  solution,  which  it  is  assumed 
approximates  the  power  of  plants  to  utilize  the 
soil  constituents.  Schloesing,  among  others,  has 
called  attention  to  the  importance  of  studying 
the  availability  of  plant  food  in  the  soil  by 
means  of  water  extracts,  but  the  Bureau  of 
Soils  of  the  United  States  Department  of  A^ri- 
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culture  applying  a  method  based  upon  the 
solubility  of  the  soil  constituents  in  water  to 
a  large  number  of  productive  and  unproductive 
soils  of  the  United  States,  reached  the  conclu¬ 
sion  that  <(practically  all  cultivable  soils  con¬ 
tain  naturally  a  nutrient  solution  which  varies 
within  comparatively  narrow  limits  with  regard 
either  to  composition  or  concentration  and 
which v  is  usually  sufficient  for  plant  growth® 
and  that,  therefore,  there  is  no  obvious  relation 
between  the  chemical  composition  of  the  soil 
and  solution  and  the  yield  of  crops.  The  work 
of  others,  however,  indicate  that  the  growth  of 
plants  in  the  water  extracts  of  soil  closely  par¬ 
allel  their  growth  in  the  soil  from  which  the 
extracts  are  made.  The  recent  development  of 
centrifugal,  displacement,  or  pressure  methods 
of  obtaining  unaltered  or  but  little  changed 
soil  solutions  in  quantity  permits  of  important 
investigations  •  on  this  point  not  heretofore 
possible. 

The  availability  of  the  soil  constituents  de¬ 
pends  largely  upon  the  extent  to  which  disin¬ 
tegration  has  proceeded  and  the  amount  of 
leaching  to  which  the  soil  has  been  subjected. 
Thus  in  the  soils  of  arid  regions  in  which  disin¬ 
tegration  has  been  going  on  uninterruptedly 
for  ages  with  no  leaching,  the  soluble  salts  are 
always  found  in  large  and  often  in  excessive 
amounts,  as,  for  example,  in  the  so-called  alkali 
soils J  which  are  simply  soils  containing  an 
excess  of  soluble  salts  accumulated  at  or  near 
the  surface,  and  which  when  this  excess  is 
removed,  dispersed  or  otherwise  rendered  in¬ 
nocuous,  are  among  the  most  fertile  known. 

Chemical  analysis  shows  soils  to  be  very 
variable  in  composition,  and  since  the  processes 
by  which  soils  are  formed  and  plant  food  ren¬ 
dered  available  are  continually  going  on,  fre¬ 
quent  examinations  are  necessary  if  accurate 
knowledge  of  the  chemical  properties  of  a  soil  at 
any  given  time  or  of  the  amounts  of  plant  food 
becoming  available  during  the  period  of  growth 
of  a  plant  is  to  be  had.  While,  as  already  inti¬ 
mated,  chemical  analysis  must  not  be  taken  as 
an  absolute  guide  to  the  fertilizer  deficiencies 
and  requirements  of  soils,  certain  general  de¬ 
ductions  have  been  drawn  from  soil  analyses 
which  may  be  of  practical  value  if  applied  with 
discrimination.  For  example,  German  authori¬ 
ties  classify  soils  on  the  basis  of  their  chemical 
analysis  as  follows :  Soils  containing  less  than 
0.05  per  cent  of  either  nitrogen  or  phosphoric 
acid  are  considered  as  poor,  those  containing 
from  0.05  to  0.1  per  cent  moderately  rich,  0.1 
per  cent  average  or  normal,  from  0.10  to  0.15 
per  cent  good,  and  above  0.15  per  cent  rich; 
soils  containing  less  than  0.05  per  cent  of  potash 
are  classified  as  poor,  from  0.05  to  0.15  per  cent 
moderately  rich,  from  0.15  to  0.25  per  cent 
average  or  normal,  and  over  0.25  per  cent  rich; 
loam  soils  containing  less  than  0.1  per  cent  of 
lime  are  classified  as  poor,  from  0.1  to  0.25 
per  cent  moderately  rich,  from  0.25  to  0.5  per 
cent  average  or  normal,  from  0.5  to  1  per  cent 
good,  and  over  1  per  cent  rich ;  sandy  soils  con¬ 
taining  less  than  0.05  per  cent  of  lime  are  clas¬ 
sified  as  poor,  from  0.5  to  0.1  per  cent  mod¬ 
erately  rich,  from  0.1  to  0.2  per  cent  average 
or  normal.  Over  0.2  per  cent  of  lime  is  not 
often  found  in  sandy  soils. 

The  minimum  percentages  of  the  different 
mineral  elements  in  the  soils  of  the  United 


States,  which,  according  to  Hilgard,  chemical 
analysis  has  found  to  be  necessary  to  the  thrifty 
growth  of  general  crops,  may  be  summarized  as 
follows :  Potash  may  vary  widely  without  ma¬ 
terial  effect  but  should  not  as  a  rule  be  less 
than  0.25  per  cent.  One-tenth  per  cent  of 
phosphoric  acid  is  adequate  and  there  should 
not  be  less  than  0.05  per  cent  of  it.  The 
greater  the  proportions  of  lime  and  humus 
and  the  less  the  amount  of  iron  in  the  soil  the 
smaller  the  percentage  of  phosphoric  acid  re¬ 
quired.  One-tenth  per  cent  of  nitrogen  is  ade¬ 
quate.  Lime  should  not  fall  below  0.1  per  cent 
in  .  sandy  soils  nor  0.6  per  cent  in  heavy  clay 
soils.  As  a  general  rule  the  larger  the  propor¬ 
tion  of  lime  present  the  lower  the  percentages 
of  potash,  phosphoric  acid  and  nitrogen  re¬ 
quired.  Magnesia  is  seldom  deficient.*  Iron 
is  usually  present  in  abundance.  Humus,  which 
modern  investigation  has  shown  to  be  a  variable 
complex  of  many  substances  and  not  a  definite 
compound,  may  vary  widely  in  amount  and 
nitrogen  content.  The  humus  of  humid  soils 
usually  contains  a  smaller  percentage  of  nitro¬ 
gen  than  that  of  soils  of  arid  regions.  Humus 
is.  not  only  important  as  a  source  of  supply  of 
nitrogen,  but  also  of  other  plant  food  constitu¬ 
ents— potash,  phosphoric  acid,  lime,  etc.  Ac¬ 
cording  to  Snyder,  the  proportion  of  these  con¬ 
stituents  combined  with  humus  represents  to  a 
large  extent  the  amounts  available  in  the  soil. 

An  important  property  of  soils,  which  is 
partly  chemical  and  partly  physical,  is  their 
absorptive  power  for  fertilizing  constituents, 
which  prevents  these  constituents  from  being 
lost  in  the  drainage  or  dissipated  in  other  ways 
before  the  plant  can  utilize  them.  Of  the  more 
important  fertilizing  constituents  soils  ap¬ 
parently  have  the  least  retentive  power  for 
nitrogen  (especially  in  the  form  of  nitrates) 
and  the  greatest  for.  phosphoric  acid.  Soils  ap¬ 
parently  hold  lime  less  tenaciously  than  potash, 
since  it  has  been  shown  that  when  potassium 
chloride  is  added  to  a  soil  the  potash  is  retained 
by  the  soil  and  the  lime  of  the  soil  passes  into 
the  drainage  in  combination  with  the  chlorine. 

Physical  Properties  and  Processes. —  The 
physical  properties  of  soils  which  are  of  special 
importance  are  color,  weight,  fineness  of  divi¬ 
sion  or  texture,  arrangement  of  particles  or 
structure,  adhesiveness,  and  relations  to  heat, 
gases,  water  and  dissolved  solids.  The  physi¬ 
cal  properties  of  soils  are  to  such  a  large  extent 
inherent  that  the  common  practice  of  selecting 
soils  with  special  reference  to  the  suitability  of 
their  physical  properties  to  the  crop  to  be  grown 
is  .  usually  a  wise  one.  Nevertheless  good  tilth 
with  good  water  conditions,  aeration  and  tem¬ 
perature,  as  well  as  an  adequate  supply  of  plant 
food,  which,  are  so  essential  to  productiveness, 
may  be  modified  and  improved  to  a  considerable 
extent  by  proper  management,  culture  and  fer¬ 
tilizing,  and  with  the  improved  physical  condi¬ 
tions  the  chemical  and  biological  processes  of 
the  soil  come  effectively  into  play. 

The  physical  properties  of  soils  depend 
largely  upon  the  relative  proportions  of  stones, 
gravel,  sand,  clay,  lime,  and  organic  matter  pres¬ 
ent.  Sandy  soils  are  as  .  a  rule  light  colored, 
dry,  warm,  of  low  adhesive  power,  have  little 


*  According  to  Loew  magnesium  salts  unaccompanied 
by  a  certain  proportion  of  lime  exert  a  toxic  effect  on  plant 
growth. 
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absorptive  capacity  for  moisture  and  fertilizing 
matter,  and  are  generally  poor.  Clayey  soils 
are  more  adhesive  and  have  a  stronger  absorp¬ 
tive  power  for  water  and  fertilizing  matter. 
They  are  as  a  rule  wetter,  cooler  and  more  dif¬ 
ficult  to  work  than  sandy  soils,  but  are  naturally 
more  fertile.  Soils  containing  a  considerable 
amount  of  humus  are  dark  colored  and  light  in 
weight  and  have  a  strong  absorptive  power. 
Hence,  humus  soils  are  frequently  wet  soils. 
Lime  improves  the  structure  of  both  sandy  and 
clayey  soils,  hastens  the  decay  of  organic  mat¬ 
ter,  corrects  acidity  and  promotes  nitrification 
and  other  beneficial  bacterial  activities.^ 

The  color  of  *  soils  is  determined"  in  most 
cases  by  the  proportions  of  organic  matter  and 
oxide  of  iron  they  contain  and  is  of  little  im¬ 
portance  except  that  it  probably  affects  in  some 
degree  the  temperature  of  the  soil  (see  below). 

Soils  vary  widely  in  weight,  as  already  inti¬ 
mated.  Hall  gives  the  following  figures : 

Weights  per  Cubic  Foot  of  Different  Kinds 
of  Soil. 


Weight  per 
cubic  foot 
Pounds 

Heavy  clay .  66.4 

Sandy  clay .  80.0 

Light  loam .  76.4 

Sandy  loam . .  76.7 

Sandy  peat . .  49.0 

Light  sand .  79.2 


Texture  and  Structure  of  Soils. —  The  pro¬ 
ductiveness  of  a  soil  depends  to  a  considerable 
extent  upon  its  texture  (fineness  of  particles) 
and  structure  (arrangement  of  particles) .  These 
properties  determine  largely  the  circulation  of 
water  and  gases,  the  solution  and  retention  of 
plant  food  and  the  growth  of  roots  of  plants. 
Good  texture  and  structure  thus  enable  a  poor 
soil  to  produce  better  crops  than  a  more  fertile 
soil  of  which  the  texture  and  structure  are  not 
so  good.  One  of  the  main  objects  of  tillage  is 
to  promote  better  soil  texture  and  structure. 
These  properties  are  affected  to  a  considerable 
extent  by  various  fertilizers.  For  instance,  lime 
has  the  power  of  flocculating  the  soil  particles 
and  thus  renders  soils  more  porous,  while 
sodium  nitrate  and  many  other  substances  have 
a  tendency  to  puddle  the  soil,  that  is,  to  keep 
the  particles  separate  and  thus  prevent  the  open 
floccular  structure.  Soils  containing  large 
amounts  of  clay  and  other  fine  particles  are 
most  injured  by  puddling  and  hence  most  bene¬ 
fited  by  flocculating  by  means  of  lime. 

Relation  of  Soils  to  Heat. —  The  tempera¬ 
ture  of  the  surface  soil  is  subject  to  the  same 
changes  as  that  of  the  air,  but  these  changes 
occur  more  slowly.  The  variations  decrease  as 
the  depth  increases  until  they  finally  disappear. 
There  are  several  modifying  influences  affecting 
the  temperature  of  the  soil.  The  first  of  these 
is  color.  A  dark'  colored  soil  is  usually  warmer 
than  a  light  colored  soil.  A  soil  containing 
much  sand  or  gravel  is  as  a  rule  warmer  than 
one  containing  much  clay  or  humus,  as  already 
intimated.  Soils  exposed  so  as  to  receive  a 
large  amount  of  the  direct  rays  of  the  sun  are 
warmer  than  those  not  having  such  exposure. 
Probably  the  most  important  factor  determining 
the  temperature  of  a  soil  is  its  water  content. 
A  wet  soil  is  cold.  Evaporation  is  a  cooling 
process,  and  the  heat  necessary  to  carry  it  on 


is  drawn  from  the  soil,  thus  lowering  its  tem¬ 
perature. 

Relation  of  Soils  to  Water. —  The  develop¬ 
ment  of  plants  is  impossible  without  a  sufficient 
supply  of  water  in  the  soil  at  all  periods  of 
growth.  Water  is  not  only  an  important  con¬ 
stituent  of  plant  tissue,  but  it  is  of  the  greatest 
importance  as  a  solvent  and  carrier  of  food  in 
the  soil  and  in  the  plant.  A  comparatively 
small  part  of  that  taken  into  the  plant  is  used 
to  build  tissue,  the  larger  part  passing  out 
through  the  leaves  by  transpiration,  which  is, 
however,  essential  to  the  healthy  growth  of  the 
plant.  It  is  estimated  that  for  each  pound  of 
dry  matter  produced  in  the  crop  from  250  to 
500  pounds  of  water  is  drawn  from  the  soil.  All 
soils  are  capable  of  absorbing  and  retaining 
moisture,  but  the  extent  to  which  they  do  so 
varies  widely,  a  fact  which  is  of  great  import¬ 
ance  in  determining  the  mutual  adaptability  of 
crops  and  soils.  As  a  rule  the  capacity  of  soils 
to  hold  water  is  proportional  to  the  size  of  the 
soil  particles,  the  finer  the  particles  the  larger 
the  total  surface  area  of  the  particles  and  the 
greater  the  capacity  for  water,  although  this  is 
not  invariably  true.  King  has  computed  the 
pore  space  and  surface  area  of  the  particles  of 
different  kinds  of  soils  as  follows : 

Pore  Space  and  Surface  Area  of  Particles  in 
Different  Kinds  of  Soil. 


KIND  OF  SOIL 

Pore  space 

Area  of  sur¬ 
face  per  cubic 
foot  of  soil 

Per  cent 

Sq.  ft. 

Finest  clay  soil . 

52.9 

173,700 

Fine  clay  soil . 

48.0 

110,500 

Loamy  clay  soil . 

49.2 

70,500 

Loam . 

44. 1 

46,500 

Sandy  loam . 

38.8 

36,880 

Sandy  soil . 

32.5 

11,000 

Coarse  sand  allows  water  to  run  through 
freely,  retaining  relatively  little,  while  fine  clay 
absorbs  and  retains  a  large  amount.  The  pro¬ 
portion  of  organic  matter  is  also  an  important 
factor  in  determining  the  water-holding  ca¬ 
pacity  of  soils,  the  larger  the  proportion  of  or¬ 
ganic  matter  the  greater  the  capacity  of  the  soil 
for  holding  water.  Healthy  root  development  is 
not  possible  in  a  soil  saturated  with  moisture. 
The  most  favorable  amount  of  water  for  plant 
growth  is  stated  to  be  from  40  to  75  per  cent  of 
that  which  the  soil  is  capable  of  holding  when 
completely  saturated.  Another  important  factor 
to  be  taken  into  consideration  is  that  soils  vary 
in  the  readiness  with  which  they  give  up  water 
to  growing  plants  when  the  amount  becomes 
limited.  Crops  can  utilize  a  larger  proportion 
of  the  water  in  open,  coarse-grained  sandy  soils 
than  of  that  in  compact  fine-grained  clay  soils. 
In  other  words,  plants  will  suffer  from  drought 
on  compact  clay  soils  containing  a  proportion  of 
moisture  which  would  be  entirely  sufficient  for 
their  needs  on  sandy  soils.  Thus,  while  sandy 
soils  have  a  much  smaller  total  storage  capacity 
for  water  than  clay  soils,  the  available  water  is 
more  nearly  equal  in  the  two  cases  than  would 
at  first  be  supposed.  Sachs  found  that  tobacco 
plants  began  to  wilt  when  the  water  content  of 
sandy  soil  was  reduced  to  1.5  per  cent,  of  clay 
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soils  to  8  per  cent  and  of  sand  and  humus  to 
12.3  per  cent. 

Water  exists  in  soils  in  three  different  states, 
which  may  be  termed  hydrostatic,  capillary  and 
hygroscopic.  Hydrostatic  water  is  that  which 
fills  the  soil  spaces  and  would  drain  away  if 
given  opportunity.  Its  upper  surface  stands  at 
a  certain  level,  which  is  known  as  the  water 
table.  Capillary  (or  film)  water  is  that  which 
is  capable  of  rising  in  the  soil  or  of  moving 
from  a  more  moist  to  a  less  moist  part  of  the 
soil  under  the  influence  of  surface  tension  with¬ 
out  regard  to  the  force  of  gravity.  Hygroscopic 
water  is  that  which  closely  surrounds  the  soil 
particles,  but  is  not  affected  by  gravitv  and 
does  not  move  through  the  soil  under  the  in¬ 
fluence  of  surface  tension.  Capillarv  water  is 
often  drawn  from  the  hydrostatic  supply  and 
is  the  most  important  from  the  standpoint  of 
plant  growth.  Hygroscopic  water  is  not  ot 
great  value  to  vegetation.  Heinrich  found  that 
plants  begin  to  wilt  before  the  water  content  of 
soils  is  reduced  to  the  hygroscopic  limit. 

Soil  water  when  present  in  sufficient  amount 
is  constantly  in  motion.  In  case  of  rainfall, 
irrigation  or  the  melting  of  snows,  the  moisture 
sinks  into  the  soil,  carrying  along  with  it  oxy¬ 
gen,  carbonic  acid,  nitric  acid,  ammonia,  etc., 
and  rendering  plant  food  available,  a  part  of 
which  may  be  lost  in  the  drainage  if  the  water 
supply  is  excessive. '  This  downward  movement 
or  percolation  of  water  due  to  gravity  is  most 
rapid  in  soils  of  small  retentive  power,  that  is, 
coarse-grained  open  soils.  Agencies  like  lime, 
which  flocculate  the  soil  particles  arid  loosen  the 
soil,  promote  percolation,  and  those  like  alkali 
salts,  which  tend  to  compact  the  soil  and  puddle 
its  particles,  retard  it.  When  the  supply  of 
water  ceases  evaporation  commences,  and  the 
soil  water  begins  to  rise  by  capillarity,  carrying 
along  with  it  dissolved  plant  food  which  ac¬ 
cumulates  in  the  surface  soil  within  easy  reach 
of  the  roots  of  plants.  A  harmful  accumulation 
of  soluble  salts  (alkali),  however,  is  thus  some¬ 
times  brought  about  in  regions  of  deficient  or 
irregular  rainfall. 

The  capillary  properties  of  soils  are  of  great 
importance  since  they  determine  largely  the 
available  water  supply  of  soils.  Different  soils 
vary  widely  as  regards  the  amount  of  capillary 
water  they  retain.  Schubler  has  shown  that 
the  water  content  of  a  soil  is  a  function  of  its 
structure.  Coarse  sand  sometimes  retains  as 
little  as  15  per  cent,  while  heavy  clay  loam  and 
soils  containing  a  large  amount  of  humus  often 
retain  as  much  as  50  to  60  per  cent.  Ordinary 
loams  retain  about  40  per  cent.  As  King  has 
pointed  out,  however,  the  amount  of  capillary 
water  actually  found  in  soils  in  the  field  are  as 
a  rule  smaller  than  the  theoretical  amounts  that 
the  soils  are  capable  of  holding,  and  are  con¬ 
trolled  to  a  large  extent  by  the  depth  of  the 
water  table,  which  is  constantly  fluctuating. 
The  capillary  movement  of  water  has  been  ob¬ 
served  to  extend  to  a  depth  of  seven  feet,  but 
declines  as  the  deoth  of  the  water  table  in¬ 
creases.  As  a  rule  the  amount  of  capillary 
water  in  the  soil  decreases  from  the  water  table 
upward  toward  the  surface.  In  the  finer  soils 
the  moisture  as  a  rule  rises  more  slowly,  but 
to  a  greater  height  than  in  the  coarser.  The 
force,  surface  tension,  which  causes  water  to 
rise  in  a  soil  also  produces  a  lateral  movement, 


but  this  is  much  slower  than  the  other.  All 
movements  of  water  become  more  rapid  as  the 
soil  approaches  saturation. 

Under  ordinary  conditions  moisture  is  con¬ 
stantly  escaping  from  the  soil  by  evaporation. 
Evaporation  may  be  reduced  by  tillage  and 
mulching  which  interfere  with  the  capillary  rise 
of  moisture  in  the  soil,  and  by  the  use  of  wind¬ 
breaks  which  lessen  the  drying  effect  of  winds. 
The  belief  is  common  that  the  moisture  condi¬ 
tions  of  soils  may  be  materially  modified  by  the 
use  of  fertilizers,  more  especially  by  the  appli¬ 
cation  of  common  salt,  but  careful  observations 
and  experiments  on  this  point  have  failed  to 
show  any  decided  effect  in  increasing  the  water 
content  of  soils  by  ordinary  applications  of  salt 
and  similar  substances. 

Colloidal  substances,  in  humus,  clay  and  the 
like,  appear  to  play  an  important  part  in  soils, 
influencing  especially  their  absorptive  properties. 
Unfortunately  exact  knowledge  on  this  point  is 
comparatively  limited  and  not  yet  sufficient  for 
generalization  of  much  practical  significance. 

Biological  Action  in  the  Soil. —  A  large 
and  very  important  part  of  the  changes  which 
go  on  in  soils  is  due  to  biological  processes, 
that  is,  to  the  actions  of  living  organisms,  in¬ 
cluding  the  roots  of  plants,  earthworms  and 
other  living  agencies,  but  especially  the  micro¬ 
organisms,  generally  grouped  under  the  term 
bacteria.  These  play  an  important  part  in  fix¬ 
ing  the  free  nitrogen  of  the  air  in  the  soil  for 
the  use  of  plants,  in  converting  the  organic 
nitrogen  of  soils  into  readily  available  forms 
by  the  process  of  nitrification,  or  in  causing 
a  loss  of  the  soil  nitrogen  by  denitrification. 
They  are  also  active  agents  in  the  disintegra¬ 
tion  of  rocks  and  the  formation  of  soils;  and 
in  the  formation  of  acids  from  organic  matter 
in  the  soil,  thus  rendering  the  application  of 
lime  or  other  neutralizing  agents  necessary. 
It  is  the  object  of  good  soil  management  to  so 
control  the  conditions  of  moisture,  aeration, 
temperatures,  etc.,  that  the  beneficial  biological 
processes  are  promoted  and  the  harmful  re¬ 
strained. 

Bacterial  life  is  suspended  or  may  be  de¬ 
stroyed  in  very  dry  soils.  Hence  the  number 
of  bacteria  in  soils  is  low  after  drought  and 
high  after  rain.  Excessive  moisture,  however, 
produces  conditions  (reduced  aeration,  acidity, 
etc.)  unfavorable  to  beneficial  organisms  but 
favorable  to  harmful  organisms,  such  as  deni¬ 
trifying  bacteria,  which  cause  loss  of  nitrogen 
or  its  conversion  into  less  assimilable  forms, 
and  protozoa  and  similar  organisms,  which 
feed  on  and  hence  reduce  the  number  of  bene¬ 
ficial  organisms.  Hence  it  is  very  important 
for  bacteriological  as  well  as  other  reasons  that 
soils  should  be  well  drained.  Bacterial  action 
is  more  intense  and  long-continued  in  warm 
soils.  Bacteria  live  but  are  not  active  in  frozen 
soils.  Like  the  higher  plants  they  are  dor¬ 
mant  in  winter  but  awaken  with  renewed 
life  and  activity  in  the  spring.  The  prompt¬ 
ness  and  vigor  with  which  they  .  awake 
depends  upon  and  in  a  measure  determines 
whether  a  soil  is  <( early®  or  “late.®  About  25° 
C.  is  considered  the  optimum  temperature  for 
the  growth  of  the  more  important  soil  organ¬ 
isms.  Beneficial  ’  organisms  do  not  as  a  rule 
thrive  in  acid  soils,  hence  such  soils  should  be 
limed  to  correct  the  acidity.  Excessive  alkali 
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is  also  harmful.  Soils  must  be  well  supplied 
with  organic  matter  (humus)  to .  furnish  the 
food  (energy)  required  by  bacteria,  and  with 
a  certain  amount  of  phosphate,  which  is  also 
a  necessary  food.  The  activity  of  soil  organ¬ 
isms  is  influenced  not  only  by  soil  conditions 
but  also  by  the  character  of  the  plants  grown 
on  the  soil.  For  example,  nitrification  appears 
to  be  more  active  under  corn  than  under  tim¬ 
othy  and  mixed  grasses,  and  similar  differences 
have  been  noted  with  other  crops. 

Among  the  more  active  and  important 
classes  of  soil  organisms  are  molds  which  fix 
nitrogen,  produce  ammonia  and  decompose  cel¬ 
lulose  ;  mycorrhiza,  which  probably  fix  nitro¬ 
gen  ;  actinomyces,  which  decompose  organic 
matter;  algce,  which  manufacture  food  for 
azotobacter;  protozoa ,  which  prey  upon  bene¬ 
ficial  organisms ;  bacteria,  which  oxidize  carbon, 
fix  and  transform  nitrogen  and  make  mineral 
constituents  of  the  soil  available.  Many  or¬ 
ganisms  which  cause  plant  diseases  also  live  in 
the  soil  and  play  an  important  part  in  determin¬ 
ing  its  productiveness.  The  destruction  of 
these  organisms  as  well  as  those  that  interfere 
with  the  growth  of  beneficial  bacteria  is  of 
great  practical  importance  from  the  standpoint 
of  soil  sanitation  and  productiveness.  So- 
called  ^exhausted,®  '■Tired®  or  Tick®  soils  are 
very  often  simply  those  in  which  harmful  or¬ 
ganisms  predominate  and  their  productiveness 
is  readily  restored  by  partial  sterilization  by 
means  of  heat,  as  in  the  case  of  the  steaming 
of  greenhouse  beds,  or  by  the  use  of  volatile 
antiseptics  like  carbon  bisulphide,  toluol  and 
others. 

Soil  Toxins. — The  theory  has  been  advanced 
that  soils  are  rendered  unproductive  by  the 
presence  of  toxic  substances  excreted  by  the 
roots  of  plants,  produced  by  bacteria  or  de¬ 
rived  from  the  decomposition  of  organic  mat¬ 
ter.  According  to  Russell  There  is  no  evidence 
of  the  presence  of  soluble  toxins  in  normally 
aerated  soils  sufficiently  supplied  with  plant  food 
and  with  calcium  carbonate,  but  toxins  may  oc¬ 
cur  on  <sour)  soils  badly  aerated  and  lacking  in 
calcium  carbonate,  or  on  other  exhausted  soils. 
There  is  no  evidence  of  any  plant  excretions 
conferring  toxic  properties  on  the  soil,  but 
.  .  .  a  growing  plant  may  poison  its  neigh¬ 
bour.  .  .  .  Soluble  bacterio-toxins  are  not 

normal  constituents  of  soils,  but  must  repre¬ 
sent  unusual  conditions  wherever  they  occur. 
But  the  possibility  of  the  existence  of  toxins 
insoluble  in  water  still  remains.®  Schreiner  in 
his  exhaustive  study  of  the  organic  matter  of 
the  soil  has  isolated  a  great  variety  of  com¬ 
pounds  some  of  which  have  toxic  properties. 

Exhaustion,  Improvement  and  Reclama¬ 
tion  of  Soils. —  Soils  are  said  to  be  exhausted 
when  they  no  longer  yield  profitable  crops,  but 
strictly  speaking  there  is  no  such  thing  as  abso¬ 
lute  exhaustion  of  soils.  However,  soils  de¬ 
cline  in  productiveness  both  as  a  result  of  loss 
of  fertilizing  constituents  from  the  soil  and  of 
deterioration  in  its  physical  and  biological  con¬ 
dition. 

Among  the  principal  causes  of  loss  of  soil 
fertility  are  (1)  the  growth  and  removal  of 
crops  without  restoring  the  equivalent  of  the 
fertilizing  constituents  they  contain;  (2)  sur¬ 
face  washing,  and  (3)  leaching.  All  crops  con¬ 
tain  a  considerable  amount  of  fertilizing  mat¬ 


ter  drawn  from  the  soil,  and  it  is  held  that  if 
these  crops  are  grown  continuously  and  sold 
away  from  the  farm  without  return  of  an 
equivalent  in  manure  or  fertilizers  the  soil  will 
in  time  show  a  decline  in  fertility.  The  harm¬ 
ful  effects  of  surface  washing  is  a  matter  of 
common  observation  and  needs  no  further  dis¬ 
cussion  here.  The  loss  of  fertility  in  the  drain¬ 
age  water  is  generally  supposed  to  be  very  con¬ 
siderable,  and  under  certain  circumstances  this 
is  true,  depending  upon  the  character  of  the 
soil  and  the  treatment  to  which  it  is  subjected 
and  the  fertilizers  applied.  <(Leachy®  soils  part 
very  quickly  with  the  fertilizing  materials  ap¬ 
plied  to  them  unless  covered  with  crops  which 
utilize  the  fertilizers  promptly,  and,  as  already 
shown,  certain  fertilizers  have  a  tendency  to 
set  some  of  the  soil  constituents  free  and 
throw  them  into  the  drainage  water. 

While  these  are  all  possible  sources  of  loss, 
it  is  probably  safe  to  say  that  under  ordinary 
conditions  the  chances  of  loss  of  any  consider¬ 
able  amount  of  lime,  potash  or  phosphoric  acid 
in  the  drainage  water  of  soils  are  very  small. 
As  regards  the  loss  of  the  important  and  ex¬ 
pensive  fertilizing  constituent,  nitrogen,  how¬ 
ever,  the  case  is  very  different.  The  soil  ap¬ 
pears  to  have  very  little  affinity  for  one  of  the 
forms  of  this  element  most  commonly  used  as  a 
fertilizer,  namely,  nitrate  of  .soda,  and  if  it  is  not 
quickly  taken  up  by  the  crop  it  is  likely  to  pass 
into  the  drainage  and  be  lost.  Moreover,  other 
less  soluble  forms  of  nitrogen  are  under  favor¬ 
able  conditions  rapidly  converted  into  nitrates  by 
the  process  of  nitrification,  and  so  may  also  be 
lost  in  the  drainage.  Deherain  has  reported 
experiments  in  which  the  loss  of  nitric  nitrogen 
in  the  drainage  from  a  bare  soil  in  the  course 
of  a  year  was  nearly  180  pounds  per  acre,  while 
the  loss  from  a  soil  which  was  kept  covered  by 
a  crop  was  almost  insignificant,  although  fully 
as  large  an  amount  of  nitrates  was  formed  in 
the  latter  case  as  in  the  former.  Under  unfa¬ 
vorable  soil  conditions  there  may  be  consider¬ 
able  loss  of  nitrogen  through  denitrification. 

Unproductiveness  due  to  physical  condition 
may  be  corrected  by  a  variety  of  means,  includ¬ 
ing  drainage,  irrigation,  tillage  and  by  a  judi¬ 
cious  system  of  cropping  and  the  proper  use 
of  manures  and  fertilizers. 

There  are  large  areas  of  swamp,  marsh  or 
muck  soils  which  prove  highly  productive  when 
reclaimed.  In  reclaiming  such  soils  the  first 
essential  is  thorough  drainage.  This  is  not  only 
necessary  for  the  purpose  of  removing  the  ex¬ 
cess  of  water,  but  to  allow  the  free  circulation 
bf  air  in  the  soil,  in  order  that  the  poisonous 
compounds  which  are  usually  present  may  be 
oxidized  and  thus  rendered  harmless,  and  that 
the  processes  of  decomposition  and  nitrification 
so  necessary  to  render  plant  food  available  in 
this  class  of  soil  may  be  set  up.  Paring  and 
burning  to  a  depth  of  12  to  16  inches  as  prac¬ 
tised  in  Ireland  and  in  European  countries,  and 
the  liberal  use  of  manures  and  fertilizers  may 
often  be  necessary  in  addition  to  drainage,  since 
such  soils  are  as  a  rule  deficient  in  phosphoric 
acid  and  potash,  and  although  composed  almost 
entirely  of  organic  matter  they  are  often  de¬ 
ficient  in  available  nitrogen.  Lime  and  the 
bulky  manures  often  exert  a  beneficial  effect 
on  the  texture  of  the  soils,  rendering  them 
more  porous,  and  thus  improving  drainage  and 
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increasing  aeration  and  nitrification.  Liberal 
applications  of  wood  ashes  also  improve  the 
texture  of  the  soil,  correct  acidity  and  favor 
nitrification,  and  at  the  same  time  furnish  pot¬ 
ash  and  phosphoric  acid.  An  application  of  a 
mixture  of  kainit  or  muriate  of  potash  with 
some  cheap  phosphate,  such  as  fine-ground 
Florida  phosphate,  may  be  substituted  for  the 
ashes.  The  untreated  mineral  phosphates  have 
been  used  with  advantage  on  muck  soils,  the 
decomposing  organic  matter  assisting  in  ren¬ 
dering  the  phosphoric  acid  available. 

There  are  large  areas  of  sandy  lands  in 
different  parts  of  the  United  States  which  are 
extremely  deficient  in  plant  food,  but  which 
prove  very  valuable  for  a  variety  of  purposes, 
but  especially  for  early  crops,  when  they  are 
properly  managed.  One  of  the  first  require¬ 
ments  of  such  soils  is  an  increase  of  humus  to 
improve  their  water-holding  capacity.  The 
most  effective  means  which  has  been  found  for 
increasing  the  humus  supply  in  such  soils  is  the 
growing  and  turning  under  of  green  crops, 
preferably  leguminous  plants,  which  are  nitro¬ 
gen  collectors.  Moderate  liming  has  also  been 
found  beneficial  in  many  cases. 

Methods  of  Investigation. —  Three  prin¬ 
cipal  methods  are  employed  in  studying  the 
characteristics  and  requirements  of  soils, 
namely,  (1)  mechanical  and  chemical  analysis; 
(2)  experiments  in  lysimeters,  pits,  pots  or 
boxes,  and  (3)  field  experiments.  The  nature 
of  the  methods  pursued  in  the  chemical  inves¬ 
tigation  of  soils  has  already  been  indicated. 
The  object  of  mechanical  analysis  is  to  separate 
the  soil  into  particles  of  different  degrees  of 
fineness  so  that  a  basis  may  be  secured  for 
judging,  of  the  physical  properties  of  the  soil. 
Mechanical  analysis  as  ordinarily  practised 
separates  a  soil  into  what  is  termed  skeleton 
(consisting  of  coarse  particles  like  gravel  and 
coarse  sand  larger  than  0.5  millimeter  in  size) 
and  fine  earth,  which  includes  all  particles 
passing  a  sieve  with  meshes  0.5  millimeter  in 
diameter.  The  fine  earth  is  further  separated 
into  some  six  different  grades,  ranging  from 
medium  sand  with  particles  0.25  to  0.5  milli¬ 
meter  in  diameter,  through  fine  sand,  silt,  to 
clay,  the  particles  of  which  are  less  than  0.005 
millimeter  in  diameter.  The  methods  of  me¬ 
chanical  analysis  which  have  been  employed 
are  of  three  classes:  (1)  hydraulic  (Hilgard, 
Schone,  Nobel)  ;  (2)  sedimentation  (Osborne, 
Schloesing,  Knop),  and  (3)  centrifugal.  The 
methods  which  have  been  most  commonly  used 
in  the  United  States  are  modifications  either  of 
Osborne’s  beaker  (sedimentation)  method  or 
Hilgard’s  elutriator  (hydraulic)  method.  The 
physical  examination  of  a  soil  also  involves 
determinations  of  water-holding  capacity,  rate 
of  percolation,  capillary  rise,  hygroscopicity, 
adhesive  power,  etc.,  for  all  of  which  ingenious 
methods  have  been  devised. 

Soil  Surveys. —  The  soils  of  the  United 
States  have  been  studied  to  ,a  considerable  ex¬ 
tent  by  the  agricultural  experiment  stations, 
but  while  the  work  of  the  stations  on  soils  has 
been  quite  varied  and  extensive  it  has  not  been 
systematic.  The  need  for  systematic  and  con¬ 
certed  study  of  soils  has,  however,  been  met 
by  the  organization  and  development  of  the 
work  of  the  Bureau  of  Soils  of  the  United 
States  Department  of  Agriculture,  which  under¬ 


takes  the  survey,  mapping  and  study  of  soils 
on  a  scale  never  before  attempted.  In  the  in¬ 
auguration  of  this  work  <(it  was  recognized 
that  differences  of  commercial  value  could  be 
seen  in  the  field  from  the  character  of  the  soil 
and  from  its  relation  to  crops  and  vegetation; 
that  it  was  quite  possible  to  map  these  soil  areas 
independently  of  the  geology  of  the  area  or  the 
exact  chemical  or  physical  character  of  the 
soil;  that  the  proper  course  was  to  construct 
maps  in  the  field,  showing  the  area  and  dis¬ 
tribution  of  the  soil  types;  to  explain  as  fully 
as.  possible  from  geological  considerations  the 
origin  of  the  soil,  and  to  have  the  soil  chemist 
and  physicist  study  the  differences  in  the  soil 
types.®  Note  is  also  made  of  climatic  and 
economic  conditions  which  may  significantly 
affect  the  cropping  practice.  Extensive  labor¬ 
atory  investigations  supplemental  to  the  field 
operations  are  conducted  with  a  view  to  deter¬ 
mining  the  chemical  and  physical  properties  of 
soils,  improving  methods  and  working  out  a 
more  clearly  defined  classification. 

In  Germany,  elaborate  soil  surveys  with  ref¬ 
erence  to  physical  and  chemical  properties  and 
productive  and  taxable  value  of  the  land  have 
been  made  under  government  auspices  by  the 
<(Laboratorium  fur  Bodenkunde®  at  Berlin.  A 
systematic  chemical  survey  of  the  soils  of  Bel¬ 
gium  was  undertaken  under  the  direction  of 
the  Gembloux  Station.  In  France  soil  surveys 
have  been  undertaken  by  several  of  the  depart¬ 
ments,  the  soils  being  mapped  with  reference 
to  their  crop  adaptations  and  fertilizer  require¬ 
ments.  In  Russia  soil  surveys  have  been  suc¬ 
cessfully  prosecuted  in  several  of  the  govern¬ 
ments,  and  Japan  has  made  considerable  prog¬ 
ress  in  work  of  this  character. 
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ing,  and  Soils5  (1906)  ;  Fream,  <Soils 
and  Their  Properties)  (1895)  ;  King,  (The 
SoiP  (1898)  and  (Soil  Management  (1914)  ; 
Hall,  (The  SoiP  (1908)  ;  Storer,  Agricul- 
ture)  (1897);  Roberts,  ^  (The  Fertility  of 
the  Land>  (1897)  ;  Deherain,  (Chimie  agric- 
ole)  (Paris  1903)  ;  Warington,  (Physical 
Properties  of  Soils>  (1900)  ;  Hilgard,  <Soils> 
(1906)  ;  Lipman,  (Bacteria  in  Relation  to  Coun¬ 
try  Life)  (1908)  ;  McConnell,  <Soils)  (1908)  ; 
Hopkins,  (Soil  Fertility )  (1910)  and  (The 
Story  of  the  SoiP  (1911)  ;  Dumont,  (La 
Terre  Arable)  (1910)  ;  Mitscherlich,  (Boden- 
kunde)  (1913)  ;  Lohnis,  (Boden-Bakterien 
und  Boden-FruchtbarkeiP  (1914)  ;  Russell, 
(Soil  Conditions  and  Plant  Growth5  (1915)  ; 
Lyon  and  Fippin,  (Soils5  (1915)  ;  Conn,  Agri¬ 
cultural  Bacteriology5  (1918)  ;  United  States 
Weather  Bureau  Bulletins  3,  4,  5,  Publications 
of  the  Bureau  of  Soils  of  the  United  States  De¬ 
partment  of  Agriculture,  especially  Bulletins 
75,  <(The  Organic  Constituents  of  Soils,®  and  96, 
<(Soils  of  the  United  States.® 

W.  H.  Beal, 

United  States  Department  of  Agriculture. 

SOIL,  Physical  Properties  of.  See  Soil. 

SOIL  SURVEY.  See  Soil. 
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SOILING,  the  system  of  feeding  grazing 
animals,  especially  cattle,  in  barns  ana  other 
enclosures,  with  freshly  cut  green  crops  grown 
for  the  purpose,  instead  of  turning  them  out  to 
pasture.  The  practice  has  its  most  important 
application  in  intensive  farming  and  on  small 
farms  as  in  Europe,  but  is  also  practised  in 
other  regions  where  the  agricultural  resources 
are  undergoing  development  from  extensive  to 
intensive  methods.  In  many  parts  of  Europe 
the  animals  are  soiled  during  the  whole  year, 
never  being  allowed  to  graze  at  all.  In  the 
older  parts  of  America  and  Australia  this  is 
also  true  to  some  extent;  but  generally  in  these 
newer  countries  the  practice  is  combined  with 
pasturing,  the  animals  being  usually  kept  in 
the  barns  during  the  day  to  reduce  annoyance 
from  flies,  and  turned  out  to  graze  at  night  fall. 
It  is  also  true  in  America  that  the  animals  are 
more  seldom  fed  in  barns  even  during  summer 
than  in  Europe.  However,  dairy  cattle,  es¬ 
pecially  in  the  vicinity  of  cities,  are  frequently 
keot  in  the  stables  and  fed  there  the  year 
around  with  soiling  crops,  supplemented  with 
hay,  grain  and  other  dry  feeds.  This  practice 
appears  to  be  growing  in  popularity. 

In  America  soiling  first  began  to  attract  at¬ 
tention  about  100  years  ago,  though  not  until 
the  middle  of  the  past  century  did  it  begin  to 
gain  ground  rapidly,  due  mainly  to  the  growth 
of  population  and  the  consequent  increase  in  the 
values  of  land,  more  especially  in  the  north¬ 
eastern  quarter  of  the  United  States  and  ad¬ 
jacent  Canada.  Agricultural  literature  shows 
that  at  that  time  the  plants  most  favored  were 
the  taller  growing  fodder  crops  such  as  timothy, 
red  clover,  oats,  cabbage  and  various  roots,  es¬ 
pecially  mangels,  turnips  and  carrots.  While 
all  these  are  more  or  less  popular  at  the  present 
time  millet,  rape,  sorghum,  Kaffin  corn,  crimson 
clover,  cow  peas,  soy  beans,  and  alfalfa  and 
combinations  of  Canada  field  peas  with  oats,  or 
barley,  and  winter  vetch  with  rye  have  more 
than  supplemented,  well  nigh  supplanted,  them 
in  general  favor.  This  is  mamly  because  these 
crops  cover  the  whole  season  more  completely 
than  the  former  list  and  also  yield  larger  quanti¬ 
ties  of  fodder  on  given  areas.  Especially  is  this 
the  case  with  alfalfa  which  not  onlv  may  be 
cut  several  times,  thus  yielding  heavily,  but  the 
green  material  is  notably  rich  in  muscle  and 
milk-forming  compounds. 

In  the  Middle  West  where  areas  are  less 
restricted  than  in  the  East  and  where  natural 
grasses  are  abundant,  pasturing  rather  than 
soiling  is  the  vogue.  But  even  here  the  newer 
practice  is  gaining  headway  in  the  vicinity  of 
cities  because  of  its  economy  and  expediency. 
There  as  elsewhere  a  larger  number  of  animals 
may  be  sustained  by  an  equal  area  in  pasturage. 
When  the  animals  are  confined  the  expense  of 
erecting  and  maintaining  fences  is  eliminated, 
except  for  small  paddocks.  _  The  waste  of  food 
due  to  trampling  _  and  defiling  with  manure  is 
avoided.  The  animals  may  always  be  assured 
of  abundant  food.  The  manure  may  be  evenlv 
distributed,  especially  when  mechanical  spreaders 
are  used,  thus  preventing  the  too  abundant  de¬ 
posits  in  some  parts  of  the  field,  the  almost  en¬ 
tire  lack  in  others  and  the  irregular  distribu¬ 
tion  between  these  two  extremes.  Except  for 
the  increased  labor  of  handling  the  food  and 
the  manure  the  system  has  no  serious  disad¬ 


vantage,  though  it  is  claimed  that  animals  thrive 
best  where  they  are  allowed  exercise;  but  this 
may  be  secured  in  summer  at  least  by  the  free¬ 
dom  of  a  paddock,  preferably  at  night.  For 
this  last  reason  soiling  and  pasturing  are  com¬ 
monly  combined  in  the  United ’States,  the  pas¬ 
ture  being  kept  as  remote  as  convenient  from 
the  crop  fields  so  the  animals  may  not  become 
restive  and  be  tempted  to  break  through  the 
fences. 

Experiments  have  been  tried  in  soiling  and 
bulletins  published  by  various  experiment  sta¬ 
tions,  more  especially  those  of  the  East.  The 
Bureau  of  Animal  Industry  of  the  United  States 
Department  of  Agriculture  has  also  issued  in¬ 
formation  on  this  subject. 

M.  G.  Kains, 
Horticultural  Consultant . 

SOISSONS,  swa-son,  France,  a  city  in  the 
department  of  Aisne,  51  miles  northeast  of  Paris 
on  the  Aisne  River.  It  is  an  episcopal  see  and 
the  old  cathedral  (12th  century)  contains  a 
library,  with  a  valuable  collection  of  manu¬ 
scripts.  Here  stands  the  venerable  abbey  of  Saint 
Jean  des  Vignes  (1076),  where  Thomas  a 
Becket  sought  refuge  when  exiled;  the  Ro¬ 
manesque  church,  Saint  Peter  (12th  century)  ; 
Notre  Dame  and  Saint  Leger.  The  chief  secu¬ 
lar  buildings  are  a  museum  of  antiquities  and  a 
public  library,  with  30,000  volumes;  besides  a 
college  and  two  seminaries  and  a  hospital. 
There  are  interesting  Roman  antiquities,  includ¬ 
ing  the  ruins  of  a  large  'amphitheatre,  coins, 
mosaics,  sculptures  and  vases.  Near  the  suburb 
of^  Saint  Vaast  lies  the  village  of  Saint 
Medard,  the  site  of  a  revered  abbey  with  seven 
churches,  a  famous  place  of  pilgrimage.  Sois- 
sons  has  oil-mills,  stocking  factories  and  tan¬ 
neries  and  a  large  trade  in  grain,  flour  and 
beans.  The  town  has  been  the  scene  of  many 
important  historical  events,  the  battle  ground 
of  fierce  armies  and  was  largely  devastated  in 
the  great  World  War.  See  War,  European. 

SOJOURNER  TRUTH,  American  aboli¬ 
tionist:  b.  Ulster  County,  N.  Y.,  about  1775;  d. 
Battle  Creek,  Mich.,  26  Nov.  1883.  She  was 
born  a  slave  and  received  the  name  of  Isabella 
Hardenberg.  That  of  Sojourner  Truth  she 
claimed  to  have  been  revealed  to  her  by  God  as 
designating  her  mission  in  the  world.  By  the 
act  of  the  New  York  legislature  of  1827  abolish¬ 
ing  slavery  in  that  State  she  became  free  and, 
having  gone  to  New  York,  was  brought  to  the 
attention  of  Susan  B.  Anthony  and  other  well- 
known  abolitionists  and  reformers.  Encour¬ 
aged  by  them,  she  began  her  career  as  a  public 
lecturer,  at  first  upon  the  slave  question  and, 
after  the  emancipation  of  her  people,  as  an  ad¬ 
vocate  of  women’s  rights  and  in  the  cause  of 
temperance.  For  many  years  she  endeavored 
to  secure  from  the  government  of  the  United 
States  a  grant  of  public  lands  for  the  establish¬ 
ment  of  a  negro  colony. 

SOKOLOW,  Nahum,  Russian  Hebrew 
journalist:  b.  Wishograd,  government  of  Plock, 
Russian  Poland,  10  Jan.  1859.  He  early  dis¬ 
played  remarkable  intellectual  gifts  and  in  1884 
after  receiving  a  careful  education  he  became 
assistant  editor  of  Ha-Zefircth  at  Warsaw.  The 
publication  was  later  changed  to  a  dailv  and  he 
became  editor  and  manager.  After  the  death  of 
the  owner,  Slonimski,  in  1904,  he  was  owner  as 
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well  as  editor.  He  was  a  prolific  writer  for 
the  Hebrew  press  and  after  1896  was  also  editor 
of  the  Polish  weekly  Israelita.  He  is  generally 
regarded  as  the  foremost  Hebrew  journalist  in 
Russia.  He  founded  the  yearbook  <Ha-Asif) 
and  its  successor,  (Sefer  ha-ShanafP  (1899- 
1902).  After  long  hesitation  he  joined  the 
Jewish  Nationalist  movement.  During  the 
European  War  he  made  his  home  temporarily 
in  London.  Author  of  numerous  works,  among 
which  may  be  mentioned  (Le-Maranan  we- 
Rabanan)  (1900)  ;  (Tochen  ha-ZiyonaP  (1912), 
etc.  In  1919  he  was  engaged  in  completing  his 
only  work  in  English,  (History  of  ZionisnP 
(2  vols.),  of  which  one  volume  has  been  pub¬ 
lished. 

SOKOTO,  so-ko'to,  Nigeria,  Central  Africa, 
(1)  the  former  a  capital  of  the  government  of 
the  same  name,  situated  on  a  long  ridge,  18 
miles  east  of  Warnu,  which  forms  a  joint 
capital.  It  is  surrounded  by  a  wall  and  is  well 
built  in  Moorish  style.  There  were  at  one  time 
important  manufactures  of  muslin,  shoes,  iron¬ 
work,  etc.,  and  a  population  of  80,000,  but  this 
has  now  dwindled  to  1,500.  (2)  A  semi-depend¬ 
ent  native  government,  bounded  by  Sudan  on 
the  north,  the  river  Benue  on  the  south  and 
on  the  east  and  west  by  the  native  kingdoms  of 
Bornu  and  Gandu,  respectively.  Its  area  is 
about  100,000  square  miles.  The  general  relief 
is  flat,  but  in  the  province  of  Adamawa  rises  to 
an  altitude  of  10,000  feet.  It  is  well  watered 
and  there  are  large  deposits  of  excellent  iron 
ore.  The  ruling  race  is  the  Fulah.  Their  sub¬ 
jects —  the  Haussa  and  various  negro  tribes  — 
form  the  population.  In  1885  the  sultan  of 
Sokoto  put  his  kingdom  under  the  protectorate 
of  Great  Britain  and  granted  to  the  Royal  Niger 
Company  the  monopoly  of  trade.  In  1902  the 
British  assumed.  control,  and  suppressed  a  re¬ 
bellion.  The  principal  town  is  now  Kano. 

SOL-FA,  TONIC  SOL- 
FA,  or  MOVABLE  DOH, 
SYSTEM,  a  modern  scientific 
method  of  classifying,  ex¬ 
plaining  and  teaching  the  facts 
of  music,  of  especial  value  in 
the  acquisition  of  the  art  of 
sight-singing.  The  system 
proceeds  on  the  principle  of 
giving  the  chief  prominence  to 
the  fact  that  there  is  in  reality 
but  one  scale  in  music,  which 
is  raised  or  lowered  according 
to  the  pitch  of  the  key.  The 
seven  notes  of  the  diatonic 
scale  are  represented  by  the 
solfeggio  (q.v.)  syllables,  or 
rather  modifications  of  them 
—  Doh,  Ray,  Me,  Fah,  Soh, 
Lah,  Te;  Doh  standing  for 
the  keynote  in  whatever  key 
the  music  is  written.  In  the 
early  exercises  the  pupils  are 
accustomed  to  a  scale  or  dia¬ 
gram,  called  the  Modulator, 
representing  pictorially  the 
exact  intervals  of  a  key,  with 
the  semitones  in  their  proper 
places.  In  written  music  only 
the  initial  letters  of  the  sol¬ 
feggio  syllables  are  used  — 


d,  r,  m,  f,  s,  1,  t;  the  higher  octaves  of  a 
given  note  being  distinguished  by  a 1  above, 
as  d1,  r1;  and  the  lower  by  a  i  or  2  below, 
mi,  m2.  The  name  of  the  key  is  prefixed 
to  a  tune  as  its  signature,  as  <(Key  A,® 
<(Key  B  flat®  —  the  keynote  being,  in  all  the 
major  keys,  Doh.  To  indicate  rhythm  a  per¬ 


pendicular  line 


precedes  the  stronger  or 


louder  accent,  a  colon :  the  softer  accent  and, 
where  necessary,  a  shorter  perpendicular 


line 


the  accent  of  medium  force.  A  note 


immediately  following  an  accent  mark  is  sup¬ 
posed  to  occupy  the  time  from  that  accent  to  the 
next.  A  horizontal  line  indicates  the  continu¬ 
ance  of  the  previous  note  through  another  pulse 
or  beat.  A  dot  divides  a  pulse  into  equal  sub¬ 
divisions.  A  dot  after  a  mark  of  continuance 
indicates  that  previous  note  is  to  be  continued 
through  half  that  pulse.  A  comma  indicates 
that  the  note  preceding  it  fills  a  quarter  of  the 
time  from  one  accent  to  the  next;  a  dot  and 
comma  together  three-quarters.  An  inverted, 
comma  ‘  is  used  to  denote  that  the  note  pre¬ 
ceding  it  fills  one-third  of  the  time  from  one  ac¬ 
cent  to  the  next.  An  unfilled  space  indicates  a 
rest  or  pause  of  the  voice.  A  line  below  two 
or  more  notes  signifies  that  they  are  to  be  sung 
to  the  same  syllable.  The  following  example 
of  the  tonic  sol-fa  shown  alongside  of  the  ordi¬ 
nary  notation,  illustrates  most  of  the  features 
named. 


Key  A. 


My  Country,  ’Tis  of  Thee. 


In  modulating  into  a  new  key  the  note 
through  which  the  transition  is  taken  is  indi¬ 
cated  by  a  combination  of  the  syllabic  name 
which  it  has  in  the  old  key  with  that  which  it 
has  in  the  new  —  me  lah,  for  example,  being 
conjoined  into  m’lah,  and  in  writing  this  note 
(termed  a  bridge  note)  the  initial  letter  of  its 
syllable,  as  a  member  of  the  old  key,  is  placed 
in  small  size  before  and  above  the  initial  of  the 
syllable  of  the  new,  as  ml  ds.  In  the  case, 
however,  of  an  accidental,  where  the  transition 
is  but  momentary,  a  sharpened  note  changes  its 
syllabic  vowel  into  e,  and  a  flattened  note  into 
aw,  spelled  a,  as  fah,  fe,  soh,  se,  te,  ta.  In 
the  minor  mode  lah  is  the  keynote;  the  sharp 
sixth  is  called  bay  and  the  sharp  seventh  se. 
The  signature  of  the  key  of  A  minor  is  ((Key 
C»;  lah  is  A. 

The  method  of  teaching  is  of  equal  impor¬ 
tance  with  the  notation  itself.  For  a  full  ex¬ 
planation  of  this  system,  consult  Curwen, 
( Course  of  Lessons  and  Exercises  in  Tonic 
Sol-fa.  >  Its  advocates  maintain  that  it  pos¬ 
sesses  advantages  over  the  common  system  in 
the  facility  of  its  acquisition;  the  distinctness 
with  which  it  indicates  the  keynote  and  the 
position  of  the  semitones ;  the  cheapness  with 
which  it  is  printed;  and  the  manner  in  which, 
they  say,  it  explains  the  proper  mental  effects  of 
notes  in  harmony  and  key-relationship  and  em- 
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ploys  them  in  teaching.  It  has,  however,  been 
objected  to  by  others,  from  its  withdrawal  of 
the  direct  indication  of  both  absolute  and 
relative  pitch  to  the  eye  which  exists  in  the 
common  notation,  from  its  limited  applicability 
to  instrumental  music  and  from  its  acquirement 
not  being,  like  that  of  the  ordinary  notation,  an 
introduction  to  the  world  of  musical  literature. 
It  presents,  however,  no  barrier,  but  rather  a 
road  to  the  acquisition  of  the  older  notation; 
and  its  widespread  use  and  the  testimony  of  the 
general  body  of  practical  teachers  are  eloquent 
arguments  in  its  favor. 

In  the  history  of  music  various  attempts 
have  been  made  to  introduce  a  musical  nota¬ 
tion  in  which  the  staff  with  its  lines  and  spaces 
is  dispensed  with.  Jean  Jacques  Rousseau  sug¬ 
gested,  but  afterward  discarded,  a  notation 
where  the  notes  of  the  scale  were  indicated  by 
the  Arabic  numerals  —  a  principle  which  is  the 
chief  feature  of  the  Cheve  system,  largely  used 
in  France,  the  time-names  of  which  have  been 
adopted  by  the  Tonic  Sol-fa  system.  The  latter 
system,  similar  to  Rousseau’s  in  its  leading  fea¬ 
tures,  has  been  promoted  chiefly  by  the  Rev. 
John  Curwen  (q.v.),  who  obtained  his  main 
principles  about  1840  from  Miss  Glover,  a 
teacher  at  Norwich.  It  was  brought  into  al¬ 
most  general  use  in  the  singing  schools  of 
Great  Britain  and  her  colonies  and  later  into 
the  United  States  with  moderate  success.  The 
London  Tonic  Sol-fa  College  was  founded  in 
1869. 

SOLAN  GOOSE,  the  common  gannet 
(q.v.). 

SOLANACEZE,  the  nightshade  family,  an 
order  of  plants  containing  about  1,500  species 
arranged  in  70  genera,  mostly  herbs  and  shrubs 
widely  distributed  in  warm  climates,  and  es¬ 
pecially  in  tropical  America.  They  are  usually 
malodorous  and  are  characterized  by  alternate, 
lobed  or  undivided  leaves,  monopetalous  flow¬ 
ers  of  various  colors  and  sizes  arranged  in 
various  ways  —  fascicles,  cymes,  solitary  and 
followed  by  two-  to  many-celled  fruits  with 
numerous  seeds.  The  order  is  of  wide  eco¬ 
nomic  importance,  since  it  contains  several 
leading  food-plants,  such  as  the  potato,  tomato, 
tobacco,  cayenne,  red  or  garden  pepper  and 
various  weeds  and  garden  plants,  as  the  petunia, 
jimson-weed,  mandrake  and  others.  The  typical 
and  foremost  genus  is  Solanum,  of  which  more 
than  500  species  have  been  described,  mostly 
natives  of  tropical  America.  They  are  smooth, 
downy  or  spiny  plants  with  white  or  blue  axil¬ 
lary  flowers  borne  singly,  in  cymes,  or  in 
fascicles,  followed  by  roundish  two-celled  ber¬ 
ries  containing  many  kidney-shaped  seeds.  The 
principal  species  is  N  tuberosum,  the  common 
potato  (q.v.),  in  which,  as  in  many  other  mem¬ 
bers,  is  found  an  alkaloid,  solanin,  reputed  to 
produce  unpleasant  physiological  effects  when 
the  plants  are  eaten  to  excess.  N.  melongena, 
the  egg-plant,  is  another  leading  food-species.  It 
was  formely  regarded  as  noxious ;  on  which  ac¬ 
count  Girarde  (1597)  entreats  his  countrymen 
to  eschew  it.  N.  aviculare  or  laciniatum  is  the 
kangaroo  apple  of  Australia  and  New  Zealand, 
where  its  fruits  are  eaten.  N.  muricantum,  the 
pepino,  melon-pear  or  melon-shrub,  yields  an 
edible  fruit  suggesting  an  acid-flavored  egg¬ 
plant  fruit.  It  is  grown  to  a  small  extent  in 
the  United  States.  The  fruits  of  several  East 
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Indian  species  are  eaten  either  alone  or  in  cur¬ 
ries,  etc.  Two  European  species,  S.  nigrum, 
the  common  nightshade,  and  S.  dulcamara,  the 
bitter-sweet,  are  common  weeds  in  the  United 
States.  The  horse  nettle  (S.  carolinense )  and 
S.  rostratum  are  native,  spiny  weeds.  Several 
species  were  formerly  used  in  medicine  and  still 
are  in  the  Orient.  S.  saponaceum  yields  berries 
which  are  used  as  a  substitute  for  soap.  Sev¬ 
eral  species,  particularly  5.  jasminoides,  the 
potato  vine,  and  S.  seaforthianum,  are  popular 
greenhouse  plants  of  easy  culture. 

SOLANINE  (C21H35NO7),  a  substance  ob¬ 
tained  from  the  Solanum  mammosum  of  the 
Antilles.  It  is  also  found  in  the  berries  of  the 
S.  nigrum,  as  well  as  in  the  leaves  and  stems  of 
bittersweet  (S.  dulcamara ).  To  obtain  it  am¬ 
monia  is  poured  into  the  filtered  juice  of  the 
berries,  when  a  grayish  matter  falls  down, 
which  is  collected  on  a  filter,  washed  and  treated 
with  boiling  alcohol.  The  solanine  precipitates 
from  this  by  evaporation.  It  is  an  opaque, 
white,  somewhat  pearly-looking  powder;  with¬ 
out  smell;  very  bitter;  fusible  below  100°  C. ; 
decomposable  at  a  higher  temperature;  insolu¬ 
ble  in  water,  ether,  oil  of  olives  and  essence 
of  turpentine ;  but  very  soluble  in  hot  alcohol, 
from  which  it  crystallizes  in  slender,  silky 
needles.  It  combines  with  acids,  forming  salts. 
It  is  eminently  emetic,  and  even  in  small  doses 
is  poisonous. 

SOLAR  CORONA,  in  astronomy,  the  por¬ 
tion  of  the  aureola  observed  during  total 
eclipses  of  the  sun,  which  lies  outside  the  re¬ 
gion  of  colored  prominences.  The  region  of 
colored  prominences  is  called  the  chromosphere. 
See  Sun. 

SOLAR  CYCLE.  See  Chronology. 
SOLAR  ENGINE.  See  Solar  Motor. 

SOLAR  MICROSCOPE,  an  instrument  bv 
means  of  which  a  magnified  image  of  a  small 
transparent  object  is  projected  on  a  screen,  the 
light  employed  being  sunlight.  The  solar  mi¬ 
croscope  is  really  a  magic  lantern,  in  which  the 
microscopic  object  is  affixed  to  a  clear  plate, 
and  the  light  employed  bright  sunlight  reflected 
into  the  instrument.  The  reflector  being  ad¬ 
justed  throws  the  sun’s  rays  into  a  tube  set  in  a 
window  shutter,  closed  to  exclude  the  light.  A 
double  lens  focuses  the  image  on  a  second 
system  of  lenses,  which  throw  it  upon  the 
screen.  See  Microscope,  Solar. 

SOLAR  MOTOR,  a  mechanism  for  secur¬ 
ing  motive  power  from  the  sun.  For  many 
years  the  attention  of  inventors  has  been  di¬ 
rected  to  the  question  of  utilizing  the  direct  rays 
of  the  sun  as  a  substitute  for  coal,  wood  or 
other  fuel ;  large  burning-glasses  or  reflectors 
being  the  general  form  of  the  various  machines. 
A  so-called  ((burning  mirror,®  made  in  France 
by  Villette,  was  four  feet  in  diameter,  and  pro¬ 
duced  so  intense  a  heat  that,  according  to  the 
report,  it  melted  cast  iron  in  16  seconds,  prob¬ 
ably  an  exaggeration.  It  was  for  a  long  time 
difficult  to  build  a  concave  mirror  of  very  large 
size,  but  this  was  finally  overcome  by  having  the 
surface  of  the  concave  mirror  covered  with 
small  pieces  of  glass,  or  mirrors,  each  of  which 
is  so  placed  that  the  light  or  reflection  from 
each  side  is  thrown  upon  the  same  spot,  the 
sum  total,  or  the  amount  of  heat  centralized, 
being  equivalent  to  the  amount  reflected  by 
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each  glass,  mutiplied  by  the  number  of  mirrors. 
In  Europe  the  early  solar  glasses  were  generally 
of  two  kinds ;  that  is,  the  heat  was  concentrated 
in  two  ways  —  by  reflection  from  polished  con¬ 
cave  mirrors  and  by  refraction  through  a  con¬ 
vex  lens.  The  earliest  use,  centuries  ago,  of 
such  a  contrivance  was  theoretically  to  dazzle 
or  blind  an  enemy,  metal  discs  being  employed ; 
but  nearly  all  such  devices  failed  to  be  of  any 
practical  value.  Sir  William  Herschel  experi¬ 
mented  with  the  sun’s  heat  in  Africa;  and 
Captain  Ericsson  made  a  number  of  studies  in 
this  direction  and  exhibited  a  solar  motor  in 
New  York  in  1884. 

Within  recent  years  a  successful  sun  motor 
has  been  built  at  South  Pasadena,  Cal.,  and  here 
is  an  automatic  engine  run  by  the  heat  of  the 
sun.  In  appearance  the  motor  resembles  a  huge 
dish  of  glass,  with  a  central  aperture,  and  at 
a  distance  might  be  taken  for  a  windmill;  but 
the  dish  is  a  reflector  33  feet  in  diameter.  The 
inner  surface  is  made  up  of  1,788  small  mir¬ 
rors,  arranged  so  that  they  concentrate  the  sun 
upon  the  central  or  focal  point.  Here  is  sus¬ 
pended  the  boiler,  which  is  of  tubular  form 
and  13  feet  long,  holding  100  gallons  of  water, 
leaving  eight  cubic  feet  for  steam.  The  motor 
is  attractive  in  appearance;  built  lightly,  sup¬ 
ported  by  seeming  delicate  shafts,  though  in 
reality  strong  enough  to  resist  a  wind  pressure 
of  100  miles  an  hour.  The  reflector  must  face 
the  sun  exactly,  and  as  heavy  as  it  is,  weighing 
tons,  it  can  be  easily  moved.  It  stands,  after  the 
fashion  of  the  telescope,  upon  an  equatorial 
mounting,  the  axis  being  north  and  south;  the 
reflector  follows  the  sun,  regulated  by  a  clock, 
the  work  being  automatic,  as,  in  fact,  is  every¬ 
thing  about  it.  The  true  focus  is  shown  by  an 
indicator,  and  in  about  an  hour  after  it  is  ad¬ 
justed  in  bright  sunlight  the  steam  gauge  will 
register  150  pounds.  The  steam  is  carried  from 
the  suspended  boiler  to  the  engine  in  a  flexible 
tube  and  returns  again  from  the  condenser  to 
the  boiler  in  the  form  of  water,  so  that  the 
boiler  is  kept  automatically  full.  The  engine 
is  oiled  automatically,  and  when  the  dish  is 
once  turned,  facing  the  sun,  it  runs  all  day  as 
independent  of  an  engineer  as  does  a  windmill, 
developing  about  12  horse  power.  While  the 
motor  is  most  interesting  to  engineers,  it  has 
not  demonstrated  the  practicability  of  the  sys¬ 
tem  in  competition  with  the  ordinary  steam 
engine  or  electric  power  brought  from  a 
distance. 

SOLAR  PARALLAX.  See  Parallax. 

SOLAR  STAR.  See  Stars. 

SOLAR  SYSTEM,  that  collection  of  bodies 
of  which  the  earth  on  which  we  dwell  is  one, 
and  which  are  distinguished  from  all  other 
bodies  in  the  universe  by  having  the  sun  as 
the  centre  of  their  motions.  The  bodies  of 
this  system  may  be  classified  as  follows: 

1.  The  Sun. —  The  great  central  body,  shed¬ 
ding  its  light  and  heat  on  all  the  other  bodies 
and  by  its  powerful  attraction,  keeping  them 
in  their  several  orbits.  It  is  the  fountain-head 
of  all  life  on  the  earth.  It  is  about  750  times 
as  massive  as  all  the  other  bodies  of  the  system 
put  together;  hence  its  attractive  power  on  all 
these  bodies.  For  a  full  description  of  this 
great  luminary,  see  Sun. 

2.  The  Planets. — Bodies  which  revolve  round 
the  sun  in  elliptic  orbits,  generally  differing 


little  from  circles.  The  planets  are  opaque  and 
are,  therefore,  visible  to  us  only  by  reflecting 
the  light  of  the  sun.  They  are  divided  into  two 
classes,  major  and  minor  planets. 

The  major  planets  are  eight  in  number; 
their  names,  distances  and  many  other  particu¬ 
lars  respecting  them  will  be  found  in  the  table 
appended  to  this  article.  It  will  be  seen  that 
the  most  distant,  Neptune,  is  more  than  70  times 
as  far  from  the  sun  as  the  nearest,  Mercury. 
An  idea  of  the  arrangement  of  the  planets  will 
be  gathered  from  the  accompanying  plate. 

It  will  be  noticed  by  the  plate  that  there  is  , 
a  gap  between  the  orbits  of  Mars  and  Jupiter. 
This  is  filled  by  the  second  class  of  planets, 
called  minor  planets  or  asteroids.  These  bodies 
are  much  smaller  than  the  major  planets  and 
generally  revolve  in  more  eccentric  orbits. 

It  is  impossible  to  say  exactly  how  numerous 
they  may  be;  more  than  800  are  now  known, 
new  ones  constantly  being  discovered,  and  there 
may  be  hundreds,  or  even  thousands,  so  small 
that  they  have  not  been  discovered,  and  may 
never  be  separately  recognized.  See  Asteroids. 

3.  The  Satellites  of  the  Planets. —  All  the 
major  planets,  with  the  exception  of  the  two 
inner  ones,  have  one  or  more  smaller  bodies 
revolving  round  them  and  accompanying  them 
in  their  courses  round  the  sun.  In  this  respect 
each  of  the  planets  having  satellites  may  be  said 
to  form  a  solar  system  in  miniature,  since  the 
motion  of  the  satellites  round  the  planet  is 
quite  similar  to  that  of  the  latter  round  the 
sun.  The  number  of  satellites  is  as  follows : 

Satellites 


The  Earth  .  1 

Mars  .  2 

Jupiter  .  9 

Saturn  .  10 

Uranus  .  4 

Neptune  .  1 


There  are,  therefore,  27  satellites  now 
known.  The  system  formed  by  a  planet  and  its 
satellites  is  designated  by  the  name  of  the 
planet.  Thus  we  have  the  Martian  System,  the 
Jovian  System,  the  Saturnian  System,  etc. 

4.  Comets. —  Comets  generally  revolve  in 
orbits  so  eccentric  that,  during  the  greater 
part  of  their  course,  they  are  entirely  invisible, 
even  to  telescopic  vision.  A  few  are  known 
to  revolve  within  the  orbit  of  Jupiter,  and  all 
that  we  can  observe  must  have  their  perihelion 
not  more  than  two  or  three  times  as  far  as 
the  earth’s  orbit  —  otherwise  they  would  be  for¬ 
ever  invisible.  Their  times  of  revolution  vary 
all  the  way  from  three  years  to  unknown  thou¬ 
sands  of  years.  Those  having  long  periods  go 
far  beyond  the  orbit  of  Neptune  during  their 
course.  No  limit  can  be  set  to  their  number. 
Kepler’s  remark  that  the  heavens  may  be  as 
full  of  comets  as  the  sea  of  fish,  though  prob¬ 
ably  an  exaggeration,  is  well  fitted  to  give  an 
idea  of  the  possible  number  of  these  bodies. 
It  is  certain  that  only  an  insignificant  fraction 
of  the  total  number  has  ever  been  seen  by 
human  eye.  See  Comets. 

5.  Meteorites  or  Meteors,  which  must  be 
countless  millions  of  millions  in  number,  are 
so  minute  that  we  never  see  them  individually 
except  when  they  strike  our  atmosphere  and 
form  a  shooting  star.  (See  Shooting  Stars). 
They  may  be  classed  with  comets,  because,  the 
latter  are  probably  of  meteoric  constitution; 
perhaps  made  up  of  meteors. 
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6.  The  Zodiacal  Light,  which  is  a  great  lens¬ 
shaped  cloud  of  small  particles  surrounding  the 
sun  and  extending  nearly  to  the  orbit  of  the 
planet  Mars.  This  cloud  is  thickest  at  the  sun, 
but  has  a  region  of  reversed  curvature  within 
the  orbit  of  Mercury.  Its  form  may  be  quite 
closely  represented  by  two  ellipsoids  of  revolu¬ 
tion,  having  the  centre  of  the  sun  for  their 
common  centre,  the  eccentricity  of  the  inner 
being  about  0.25,  and  the  outer  having  the  form 
of  a  thin,  ellipsoidal  sheet,  within  which  the 
innermost  planets  are  immersed. 

A  remarkable  feature  of  the  solar  system  is 
the  clear  separation  of  the  eight  major  planets 
into  two  groups,  equal  in  numbers,  each  com¬ 
prising  four  planets  with  distinctive  character¬ 
istics.  The  inner  four,  of  which  our  earth  is 
one,  are  dense  and  highly  compressed  solid 
bodies.  The  four  planets  of  the  outer  group 
are  many  times  more  massive  than  the  inner 
ones,  the  least  massive  of  all,  Uranus,  being 
seven  or  eight  times  as  weighty  as  the  four 
inner  ones  put  together.  As  compared  with  the 
inner  group,  the  planets  of  the  outer  group  are 
also  distinguished  by  being  larger  in  a  yet 
greater  proportion  than  they  are  massive.  Any 
one  of  the  inner  group  would  be  a  small  object 
alongside  the  smallest  of  the  outer  group.  A 
similarity  of  constitution  also  seems  to  mark 
the  outer  planets;  it  is  highly  probable  that  all 
are  surrounded  by  dense  atmospheres  —  in  fact, 
that  each  consists  of  a  comparatively  small 
nucleus  surrounded  by  a  gaseous  envelope  with 
clouds  floating  in  it  as  they  do  in  our  atmos¬ 
phere. 

Possible  Unknown  Planets. — The  excessive 
motion  of  the  perihelion  of  Mercury,  as  well 
as  smaller,  but  well-defined  motions  in  the  node 
of  Venus  and  the  perihelion  of  Mars,  none  of 
which  could  be  accounted  for  by  the  disturb¬ 
ances  caused  by  the  attractions  of  the  known 
bodies  of  the  solar  system,  long  ago  led  to  the 
suspicion  that  there  might  be  one,  or  even  a 
ring  of,  undiscovered  planets  revolving  about 
the  sun  within  the  orbit  of  Mercury.  Should 
such  planets  exist  they  ought,  from  time  to 
time,  to  pass  between  us  and  the  sun,  so  as  to  be  ' 
visible  on  the  disc  of  the  latter.  Several  ob¬ 
servers,  studying  the  sun,  have  supposed  that 
they  saw  such  objects.  But  there  is  no  doubt 
that  they  were  mistaken.  For  20  years  past  the 
sun  has  been  photographed  almost  every  day, 
as  well  as  constantly  scanned  by  the  telescope, 
in  Europe  and  in  America.  No  photograph  has 
ever  shown,  and  no  really  experienced  observer 
has  ever  seen  anything  of  the  sort.  Another 
way  of  detecting  such  bodies  would  be  by  scan¬ 
ning  the  neighborhood  of  the  sun  during  total 
eclipses.  This  has  been  done  at  almost  every 
such  eclipse,  during  the  last  30  years.  More¬ 
over,  in  recent  times,  photography  has  been 
called  to  the  aid  of  the  search,  especially  by  the 
Lick  Observatory,  in  California.  In  one  of  the 
attempts,  stars  were  photographed  down  to 
nearly  the  eighth  magnitude;  but  nothing  was 
ever  found  except  known  stars.  We  may,  there¬ 
fore,  regard  the  non-existence  of  any  visible 
planet  between  Mercury  and  the  sun  as  well 
proved. 

In  addition  to  this,  the  most  interesting  dis¬ 
covery  was  made  by  Seeliger  in  1906  that  the 
outstanding  discrepancies  in  the  motions  of  the 
planets  can  be  fully  accounted  for  by  the  dis¬ 
turbing  pull  of  the  zodiacal  light,  provided  that 


we  ascribe  to  this  only  an  almost  inconceivable 
tenuity.  It  is  sufficient  to  assume  that  the 
densest  portion  has  but  2.52  by  10-11  times  the 
density  of  the  sun  in  order  that  its  mass  may 
be  great  enough  to  produce  the  disturbances 
observed.  Moreover,  it  is  found  that  on  this 
assumption  no  new  disturbances  are  introduced 
into  the  perturbations  of  any  of  the  planetary 
elements  of  a  size  great  enough  to  be  evident  to 
observation. 

The  question  whether  there  may  be  a  planet 
beyond  Neptune  is  not  so  easily  settled.  The 
probable  existence  of  such  a  body  has  been  in¬ 
ferred  on  three  grounds:  (1)  Outstanding  dis¬ 
crepancies  in  the  computed  motion  of  Uranus; 
(2)  the  existence  of  certain  comets,  the  aphelia 
of  whose  orbits  lie  outside  the  orbit  of  Neptune; 
and  (3)  the  inference,  based  on  the  planetesimal 
theory  of  the  development  of  the  solar  system, 
that  the  orbit  of  the  outermost  planet  will  not 
be  a  nearly  circular  one.  Of  these,  the  first 
furnishes  the  most  reliable  evidence  and  it 
alone  can  serve  as  a  basis  for  predicting  the 
planet’s  position  and  so  leading  to  its  discovery, 
if,  indeed,  it  has  an  existence.  In  the  course 
of  a  century,  accurate  observations  of  Uranus 
will  have  accumulated  throughout  the  entire 
circuit  of  its  orbit,  and  by  this  time  also  the 
motion  of  Neptune  will  have  been  sufficient  to 
indicate  the  position  of  the  planet.  As  yet, 
however,  an  accurate  indication  is  not  possible, 
and  careful  search  for  the  body  has  met  with 
no  success.  It  is  inferred  that  it  is  from  the 
12th  to  the  13th  magnitude,  with  an  apparent 
diameter  of  perhaps  1";  as  it  is  so  far  distant 
from  the  sun,  its  motion  among  the  stars  is 
certainly  very  slow,  and  all  of  the  circumstances 
contribute  to  render  its  discovery  extremely 
difficult. 

The  planets  are  all  so  distant  from  us  that, 
to  the  naked  eye,  they  appear  like  stars.  For 
the  most  part  the  five  nearest  to  us  would  be 
classed  among  the  brightest  of  the  stars,  Venus 
and  Jupiter  being  generally  brighter  than  any 
fixed  star.  They  are  also  distinguished  from 
the  stars  by  their  apparent  motions,  which  may 
be  seen  by  watching  them  from  night  to  night. 
Their  apparent  situations  relatively  to  the  sun 
are  called  aspects.  The  latter  are  different  ac¬ 
cording  to  whether  the  orbit  of  the  planet  is 
inside  or  outside  that  of  the  earth;  that  is, 
whether  it  is  an  inferior  or  superior  one.  A 
glance  at  the  arrangement  of  the  system  will 
show  that  the  inferior  planets,  Mercury  and 
Venus,  can  never  be  seem  in  the  opposite  direc¬ 
tion  from  the  sun,  but  only  seem  to  swing  back 
and  forth  on  each  side  of  the  sun  as  they  per¬ 
form  their  revolutions  around  this  luminary. 
Their  apparent  distance  east  or  west  from  the 
sun  at  any  time  is  called  their  elongation.  At 
the  greatest  elongation,  Venus  is  about  45  de¬ 
grees  from  the  sun,  and  Mercury  at  different 
distances,  generally  ranging  between  20  and  30 
degrees,  according  to  its  position  in  its  very 
eccentric  orbit.  But  the  superior  planets  seem 
to  course  relatively  to  the  sun  all  the  way  round 
the  sky  in  performing  their  revolution.  When 
in  the  opposite  direction  from  the  sun  they  are 
said  to  be  in  opposition.  This  is  the  most 
favorable  time  for  observing  them,  because 
they  are  then  nearest  to  the  earth,  and  their 
visible  hemisphere  is  fully  illuminated.  They 
then  rise  about  the  time  of  sunset,  and  cross 
the  meridian  about  midnight. 
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Comparative  Magnitude  of  Planets,  with  Distances  Of  their  Satellites 
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Apparent  Sizes  of  Planets  as  seen  from  the  Earth,  when  at  their 
greatest  &  least  distances  respectively,  as  compared  with  the  Sun's 
disk,  represented  by  the  circle  A,B,C,D. 
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The  Planets  revolve  around  the  Sun  in 
elliptical  orbits,  and  are  consequently 
always  varying  their  distances  from 
him;  and  their  orbital  velocity  is  con¬ 
tinually  increasing  or  decreasing  in 
virtue  of  the  law, that  the  Radius  Vector 
describes  equal  areas  in  equal  times. 


Table  of  Orbital  Velocities 
of  the  Planets 
as  -Compared  with 
Light  &  Sound. 
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Donati’  s/Comet,  1858 


List  of  Greater  Planets 


miles 

1,110  per  minute 


Earth 

Moon 

Mercury 

Venus 

Mars 

Jupiter 

Saturn 

Crftnus 

Neptune 


The  relative  distances  of.tbe  Planets 
from  the  Sun  are  Mercury  3.9,  V enus 
7.2,EajLth  10,  Mars  15.2,  Jupiter  52.0, 
Saturn  95.4,  Uranus  191.8.  Neptune 
300.6.  The  great  interval  between 
Mars  and  Jupiter  was  long  suspected 
and  is  now  known  to  be  tilled,  with 
small  planetary  bodies.  Of  these  the 
earliest  discovered  are  named  above 
More  than  400  have  now  been  discov¬ 
ered.  But  these  small  bodies  have 
little  interest  except  for  the  Astrono¬ 
mer. 


Light  11,178,000 
Sound 


The  diameter  of  the  Sun  is  nearly 
110  times  greater  than  that  of  the 
Its  solidity  or  bulk  is  equal 


.  /  Earth 

/  to  1,300,000  globes  such  as  our  own 
^  or  to  500  times  the  volume  of  matter 

contained  in  all  the  planets.  Its 
mean  distance  from  the  Earth  is 
about  92,900,000  miles,  and  he  is  more 
than  3,000,000  miles  nearer  us  in  winter  / 
than  in  summer.  /y 
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Distance  of  the  Moon 


Earth 


Distances  of  Satellites 
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RELATIVE  POSITIONS,  MAGNITUDES 


Name  of 
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Discovery 
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The  inferior  planets  oass  by  the  sun  during 
their  apparent  swinging  from  one  side  to  the 
other.  When  they  pass  on  our  side  of  the  sun 
they  are  said  to  be  in  inferior  conjunction ; 
when  beyond  the  sun,  in  superior  conjunction. 
These  conjunctions  take  place  at  fairly  regular 
intervals.  The  best  time  to  see  an  inferior 
planet  is  in  the  evening,  some  time  before  in¬ 
ferior  conjunction;  or  in  the  early  morning 
twilight,  some  time  after  it. 

The  plate  shows  the  most  important  rela¬ 
tions  existing  among  the  elements  of  the  planets. 
The  elements  of  the  planets  are  given  in  the 
following  tables: 


to  the  several  European  congresses.  His  most 
notable  works  are  ( International  Copyright  in 
the  Congress  of  the  United  States*  (1886), 
and  (The  Copyright  Law  in  Force  in  the  United 
States  in  1900*  (1900). 

SOLDANELLA,  in  botany,  a  genus  of 
plants  of  the  order  Primulacece.  They  are  small 
herbs,  inhabiting  the  alpine  districts  of  south¬ 
ern  Europe,  corola  sub-camuanulate,  of  one 
cleft  and  fringed  on  the  margin.  Soldanella 
alpina '  having  blue  flowers,  frequenting  the  hills 
of  Switzerland,  is  an  object  of  extensive  culture 
in  England. 
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Distance  from  the  Sun 

Distance  from  the  Earth 
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revolution 
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round 
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revolution 
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Miles 

Miles 
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Mean  solar 
days 
87.9693 

Mean  solar 
Days 
115.887 

Mercury . 

36,000,000 

43,400,000 

28,600,000 

134,800,000 

50,900,000 

Venus . 

The  Earth .  .  . 

67,200,000 

92,900,000 
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67,700,000 

94,500,000 

154,700,000 

66,700,000 

91,300,000 

128,300,000 

161,200,000 

24,500,000 

224.7008 

365.2564 

583.920 

Mars . 

248,600,000 

34,500,000 

686.7505 

779.936 

Jupiter . 

483,300,000 

506,600,000 

460,000,000 

599,500,000 

367,200,000 

4332.5800 

398.884 

Saturn . 

886,100,000 

935,800,000 

836,400,000 

1,027,200,000 

745,100,000 

10759.21 

378.093 

Uranus . 

1,782,000,000 

1,864,500,000 

1,699,600,000 

1,956,900,000 

1,607,300,000 

30686.82 

369,656 

Neptune.*.  .  .  . 

2,791,600,000 

2,817,000,000 

2,767,000,000 

2,909,100,000 

2,675,000,000 

60181.11 
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PLANET 

Time  of 
rotation  on 
axis 

Inclination 
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planet’s 
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? 

? 

3,030 

0.056 

0.061 

1,173 

0.439 

7.06 

12.9 
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Venus . 

? 

? 

7,700 
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23 

56 

4 

23 

27 
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24 

37 

23 

24 

00 
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0.376 

6.05 

24.5 

3.6 

Jupiter . 

9 

55 

37 

3 

5 

86,500 

1309.00 

317.7 

0.242 

2.65 

42.66 

50.0 

32.0 

Saturn . 

10 

14 

24 

26 

49 

73,000 

760.00 

94.8 

0. 128 

1.18 

18.99 

20.0 

14.0 

Uranus . 

? 

? 

32,000 

69.237 

13.518 

0.195 

0.754 

12.12 

4.1 

3.8 

Neptune . 

? 

? 

35 , 000 

84.955 

16.469 

0.300 

1.142 

18.36 

2.9 

2.7 

Simon  Newcomb. 

SOLAR  TIME.  See  Dial;  Sun. 

SOLARIO,  so-la're-6,  Andrea  da,  Italian 
painter:  b.  about  1460;  d.  1515.  He  lived  in 
Venice  (1490-93)  with  a  brother,  Cristoforo, 
who  was  an  architect  and  sculptor.  His  work 
was  modeled  after  Leonardo  da  Vinci,  and  in 
1507  he  was  called  to  Normandy  to  execute 
work  offered  Da  Vinci.  His  best  known  works 
are  (Ecce  Homo*;  <Repose  in  Egypt*  (1515); 
( Crucifixion*  (1503);  a  (Madonna*  and  (John 
the  Baptist.* 

SOLARIO,  Antonio,  Italian  painter:  b. 
at  Civita,  about  1380;  d.  1455.  He  studied  in 
Bologna,  Venice,  Florence  and  Rome,  but  prac¬ 
tised  his  art  mainly  in  Naples.  His  chief  work 
consists  of  20  large  frescoes  in  the  monastery 
of  Saint  Severino.  His  backgrounds  are  said 
to  have  been  superior  to  his  figures. 

SOLBERG,  Thorvald,  American  writer : 
b.  Manitowoc,  Wis.,  22  April  1852.  As  a  mem¬ 
ber  of  the  staff  of  the  Library  of  Congress  in 
1876-89  he  became  interested  in  the  question 
of  international  copyright  and  was  a  delegate 


SOLDER,  sod'er,  a  fusible  alloy  of  metals 
employed  to  join  or  unite  metals.  The  principle 
involved  is  that  the  molten  alloy  applied  shall 
partly  fuse  the  metal  surfaces)  thus  creating 
a  metallic  union.  As  a  rule,  the  solder  should 
be  easier  of  fusion  than  the  metal  to  which  it 
is  applied.  The  solder  should  also  be  of  or 
near  the  same  color  as  the  metal.  For  fine 
steel,  copper  and  brass  work  gold  or  silver  may 
be  employed.  But,  broadly  speaking,  iron  is 
soldered  with  copper,  and  copper  and  brass 
with  tin.  The  most  usual  solders  are  the  com¬ 
pound,  which  are  distinguished  into  two  prin¬ 
cipal  classes,  hard  and  soft.  Any  solder  that 
requires  a  red  heat  for  melting  is  termed  a  hard 
solder;  these  are  ductile,  will  bear  hammering 
and  are  commonly  prepared  of  the  same  metal 
as  that  which  is  to  be  soldered,  with  the  addi¬ 
tion  of  some  other,  by  which  a  greater  degree 
of  fusibility  is  obtained,  though  the  addition 
is  not  always  required  to  be  itself  easier  of 
fusion.  Under  this  head  comes  the  hard  solder 
for  gold,  which  is  prepared  from  gold  and 
silver,  or  gold  and  copper,  or  gold,  silver  and 
copper.  The  hard  solder  for  silver  is  pre¬ 
pared  from  equal  parts  of  silver  and  brass,  but 
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is  made  better  for  fusion  by  the  admixture  of 
1-16  of  zinc.  The  hard  solder  for  brass  is  ob¬ 
tained  from  brass  mixed  with  a  sixth  or  an 
eighth,  or  even  one-half  of  zinc,  which  may  also 
be  used  for  the  hard  solder  of  copper.  The 
soft  solders,  melting  below  a  red  heat,  are 
much  used  in  plumbing  and  .tinning ;  they  melt 
easily,  but  are  usually  brittle  and,  therefore, 
cannot  be  hammered.  Tin  and  lead  in  equal 
parts  make  a  good  soft  solder.  Of  easier  fusion 
is  that  consisting  of  bismuth,  tin  and  lead  in 
equal  parts.  In  the  operation  of  soldering,  the 
surfaces  of  the  metal  to  be  joined  must  be  made 
very  clean  and  applied  to  each  other.  It  is 
usual  to  secure  them  by  a  ligature  of  wire  or 
other  device.  The  solder  is  laid  upon  the  joint, 
together  with  sal-ammoniac  and  borax  or  com¬ 
mon  glass,  according  to  the  degrees  of  heat 
intended.  These  additions  defend  the  metal 
from  oxidation.  Glaziers  use  resin,  and  pitch- 
is  sometimes  employed.  Tin-foil,  applied  be- 
*  tween  the  joints  of  fine  brass  work,  first  moist¬ 
ened  with  a  strong  solution  of  sal-ammoniac, 
makes  an  excellent  juncture,  care  being  taken 
to  avoid  too  much  heat.  It  was  at  first  found 
very  difficult  to  solder  aluminum,  but  a  satis¬ 
factory  solder  was  found  in  an  alloy  of  gold, 
silver  and  copper,  to  which  some  add  a  little 
zinc.  Soft  solder  is  applied  with  a  soldering 
iron,  or  in  some  cases  with  a  machine  as  in 
closing  fruit  cans.  The  regular  soldering  iron 
has  a  pointed  copper  head  and  a  wooden  handle. 
In  use  the  copper  head  is  heated  almost  to 
redness  and  having  been  carefully  cleaned  and 
scraped,  it  is  used  to  pick  up  some  of  the  molten 
solder  and  apply  it  to  the  work.  The  surface 
or  edges  to  be  soldered  must  be  quite  clean 
and  bright  and  the  process  is  assisted  by  a  flux, 
as  of  resin  or  chloride  of  zinc.  Hard  solder 
is  essential  for  joining  steel,  iron  gun  metal, 
brass,  etc.,  and  permits  a  much  stronger  joint 
than  soft  solder.  The  process  of  applying  hard 
solder  is  often  called  brazing,  from  the  similar¬ 
ity  of  the  alloy  used  to  brass.  Common  mix¬ 
tures  are  copper  60  and  zinc  40,  for  soldering 
iron ;  copper  40  and  zinc  60,  for  copper  and 
hard  brass;  silver  30,  copper  50  and  zinc  20, 
for  soldering  silver,  brass,  gold  and  some  irons. 
See  Alloys  ;  Welding. 

SOLDIERS  OF  FORTUNE.  See  Mer¬ 
cenaries. 

SOLDIER  BEETLE,  the  name  given  to 
the  beetle  of  the  tribe  Telephoridi,  family 
Malacodermidce.  The  larvae  generally  feed  upon 
plant-lice,  catterpillars  or  other  soft-bodied  in¬ 
sects.  The  most  common  species  in  the  eastern 
part  of  the  United  States  is  the  Chauliognathus 
pennsylvanicus,  a  native  of  Pennsylvania,  which 
are  specially  valuable  as  cross-fertilizers  of 
plants. 

SOLDIERS’  HOMES,  the  general  name 
of  various  institutions  in  the  United  States, 
under  national  or  State  control,  for  the  care 
of  sick  and  disabled  soldiers  and  sailors.  These 
homes  were  the  direct  outcome  of  the  Civil 
War.  The  Federal  institution  is  known  as  the 
National  Home  for  Disabled  Volunteer  Soldiers 
and  has  branches  at  Dayton,  Ohio ;  Milwaukee, 
Wis. ;  Togus,  Me.;  Hampton,  Va. ;  Leaven¬ 
worth,  Kan. ;  Santa  Monica,  Cal. ;  Marion,  Ind. ; 
Danville,  Ill.;  Johnson  City,  Tenn.,  and  Hot 
Springs,  S.  D.  In  1903  the  aggregate  number  of 


inmates  was  about  27,000;  in  1917  it  was  32,000. 
The  total  number  cared  for  up  to  and  includ¬ 
ing  1917  is  about  200,000. 

The  requirements  for  admission  are:  (1) 
An  honorable  discharge  from  the  United  States 
service.  (2)  Disability  which  prevents  the  ap¬ 
plicant  from  earning  his  living  by  labor.  (3) 
Applicants  for  admission  will  be  required  to 
stipulate  and  agree  to  abide  by  all  the  rules  and 
regulations  made  by  the  board  of  managers  or 
by  its  order;  to  perform  all  duties  required  of 
them  and  to  obey  all  the  lawful  orders  of  the 
officers  of  the  Home.  Attention  is  called  to  the 
fact  that  by  the  law  establishing  the  Home  the 
members  are  made  subject  to  the  Rules  and 
Articles  of  War  and  will  be  governed  thereby 
in  the  same  manner  as  if  they  were  in  the  army 
of  the  United  States.  (4)  A  soldier  or  sailor 
must  forward  with  his  application  for  admis¬ 
sion  his  discharge  paper  and  when  he  is  a  pen¬ 
sioner,  his  pension  certificate  and  if  he  has 
been  a  member  of  a  State  home,  his  discharge 
from  that  home,  before  his  application  will  be 
considered;  which  papers  will  be  retained  at 
the  branch  to  which  the  applicant  is  admitted, 
to  be  kept  there  for  him  and  returned  to  him 
when  he  is  discharged.  The  rule  is  adopted 
to  prevent  the  loss  of  such  papers  and  certifi¬ 
cates  and  to  hinder  fraudulent  practices,  and 
no  application  will  be  considered  unless  these 
papers  are  sent  with  it.  If  the  original  dis¬ 
charge  does  not  exist,  a  copy  of  discharge, 
certified  by  the  War  or  Navy  Department,  or 
by  the  adjutant-general  of  the  State,  must  ac¬ 
company  the  application. 

The  United  States  Soldiers’  Home  at  Wash¬ 
ington,  D.  C.,  receives  and  maintains  discharged 
soldiers  of  the  regular  army.  All  soldiers  who 
have  served  20  years  as  enlisted  men  in  the 
army  (including  volunteer  service,  if  any)  and 
all  soldiers  of  less  than  20  years’  service  who 
have  incurred  such  disability,  by  wounds,  dis¬ 
ease  or  injuries  in  the  line  of  duty  while  in 
the  regular  army,  as  unfits  them  for  further 
service,  are  entitled  to  the  benefits  of  the  Home. 
A  pensioner  who  enters  the  Home  may  assign 
his  pension,  or  any  part  of  it,  to  his  child,  wife 
or  parent,  by  filing  written  notice  with  the 
agent  who  pays  him.  If  not  so  assigned  it  is 
drawn  by  the  treasurer  of  the  Home  and  held 
in  trust  for  the  pensioner.  The  board  of  com¬ 
missioners  consists  of  the  general-in-chief  com¬ 
manding  the  army,  the  surgeon-general,  the 
commissary-general,  the  adjutant-general,  the 
quartermaster-general,  the  judge-advocate-gen¬ 
eral  and  the  governor-general  of  the  Home. 
About  1,500  old  soldiers  occupied  the  Home  in 
1917. 

There  are  State  homes  for  disabled  volun¬ 
teer  soldiers  provided  by  27  of  the  States  and 
New  York,  New  Jersey,  Washington  and  Ne¬ 
braska  each  maintain  two  such  homes. 

Confederate  soldiers’  homes  have  been  es¬ 
tablished  in  Atlanta,  Ga. ;  Austin.  Tex. ; 
Beauvoir,  Miss. ;  Columbia,  S.  C. ;  Hermitage, 
Tenn.;  Higginsville,  Mo.;  Jacksonville,  Fla.; 
Little  Rock,  Ark. ;  Mountain  Creek,  Ala. ;  New 
Orleans,  La.;  Pewee  Valley,  Ky. ;  Pikesville, 
Md. ;  Raleigh,  N.  C. ;  Richmond,  Va. ;  Wash¬ 
ington,  D.  C.  .  There  are  of  course  very  few 
veterans  remaining  to  occupy  them. 

SOLDIERS  THREE,  by  Rudyard  Kipling, 
is  thus  well  described  in  the  title-page  of  the 


SOLE- 

original  edition,  printed  in  1888  in  Allahabad 
by  the  Pioneer  Press  as  Number  1  of  A.  H. 
Wheeler  and  Company’s  Indian  Railway  Li¬ 
brary:  (Soldiers  Three.5  A  Collection  of 

Stories.  Setting  forth  Certain  Passages  in  the 
Lives  and  Adventures  of  Privates  Terence  Mul- 
vaney,.  Stanley  Ortheris  and  John  Learoyd. 
Done  into  type  and  edited  by  Rudyard  Kipling. 

We  be  Soldiers  Three 
Pardonnez  moy,  je  vous  en  prie. 

Most  of  these  tales  are  told  in  the  inimitable 
language  of  the  Irish  member  of  the  tri-part¬ 
nership,  Terence  Mulvaney,  whose  humor, 
philosophy,  strength  and  tenderness  immedi¬ 
ately  endeared  him  to  the  reading  public,  and 
those  stories  in  which  the  big  Irishman  plays 
the  leading  role,  such  the  (The  Taking  of 
Lungtungpen,5  (The  Incarnation  of  Krishna 
Mulvaney)  and  (The  Courting  of  Dinah  Shadd,> 
are  unquestioned  favorites;  yet  Mulvaney’s  as¬ 
sociates,  the  little  cockney,  Ortheris,  and  the 
gigantic  Welshman,  Learoyd,  are  by  no  means 
to  be  slighted  and  much  of  the  charm  of  the 
tales  lies  in  the  close  friendship  that  binds 
the  incongruous  trio.  In  his  (Views  and  Re¬ 
views, Henry  James  declares,  <(Mulvaney  is 
a  creation  to  be  proud  of  and  his  two  com¬ 
rades  stand  as  firm  on  their  legs.  In  spite  of 
Mulvaney’s  social  possibilities,  they  are  all  three 
finished  brutes;  but  it  is  precisely  in  the  finish 
that  we  delight.®  And  the  Edinburgh  Review 
says,  ((Mr.  Kipling  paints  the  real  man,  with 
his  natural  blackguardism,  softened  and  re¬ 
deemed  by  a  rough  chivalry,  by  unexpected 
gleams  of  tenderness  and  by  a  strong  feeling 
of  comradeship  toward  his  brothers  in  arms.® 
The  revised  editions,  under  the  title  ( Soldiers 
Three  and  Military  Tales,5  contain  additional 
accounts  of  the  adventures  of  the  famous  trio, 
together  with  other  episodes  relating  to  the 
British  army  in  India,  notably  (The  Man  Who 
Was)  and  (The  Drums  of  the  Fore  and  Aft.5 

Arthur  Guiterman. 

SOLE,  a  European  flatfish  ( Solea  vulgaris), 
one  of  the  most  familiar  of  British  food-fishes. 
The  average  length  is  about  12  inches  and  the 
weight  about  18  ounces  and  the  flesh  is  very 
palatable  and  nutritious.  These  fishes  are 
usually  captured  by  the  trawl-net  and  some¬ 
times  by  the  line.  They  inhabit  the  shallow 
waters  of  sandy  coasts  and  sometimes  ascend 
rivers  to  spawn.  Other  species  of  soles  are  the 
lemon  sole  (Y.  pegusa),  the  variegated  sole  (S. 
variegata),  which  has  a  reddish-brown  color 
marked  with  darker  brown  bands,  and  the 
solenette  or  little  sole  {S.  linguatulus) ,  the 
average  length  of  which  is  about  five  inches. 
The  transparent  sole  ( Achirus  pellucidus )  of 
the  Pacific  Ocean,  which  wants  the  pectoral 
fins,  and  the  zebra  sole  (S.  zebrina)  of  Japan, 
are  also  well-known  species.  The  nearest 
American  representative  is  a  small,  closely  al¬ 
lied  fish,  called  hog-choker  {Achirus  fasciatus) , 
common  along  the  Eastern  coast,  but  not  re¬ 
garded  as  worth  eating. 

SOLEMN  LEAGUE  AND  COVENANT, 
The.  A  compact  entered  into  in  1643  between 
England  and  Scotland  for  the  (<extirpation  of 
popery  and  prelacy  and  the  preservation  of 
religious  liberty®  in  the  two  countries.  Two 
years  later  it  was  once  more  ratified  in  Scot¬ 
land.  Charles  I  refused  his  approval  to  the 
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League;  but  Charles  II  thought  it  the  better 
part  of  discretion  to  yield  to  the  pressure 
brought  upon  him  by  the  Protestant  faction, 
which  had  already  shown  itself  all  powerful; 
so  he  took  a  solemn  oath  to  observe  all  the 
provisions  of  the  international  covenant,  a  com¬ 
promise  he  had  no  intention  of  keeping,  and 
he  succeeded  in  having  the  Scottish  Parlia¬ 
ment,  in  1661,  annul  the  (<Solemn  League  and 
Covenant®  and  absolve  the  lieges  from  their 
obligations  to  it.  Consult  Hetherington,  his¬ 
tory  of  Church  of  Scotland5 ;  McCrie,  ( Sketches 
of  Church  History.5 

SOLENHOFEN.  See  Solnhofen. 

SOLENOID,  a  primary  form  of  electrical 
magnet,  consisting  of  a  filament,  which,  when 
enclosed  by  a  spiral-conducting  wire  properly 
positioned  with  its  ends  brought  to  the  middle, 
may  become  a  magnet  when  engaged  by  a  cur¬ 
rent;  also  called  solenoid  magnet. 

SOLENT,  England,  the  western  part  of  the 
strait  of  the  English  Channel  separating  the 
Isle  of  Wight  from  the  mainland.  It  is  15  miles 
long  and  almost  three  miles  wide  and  forms 
a  safe  roadstead.  A  few  miles  north  of  the 
Neches  the  navigable  channel  narrows  to  three- 
quarters  of  a  mile.  It  has  been  the  scene  of 
many  famous  yacht  races. 

SOLEY,  so'li,  James  Russell,  American 
naval  historian:  b.  Roxbury,  Mass.,  1  Oct.  1850; 
d.  New  York,  11  Sept.  1911.  He  was  graduated 
from  Harvard  in  1870  and  in  the  following 
year  was  appointed  professor  in  the  Depart¬ 
ment  of  English  at  the  United  States  Naval 
Academy  at  Annapolis.  He  was  commissioned 
a  commander  in  1882  and  stationed  at  Wash¬ 
ington,  D.  C.,  in  charge  of  the  naval  library 
there.  From  1885  to  1889  he  lectured  upon 
naval  history  and  international  law  in  various 
Eastern  colleges  and  in  1890  was  appointed 
Assistant  Secretary  of  the  Navy.  In  1893  he 
resigned  this  office  and  took  up  the  practice 
of  law  in  New  York.  He  edited  and  conducted 
the  publication  of  the  naval  history  of  the  Civil 
War  and  is  the  author  of  (The  Campaigns  of 
the  Navy  in  the  Civil  War5  (1883)  ;  (The  Naval 
Wars  of  the  United  States5 ;  ( Maritime  In¬ 
dustries  of  America,5  etc. 

SOLF,  Wilhelm,  German  linguist,  economist 
and  statesman:  b.  Berlin,  5  Oct.  1862.  After 
completing  his  gymnasium  course,  he  attended 
the  universities  of  Berlin  and  Kiel  (where  he 
studied  Sanskrit  and  Comparative  Philology), 
returning  in  1887  to  Berlin  to  pursue  courses 
in  Hindu,  Urdu  and  Persian,  at  the  Berlin 
Seminary  for  Oriental  Languages,  taking  his 
Ph.D.  degree  in  this  field.  He  later  took  up 
the  study  of  law  at  the  University  of  Jena. 
He  has  seen  much  of  the  world,  chiefly  in  the 
service  of  the  German  foreign  office  and 
colonial  office  in  Calcutta  and  elsewhere.  In 
1900  he  became  governor  of  Samoa,  and  late 
in  1911  was  made  Secretary  of  State  for 
the  colonies  {Staatssekretdr  des  Kolonialamts) . 
Under  the  Provisional  German  government 
which  arose  at  Berlin  after  the  signing  of  the 
armistice  of  HI  Nov.  1918,  Solf  became  Min^ 
ister  for  Foreign  Affairs,  an  appointment  which 
was  strongly  criticized  by  the  more  radical  sec¬ 
tions  of  the  Socialist  party  by  reason  of  the 
fact  that  it  was  wrong  to  retain  any  of  the 
officials  of  the  former  German  government  un- 
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der  the  new  ^Socialistic®  government.  A  Berlin 
message  dated  26  Aug.  1919  announced  the  ap¬ 
pointment  of  Dr.  Solf  as  Ambassador  of  the 
German  Republic  to  Great  Britain.  He  is  the 
author,  in  the  philological  field,  of  (Die  Kagnur- 
Rezension  der  PancagikfP  (1886). 

SOLFAING,  sol'fa-ing  (from  sol,  fa,  in 
the  musical  scale),  the  exercising  of  the  voice 
upon  the  syllables  do,  re,  mi,  fa,  sol,  la,  si 
(solmization)  used  to  designate  the  notes  of 
the  diatonic  scale.  Pieces  without  text  intended 
for  this  sort  of  exercise  are  called  solfeggi. 
Sometimes  this  word  is  applied  also  to  instru¬ 
mental  music,  referring  to  exercises,  merely 
intended  to  improve  the  learner  in  reading  notes 
and  hitting  intervals.  See  Sol-fa  System  ; 
Solfeggio. 

SOLFATARA,  the  Italian  name  for  a 
kind  of  volcanic  vent  found  in  various  parts 
of  the  earth,  which,  though  not  in  a  state  of 
actual  eruption,  gives  out  sulphurous  gases  and 
vapors.  The  most  notable  are  found  in  Italy, 
in  the  Antilles,  in  Mexico,  in  the  interior  of 
Asia  and  in  Java.  Probably  the  best  known 
are  those  between  Rome  and  Tivoli  and  that 
at  Pozzuoli,  near  Naples.  This  last  is  an  ir¬ 
regular  plain  almost  surrounded  by  the  walls 
of  an  ancient  crater.  From  the  crevices  rise 
steam  and  gases,  chiefly  sulphuretted  hydrogen, 
mixed  with  minute  quantities  of  muriatic  acid 
and  muriate  of  ammonia.  The  cracks  and 
fissures  of  the  rocks  abound  with  sulphur,  alum 
and  sulphate  of  iron.  Solfataric  action  is  an 
important  source  of  commercial  sulphur 
deposits. 

SOLFEGGIO,  s61-fej'i-o,  in  music,  a  vocal 
exercise,  in  which  the  syllable's  ut  (or  do),  re, 
mi,  fa,  sol,  la,  si  —  corresponding  to  C,  D,  E, 
F,  G,  A,  B  —  are  used  instead  of  words.  Their 
use  as  a  method  of  nomenclature  originated, 
as  far  as  the  first  six  are  concerned,  in  the  11th 
century  with  Guido  Aretinus,  who  substituted 
his  hexachord  system  for  the  old  Greek  tetra- 
chords.  Observing  in  the  melody  of  an  ancient 
hymn  for  the  festival  of  Saint  John  the  Baptist, 
beginning 

Ut  queant  taxis  .Resonar e  fibris 

Mira  gestorum  .Famuli  tuorum 

Solve  polluti  Labii  reatum 
Sancte  Joannes, 

that  the  notes  on  which  the  successive  phrases 
began  were  identical  in  order  with  the  sounds 
of  the  hexachord,  he  adopted  the  syllables  to 
which  they  were  allied  in  the  above  stanza  as 
names  to  represent  the  degrees  of  his  new 
scale.  When  early  in  the  17th  century,  the 
octave  was  completed  by  the  seventh  or  ((lead- 
ing  note,®  the  syllable  Si,  formed  of  the  initials 
of  (<Sancte  Ioannes,®  was  added;  while  Do 
generally  took  the  .place  of  Ut,  as  being  more 
easily  sung.  This  illustration  of  the  construc¬ 
tion  of  the  musical  scale  by  the  use  of  the 
syllables  is  called  solmization. 

SOLFERINO,  sol-fe-re'no,  Italy,  in  the 
province  of  Mantua  and  18  miles  northwest  of 
the  town  of  that  name.  From  its  commanding 
position  of  the  Plain  of  Lombardy,  its  tower 
has  acquired  the  title  of  <(Spy  of  Italy.®  On 
24  June  1859  the  battle  fought  here  between 
the  Austrians  on  the  one  hand  and  the  allied 
French  and  Sardinian  troops,  under  Napoleon 
III,  on  the  other,  resulted  in  the  defeat  of  the 


former.  In  this  bloody  conflict  the  Austrians 
lost  20,000  men,  their  adversaries  18,000.  The 
population  of  the  village  is  about  1,500. 

SOLICITOR.  See  Attorney;  Barrister. 
SOLICITOR-GENERAL,  (1)  an  officer 
of  the  British  Crown,  next  in  rank  to  the  at¬ 
torney-general,  with  whom  he  is  in  fact  as¬ 
sociated  in  the  management  of  the  legal  busi¬ 
ness  of  the  Crown  and  public  offices.  The 
solicitor-general  of  Scotland  is  one  of  the 
Crown-counsel,  next  in  dignity  and  importance 
to  the  lord  advocate.  (2)  In  the  United  States, 
a  Federal  official  subordinate  to  the  Attorney- 
General,  whose  duty  it  is  to  fill  the  latter’s  place 
in  his  absence.  He  is  an  appointee  o.f  the  Presi¬ 
dent,  handles  the  business  of  the  United  States 
government  with  the  Supreme  Court  and  State 
courts  and  receives  $10,000  annual  salary. 

SOLID,  in  geometry,  a  magnitude  having 
three  dimensions  —  length,  breadth  and  thick¬ 
ness.  A  solid  in  physics  is  a  body  characterized 
by  permanency  of  form;  so  much  so,  that  the 
motion  of  one  of  its  parts  produces  motion 
in  the  whole.  As  no  materials  have  been  proved 
absolutely  permanent,  adhering  interminably  to 
one  form,  there  are  no  solids  in  the  strictest 
sense;  but  the  term  is  used  of  all  things  that 
normally  retain  their  shape  for  a  considerable 
time.  We  call  cold  butter  solid,  but  it  easily 
softens  and  melts.  A  ball  of  lead  will  flow 
under  considerable  pressure  or  with  heat.  A 
watch’s  mainspring  is  a  solid,  yet  yields  to  a 
tiny  force.  When  a  solid  piece  of  metal  is 
strained  beyond  its  limit  of  elasticity  it  frac¬ 
tures.  The  13  geometrical  forms  of  Archimedes, 
including  the  cube,  octahedron,  tetrahedron, 
dodicahedron,  etc.,  are  also  technically  termed 
solids.  Hence  a  sphere,  prism  or  other  regular 
geometrical  figure  having  magnitude  is  a  solid. 
See  Elasticity;  Liquid;  Matter. 
SOLID-SHOT.  See  Projectiles. 
SOLIDAGO.  See  Golden-Rod. 
SOLIDIFICATION,  the  passage  of  a  sub¬ 
stance  into  the  solid  state,  either  from  a  state 
of  solution  or  fusion,  or  directly  from  the  gase¬ 
ous  state.  The  term  is  usually  applied,  however, 
to  the  transition  from  the  melted  state  into  the 
solid  form,  and  it  is  only  in  this  sense  that  it 
will  be  here  discussed.  Some  substances  which 
are  stable  in  the  solid  form  cannot  be  melted 
without  undergoing  decomposition,  either  par¬ 
tial  or  complete but  many  others  can  be  con¬ 
verted  into  the  liquid  form  by  simple  heating, 
passing  back  into  the  solid  form  again  when 
the  heat  is  abstracted.  In  general,  fusion  im¬ 
plies  an  addition  of  heat  energy,  and  solidifi¬ 
cation  implies  its  abstraction.  Thus,  to  freeze 
one  pound  of  water  it  is  necessary  to  abstract 
from  it  an  amount  of  heat  energy  that  would  be 
sufficient  to  raise  the  temperature  of  a  pound  of 
liquid  water  by  about  140  degrees  of  the  Fahren¬ 
heit  scale ;  and  in  order  to  melt  the  pound  of 
ice  a  precisely  equal  quantity  of  heat  energy 
must  be  added  to  it  again.  All  liquids  may  be 
divided  into  two  general  classes,  whose  laws  of 
solidification  are  apparently  very  different.  The 
first  class  includes  bodies  such  as  wax  and 
glass,  which,  when  they  are  cooled,  pass  into  the 
solid  state  by  a  transition  so  gradual  that  it  is 
impossible  to  assign  any  definite  temperature  at 
which  the  transformation  can  be  considered  to 
take  place.  The  other  class  includes  substances 
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which,  like  water,  do  not  begin  to  solidify  until 
they  have  been  cooled  to  a  certain  definite  tem¬ 
perature  peculiar  to  each  substance.  Solidifica¬ 
tion  then  begins  at  once,  and  it  progresses 
continually,  as  the  heat  is  abstracted,  the  tem¬ 
perature  of  the  mass  remaining  unchanged  until 
all  of  the. liquid  has  been  transformed  into  the 
solid  form.  In  some  cases  the  solid  body  that 
is  obtained  is  crystalline  in  structure,  and  in 
other  cases  it  is  amorphous.  In  general,  the 
temperature  or  solidification  of  a  substance 
is  identical  with  the  melting  point  of  the  same 
substance;  but  in  some  cases  the  molten  condi¬ 
tion  persists  until  the  mass  has  been  cooled  to  a 
temperature  materially  lower  than  the  tempera¬ 
ture  of  fusion.  The  rare  metal  known  as  gal¬ 
lium,  for  example,  melts  at  86°  F. ;  but  when 
once  melted  it  may  be  cooled  to  about  36°  F. 
before  it  solidifies.  This  phenomenon  —  the 
persistence  of  the  molten  condition  after  the 
substance  has  been  cooled  below  the  normal 
melting  point  —  is  called  surfusion,  and  it  may 
be  regarded  as  analogous  to  the  supersaturation 
that  is  sometimes  observed  in  solutions  (q.v.). 
If  a  small  fragment  of  solid  gallium  be  added  to 
the  molten  metal  at  a  temperature  below  86°  F.,° 
solidification  at  once  ensues ;  and  in  general  it 
may  be  said  that  in  any  fluid  substance  in  a 
state  of  surfusion  solidification  is  at  once  in¬ 
duced  by  the  addition  of  a  fragment  of  the 
same  substance  in  a  solid  form.  Some  sub¬ 
stances  increase  in  volume  when  they  pass  from 
the  molten  to  the  solid  state  and  others  de¬ 
crease.  For  example,  when  water  solidifies  it 
increases  in  volume  so  that  the  bulk  of  the  ice 
that  is  formed  is  about  one-eleventh  greater 
than  that  of  the  original  water.  Bismuth, 
bronze  and  a  few  other  metals  which  give  good 
sharp  castings  also  maintain  an  increase  in  vol¬ 
ume  upon  solidification.  Lead,  iron  and  most 
metals,  on  the  other  hand,  decrease  in  volume 
when  fusing  from  the  liquid  to  the  solid  state. 

Pressure  has  a  marked  influence  upon  the 
temperature  of  solidification;  and  Dr.  James 
Thomson  showed,  from  theoretical  principles, 
that  under  great  pressures  the  temperature  of 
solidification  is  lowered  in  bodies  which  ex¬ 
pand  upon  solidification,  and  raised  in  those  in 
which  solidification  is  accompanied  by  contrac¬ 
tion  ;  this  theoretical  prediction  having  been 
subsequently  verified  by  direct  experiment. 

SOLIDUNGULA,  or  PERISSODAC- 
TYLA,  a  division  of  the  mammalian  order 
Ungulata  (q.v.),  represented  by  the  horses, 
asses,  zebras,  etc.,  distinguished  primarily  by 
the  fact  that  the  feet  have  each  a  single  well- 
developed  toe  only,  encased  in  a  broad  Hioof.® 

SOLIDUS,  a  Roman  coin  originally  called 
aureus  (q.v.). 

SOLINGEN,  zd'ling-en,  Germany,  in  Prus¬ 
sia,  in  the  Rhine  province,  stands  on  a  hill 
bordering  the  Wupper  River,  20  miles  northeast 
of  Cologne.  It  has  Catholic  and  Protestant 
churches,  a  synagogue,  schools  of  various 
grades,  hospital,  electricity  and  all  the  conven¬ 
iences  of  a  modern  town.  It  is  a  centre  of 
.steel  and  iron  industry  in  Germany.  The  mu¬ 
nicipality  was  established  in  1374  and  the  town 
became  famous  for  its  sword-blades.  There 
are  numerous  metal  manufactories  which  turn 
out  fine  cutlery,  copper  and  brass-ware,  sur¬ 
gical  instruments,  etc.,  while  several  thousand 
workmen  make  small  articles  of  cutlery  at 
vol.  25  — 16 


home.  There  are  besides  paper,  linen,  cot¬ 
ton,  silk,  soap  and  other  factories.  Sblingen 
cutlery  has  been  famous  since  mediaeval  times 
and  is  supposed  to  have  been  introduced  by 
crusaders  from  Damascus.  Pop.  50,000. 

SOLIS,  Juan  Diaz  de,  hoo-an'  de'ath,  da 
so-les',  Spanish  navigator:  b.  probably  at  Le- 
brija,  Spain,  about  1470;  d.  1516.  In  1506  he 
accompanied  the  navigator  Pinzon  in  his  ex¬ 
pedition  in  search  of  a  western  passage  to 
India,  and  upon  this  voyage  touched  the  shores 
of  Central  America  and  explored  the  Caribbean 
Sea  as  far  south  as  Honduras.  In  1508  they 
reached  lat.  40°  S.  and  explored  the  Bay  of  Rio 
de  Janeiro.  In  1515  he  sailed  from  Spain  in 
command  of  three  vessels  with  the  expectation 
of  making  further  progress  in  his  quest  of  the 
Eastern  world,  and  upon  this  voyage  discovered 
the  Plata,  which  was  originally  named  for  him. 
He  was  killed  by  the  Indians  upon  this  voyage. 

SOLJS  Y  RIBADENEIRA,  so-les'  e  re'- 
va-da'ne'era,  Antonio  de,  Spanish  dramatist 
and  historian:  b.  Alcala  de  Henares,  18  July 
1610;  d.  1686.  Educated  at  the  University  of 
Salamanca,  he  there  imbibed  a  strong  love  for 
literature  and  more  especially  for  the  stage; 
and  already,  at  the  age  of  17,  he  had  written 
a  drama.  At  22  he  made  a  success  with  his  play 
<Gitanilla,)  which  is  still  frequently  seen  in 
revivals  of  the  Spanish  stage.  From  this  time 
on  he  continued  to  produce  dramas,  most  of 
which  met  with  popular  favor.  His  reputation 
gained  for  him  the  position  of  royal  secretary. 
This  brought  him  into  close  connection  with  the 
royal  family  and,  in  a  sense,  shaped  his  life, 
making  him  one  of  the  favorite  dramatic  writ¬ 
ers  of  the  private  court  theatre,  and  conse¬ 
quently  of  the  theatres  of  the  capital.  Solis 
was  a  master  of  intricate  plot  and  characteriza¬ 
tion,  and  as  such  was  deservedly  popular  in 
his  day,  and  some  of  the  best  of  his  dramas 
are  still  played  in  Spain.  His  Spanish  is  excel¬ 
lent  and  free  from  the  exaggerated  style  of  his 
age  and  his  versification  is  very  harmonious. 
He  wrote  many  dramas,  but  his  greatest  work 
and  the  one  by  which  lie  will  probably  be 
longest  remembered  is  his  cConquest  of  Mex¬ 
ico,  >  which  is  one  of  the  greatest  histories  ever 
written  if  it  be  judged  from  its  literary  and 
artistic  excellence.  Here  his  Spanish  is  al¬ 
most  perfect;  his  style  rich,  harmonious  and 
beautiful  and  his  handling  of  his  subject  is  mas¬ 
terly.  Yet  his  work  has  one  great  fault;  he 
sees  his  whole  story  through  the  eyes  of  the 
Spanish  adventurers  and  fails  to  comprehend 
that  the  exploited  Aztecs  had  any  rights,  since 
Spain  was  Christian  and  they  heathen.  He  is, 
therefore,  out  of  sympathy  with  the  great 
tragedy  of  his  story,  which  is  probably  not 
strange  when  the  age  in  which  he  lived  is 
taken  into  consideration.  Yet  this  one  fault 
makes  it  fall  short  of  being  as  really  great  a 
history  as  it  is  a  literary  work.  The  latter 
years  of  his  life  Solis,  who  never  could  suc¬ 
cessfully  manage  his  pecuniary  affairs  and  who 
was  constantly  in  debt,  retired  to  a  monastery 
and  ceased  to  write  for  the  stage.  Consult  any 
good  history  of  either  Spanish  or  Mexican  lit¬ 
erature.  A  fair  appreciation  of  his  work  is  to 
be  found  in  Ticknor’s  ( History  of  Spanish  Lit- 
erature)  (New  York  1854). 

SOLITAIRE,  sol-i-tar',  (1)  a  flightless 
bird  ( Pezophaps  solitarius),  which  has  be- 
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come  extinct  within  comparatively  recent  times. 
It  inhabited  the  islands  of  Bourbon  and  Rod¬ 
riguez  until  about  1760.  It  was  related  to  the 
dodo  (q.v.),  and  was  described  by  Leguat,  a 
French  voyager,  who  dwelt  in  the  islands  in 
1691,  and  who  says  that  the  males  were  of  a 
<(brown-gray  color, 55  the  feet  and  beak  being 
like  a  turkey’s,  but  <(more  crooked.®  He  notes 
that  the  tail  was  inconspicuous  in  size,  the 
hinder  parts  being  rounded ;  the  neck  was 
straight  and  the  eye  black  and  lively.  (<They 
never  fly,®  says  Leguat;  <(their  wings  are  too 
little  to  support  the  weight  of  their  bodies; 
they  serve  only  to  beat  themselves  and  to  flut¬ 
ter  when  they  call  one  another.®  Some  of  the 
males  were  said  to  weigh  45  pounds.  (2)  In 
America  a  myadestive  bird,  the  fly-catching 
thrush,  so  called  because  of  its  shy  habits. 
They  are  common  in  the  West  Indies  and  the 
Rocky  Mountains.  Consult  Newton,  diction¬ 
ary  of  Birds)  (New  York  1896)  ;  Rothschild, 
W.,  (Extinct  Birds)  (London  1907). 

SOLITAIRE,  a  game  played  by  one  per¬ 
son  on  a  board  indented  with  33  or  37  hemi¬ 
spherical  hollows,  with  an  equal  number  of 
balls.  One  ball  is  removed  from  the  board 
and  the  empty  hollow  thus  left  enables  pieces 
to  be  captured  singly  as  in  draughts.  The 
object  of  the  player  is  to  take  all  the  pieces 
except  one  without  moving  diagonally  or  over 
more  than  two  spaces  at  a  time.  The  name  is 
also  applied  to  several  card-games  played  by 
one  person.  They  depend  usually  upon  a  sys¬ 
tem  of  <(building®  upward  in  piles,  a  <(marriage® 
or  bringing  together  of  king  and  queen  freeing 
the  lower  cards  of  a  pile  for  rebuilding.  See 
Cards. 

SOLLY,  Samuel  Edwin,  American  physi¬ 
cian:  b.  London,  England,  5  May  1845.  He 
studied  medicine  in  London  and  practised  there 
until  1874,  at  which  time  he  came  to  America 
and  settled  in  Colorado.  He  has  published 
(Handbook  of  Medical  Climatology5  ;  tuber¬ 
cular  Laryngitis5  ;  the  Influence  of  Altitude 
upon  the  Blood,5  etc. 

SOLMIZATION.  See  Solfeggio. 
SOLNHOFEN  (z&ln'hd-fen)  BEDS 
(Solenhofen  incorrectly),  deposits  of  a  pecu¬ 
liar  character  in  the  Jurassic  strata  of  Bavaria 
and  deriving  their  name  from  the  town  of 
Solenhofen,  near  which  and  Monsheim,  Eich- 
stadt  and  Hofstetten  in  the  valley  of  the 
Altmuhl,,  they  are  obtained.  They  have  acquired 
a  world-wide  use  as  lithographic  stone.  The 
rock  varies  from  a  nearly  pure  carbonate  of 
lime  (over  99  per  cent)  to  one  in  which  a  mod¬ 
erate  amount  of  silica  is  present.  These  latter 
portions  are  very  thin-bedded,  often  ap¬ 
pearing  to  have  a  slaty  structure.  .  All  are 
exceedingly  fine  and  uniform  in  grain,  repre¬ 
senting  the  deposits  of  an  impalpable  lime-flour 
or  lime-mud  in  quiet,  though  shallow  lagoons 
surrounded  by  growing  coral  reefs.  These 
fine  lime-mud  rocks  (Calcilutytes)  are  often 
rendered  impure  by  the  admixture  of  dust  blown 
by  the  winds  from  the  distant  land  and  settling 
in  the  waters  of  the  shallow  lagoons.  In  these 
layers  were  imbedded  dragon-flies  and  other 
insects,  which  were  brought  from  the  lands 
and  whose  remains,  beautifully  preserved,  are 
found  to-day  in  these  thinner  bedded  and  more 
impure  layers,  together  with  those  of  marine 
as  well  as  other  aerial  animals.  Most  note¬ 


worthy  among  these  latter  are  the  flying  rep¬ 
tiles,  Rhamphorhynchus  and  Pterodactylus,  and 
the  primitive  bird  Archaeopteryx,  whose  skele¬ 
ton  shows  so  many  reptilian  characters  as  to 
constitute  this  animal  a  veritable  connecting 
link  between  reptiles  and  birds.  See  Litho¬ 
graphy. 

SOLOGUB,  so-1  o-goob,  Feodor,  the  nom- 
de-plume  of  Theodore  Kuzmitch  Teternikov, 
Russian  poet,  novelist  and  playwright:  b.  1863. 
He  was  educated  at  the  Teachers’  Institute  of 
Petrograd  and  for  several  years  followed  the 
profession  of  teaching.  In  1894  his  story, 

( Shadows, 5  published  in  the  Severny  Vestnik, 
proved  so  popular  that  he  turned  to  the  career 
of  a  man  of  letters.  Poems,,  novels,  fables, 
plays  and  short  stories  flowed  in  rapid  succes¬ 
sion  from  his  pen  for  over  12  years  before  he 
attained  his  first  large  measure  of  success  in 
1907  with  the  novel,  (The  Little  Demon.5  His 
creative  genius  has  found  its  best  literary 
vehicle  in  the  short  story;  as  a  stylist  he  has 
had  few  peers,  but  his  scenes  are  usually  laid 
in  the  unpromising  milieu  of  the  smaller  pro¬ 
vincial  towns  of  Russia.  His  ( Sweet-Scented 
Name  and  Other  Stories5  has  been  published 
in  English  (1915). 

SOLOMON:  b.  probably  between  1033  and 
993  b.c.  ;  d.  between  980  and  920  b.c.  ;  the  son 
of  David,  king  of  Israel,  by  Bathsheba,  for¬ 
merly  the  wife  of  Uriah,  was  appointed  by  David 
to  be  his  successor  in  preference  to  his  elder 
brothers.  He  ascended  the  throne  between  12 
and  14  years  of  age  and  reigned  40  years.  His 
age  is  usually  given  as  53  at  death.  By  his 
remarkable  judicial  decisions,  and  his  comple¬ 
tion  of  the  political  institutions  of  David,  Sol¬ 
omon  gained  the  respect  and  admiration  of  his 
people;  while  by  the  building  of  the  temple, 
which  gave  the  Hebrew  worship  a  magnificence 
it  had  not  hitherto  possessed,  he  bound  the 
nations  still  more  strongly  to  his  throne.  He 
put  to  death  Adonijah,  Joab,  Shimei  and  others 
whom  he  deemed  enemies  and  married  a  daugh¬ 
ter  of  Pharaoh  besides  women  of  nearly  all 
the  neighboring  principalities  to  increase  his 
influence  and  prestige.  He  built  up  a  foreign 
commerce  previously  unknown.  The  wealth  of 
Solomon,  accumulated  by  a  prudent  use  of  the 
treasures  inherited  from  his  father;  by  success¬ 
ful  commerce ;  by  a  careful  administration  of 
the  royal  revenues,  and  by  an  increase  of  taxes, 
—  enabled  him  to  meet  the  expense  of  erecting 
the  temple,  building  palaces,  cities  and  fortifi¬ 
cations  and  of  supporting  the  extravagance  of 
a  luxurious  court.  He  extended  his  dominions 
from  the  Euphrates  to  the  Philistine  and  Egyp¬ 
tian  borders.  He  had  a  trading  agreement 
with  King  Hiram  of  Tyre  and  received  rare 
wood  and  other  articles  for  the  temple.  Solo¬ 
mon  chose  influential  men  as  his  advisers,  and 
himself  attained  a  reputation  of  being  one  of 
the  wisest  of  mankind.  His  fame  was  so  great 
that  the  queen  of  Sheba  traveled  1,500  miles  to 
interview  him.  Many  biblical  and  profane 
stories  are ‘told  of  his  miraculous  powers  and 
prophetic  ability.  He  knew  better  than  to  en¬ 
gage  in  war,  but  he  maintained  a  considerable 
standing  army,  including  1,200  cavalry  and 
4,000  armed  chariots. 

Fortune  long  seemed  to  favor  this  great 
king,  and  Israel,  in  the  fulness  of  its  prosperity, 
scarcely  perceived  that  he  was  continually  be- 
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coming  more  despotic.  Contrary  to  the  laws 
of  Moses,  he  admitted  foreign  women  into  his 
harem;  and  from  love  of  them  he  was  weak 
enough  in  his  old  age  to  permit  the  free  prac¬ 
tice  of  their  idolatrous  worship,  and  even  to 
take  part  in  it  himself.  Toward  the  close  of 
his  reign  troubles  arose  in  consequence  of  these 
delinquencies,  and  the  growing  discontent,  com¬ 
ing  to  a  head  after  his  death,  resulted  in  the 
division  of  the  kingdom,  which  his  feeble  son 
Rehoboam  could  not  prevent.  The  40  years’ 
reign  of  Solomon  is  still  celebrated  among  the 
Jews  for  its  splendor  and  its  happy  tranquillity, 
as  one  of  the  brightest  periods  of  their  history. 
The  writings  attributed  to  Solomon  are  the 
Book  of  Proverbs,  Ecclesiastes  and  the  Song 
of  Solomon,  with  the  apocryphal  book  the 
Wisdom  of  Solomon ;  but  modern  criticism  has 
decided  that  only  a  portion  of  the  Book  of 
Proverbs  can  be  referred  to  Solomon. 

Students  of  Hebrew  and  Arabic  works  ap¬ 
pear  to  agree  that  Solomon  is  much  overrated 
by  the  biblical  narrative,  and  that  there  was 
nothing  in  his  career  to  deserve  his  being  placed 
among  the  world’s  great  men.  Consult  Alex¬ 
ander,  (King  Solomon)  (1897)  ;  Farrar,  (Solo- 
mon5 ;  Hallock,  ( Child’s  History  of  King  Solo- 
mon) ;  Hirsh,  E.  G.,  <Solomon)  (in  (Jewish 
Encyclopedia,5  New  York  1907)  ;  Winter- 
botham,  (Life  and  Reign  of  Solomon.5 

SOLOMON,  Solomon  Joseph,  English 
painter:  b.  London,  16  Sept.  1860.  He  studied 
art  at  the  Royal  Academy  schools,  Munich 
Academy  and  the  Ecole  des  Beaux  Arts,  Paris, 
and  subsequently  did  much  work  during  his 
travels  in  Italy,  Spain  and  Morocco.  Among 
his  pictures  are  ( Cassandra5  (1886)  ;  (Samp- 
son>  (1887);  <Niobe5  (1888);  < The  Judgment 
of  Paris1*  (1890)  ;  (Echo  and  Narcissus5  (1894); 
and  many  portraits. 

SOLOMON,  Odes  of,  a  collection  of  42 
hymns  by  an  unknown  author,  (<Solomon55  be¬ 
ing  a  pseudonym.  They  were  probably  written 
toward  the  end  of  the  1st  century,  and  pos¬ 
sibly  are  the  work  of  several  writers.  They  are 
quoted  in  the  gnostic  book  of  the  3d  century, 
(Pistis  Sophia1*  and  in  the  institutes5  of 
Lactantius.  They  were  discovered  by  Dr.  J. 
Rendel  Harris  in  1908  in  a  16th  century  Syriac 
manuscript  in  his  possession,  which  contained 
also  the  (Psalms  of  Solomon5  (q.v.).  The 
manuscript  was  made  from  the  Greek  and  was 
mutilated  so  that  the  series  begins  with  a  frag¬ 
ment  of  the  third  ode.  The  first  ode,  how¬ 
ever,  has  been  restored  from  (Pristis  Sophia.5 
While  they  are  undoubtedly  of  Christian  origin 
they  resemble  the  New  Testament  only  slightly. 
Many  of  them  are  of  Jewish  atmosphere,  which 
induced  Harnack’s  theory  that  they  were  of 
Jewish  origin  and  were  revised  early  in  the 
Christian  era.  Opinion  generally  admits  them 
to  be  purely  Christian,  Harris  placing  most  of 
them  between  75  and  100  a.d.  In  the  (Pistis 
Sophia5  they  are  assumed  to  be  almost  wholly 
derived  from  the  canons  of  Scripture.  Con¬ 
sult  Harris,  J.  R.,  (The  Odes  and  Psalms  of 
Solomon5  (1909)  ;  Fleming,  J.,  and  Harnack, 
A.,  (Ein  Jiidischchristliches  Psalmbuch5 
(1910)  ;  Conybeare,  F.  C.,  (The  Odes  of  Solo¬ 
mon  Montanist5  (1911). 

SOLOMON,  Psalms  of,  a  collection  of  18 
hymns  of  Pharisee  authorship  and  unwar¬ 
rantably  credited  to  Solomon.  They  were  un¬ 


doubtedly  first  written  in  Hebrew,  but  they  are 
now  extant  only  in  Greek  manuscripts  and  in  a 
Syriac  transcript  from  the  Greek  discovered  by 
Dr.  J.  R.  Harris  in  1908.  The  period  of  their 
authorship  is  .  fixed  at  70-40  b.c.  Apparently 
they  were,  written  by  two  authors,  the  psalms 
dealing  with  the  hopes  for  a  Messiah  being 
dissimilar  in  type  to  the  others  in  which  the 
Hasmoneans  are  charged  with  usurping  the 
throne  of  David  and  unrightfully  occupying  the 
high-priesthood.  The  psalms  are  practically 
ignored  by  early  Christian  writers,  but  were  in 
good  standing  in  the  Jewish  Church  and  were 
used  in  the  synagogues.  Consult  Ryle,  E.  H., 
and  James,  A.,  (Psalms  of  the  Pharisees,  com¬ 
monly  called  the  Psalms  of  Solomon5  (1891)  ; 
Von  Gebbart,  O.,  (Die  Psalmon  Salomos5 
(1895)  ;  Harris,  J.  R.,  <Odes  and  Psalms  of 
Solomon5  (2d  ed.,  1911). 

SOLOMON,  Wisdom  of.  See  Wisdom, 
Book  of. 

SOLOMON  ISLANDS,  Melanesia,  a 
group  of  islands  in  the  Pacific  Ocean,  belonging 
to  Great  Britain  and  situated  between  lat. 
5°  and  11°  S.,  and  between  long.  154°  and  162° 
30’  E.  It  is  an  irregular  chain  stretching  in  a 
southeast  direction  from  New  Pomerania  to¬ 
ward  the  New  Hebrides,  1,000  miles  off  the 
northeast  coast  of  Australia.  The  group  con¬ 
sists  of  the  large  islands  of  Bougainville,  Choi- 
seul,  Ysabal,  Malaita,  New  Georgia,  Guadal- 
canar  and  San  Cristoval,  arranged  in  two 
parallel  rows  and  a  large  number  of  small 
islands.  Bougainville,  the  largest,  is  120  miles 
long  and  35  miles  wide  and  the  other  islands 
named  above  are  but  little  smaller.  The  total 
area  of  the  group  is  about  16,950  square  miles. 
Bougainville,  Buka  and  some  contiguous  islands 
were  governed  by  Germany  up  to  1914,  when 
they  were  captured  by  an  Australian  force. 
The  islands  are  all  elongated  from  northwest 
to .  southeast,  and  mountainous,  rising  in  Bou¬ 
gainville  to  a  height  of  7,760  feet.  There  are 
two  active  volcanoes  and  numerous  extinct 
craters  and  active  hot  springs.  The  surrounding 
waters  are  beset  with  coral  reefs  which  make 
navigation  dangerous.  All  the  islands  are 
heavily  forested,  and  vegetation  is  very  luxuri¬ 
ant.  The  inhabitants  are  Melanesians.  They 
have  had  but  little  communication  with  Euro¬ 
peans  and  are  still  savages,  practising  cannibal¬ 
ism  and  polygamy.  They  cultivate  the  soil  and 
are  very  skilful  in  boat-building  and  wood 
carving.  Their  number  is  estimated  at  200,000, 
while  the  European  population  is  less  than  100, 
mostly  missionaries.  The  chief  products  of  the 
islands  are  copra,  trepang,  pearl,  tortoise-shell 
and  sandal  wood.  The  islands  were  discovered 
by  Mendana  in  1564.  By  the  Anglo-German 
conventions  of  1886  and  1899  the  protectorate 
of  the  islands  was  divided  so  that  Germany  re¬ 
tained  Bougainville  and  its  neighboring  islets, 
while  the  remaining  islands  came  under  the  pro¬ 
tection  of  Great  Britain.  By  the  Peace  Treaty 
promulgated  .28  June  1919  Germany  was  deprived 
of  her  portion  of  the  islands,  amounting  in 
area  to  4,200  square  miles,  which  was  placed 
under  Australian  administration.  Consult 
Guppy,  H.  B.,  (The  Solomon  Islands5  (1887)  ; 
Woodford,  C.  M.,  (A  Naturalist  Among  the 
Head  Hunters5  (London  1890). 

SOLOMON’S  SEAL,  common  liliaceous 
plants  ( Polygonatum )  arising  in  copses  from 
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thick,  white,  fleshy  rootstocks.  These  bear  cir¬ 
cular  scars  left  by  each  annual  stem,  upon  its 
decay;  by  some,  these  are  said  to  be  the  <(seals,® 
while  others  state  that  the  name  refers  to  the 
seal-like  markings  seen  when  the  stem  is  cut 
across.  The  European  Polygonatum  multi- 
florum,  and  the  American  P.  biflorum  are  much 
alike,  and  P.  commutatum  chiefly  differs  by 
being  more  glabrate  and  smaller.  The  Solo¬ 
mon’s  seals  are  now  cultivated  especially  in  wild 
gardens.  They  are  apt  to  grow  in  colonies  and 
have  slender,  tough  stems,  bending  until  nearly 
horizontal  under  the  weight  of  the  numerous, 
sessile,  broadly  lanceolate  leaves,  which  are  ar¬ 
ranged  closely,  alternately  and  flatly  on  either 
side  of  the  top  of  the  stem.  Under  this  protect¬ 
ing  roof  hang  bell-like,  three-parted  flowers, 
generally  in  pairs  on  forked  axillary  peduncles. 
They  are  small,  greenish  in  hue  and  succeeded 
by  globular  berries,  very  dark  blue,  with  a 
bloom. 

False  Solomon’s  seals  or  wild  spikenard 
( Vagnera  racemosa  and  V.  stellata)  are  similar 
liliaceous  but  less  graceful  plants.  They  do 
not  have  seals  on  the  roots,  are  likely  to  be 
larger,  with  pubescent  and  longer  leaves ;  and 
the  starry  white  flowers  are  gathered  in  pani¬ 
cles  or  racemes  at  the  end  of  the  drooping 
stems.  The  berries  are  either  red  speckled 
with  purple,  or  green  striped  with  black. 
V.  racemosa  is  sold  by  city  florists  in  its  season. 

SOLON,  so'lon,  Athenian  law-giver:  b. 
Athens,  about  640  b.c.  ;  d.  about  559.  He  was 
of  a  noble  family  and  some  of  its  members  were 
ancestors  of  Codrus.  Solon  in  early  life  became 
a  trader,  gathering  by  travel  a  fund  of  observa¬ 
tion  ana  experience,  and  thus  became  enrolled 
among  the  Seven  Wise  Men  of  Greece.  His 
first  appearance  in  public  life  was  during  the 
contest  between  Athens  and  Megara,  for  the 
possession  of  Salamis,  a  question  he  decided  by 
quoting  a  passage  of  Homer  in  which  Ajax  is 
described  as  belonging  to  the  Athenian  arma¬ 
ment.  He  appeared  again  as  a  promoter  of 
hostilities  against  Cirrha  in  behalf  of  Delphi, 
and  moved  the  Amphictyons  to  declare  war. 
He  was  made  archon  about  592  or  594,  at  a 
time  when  the  laws,  too  favorable  to  the  rich, 
had  overburdened  the  poorer  classes  to  a 
critical  point  inviting  revolution.  His  prelimi¬ 
nary  measures  consisted  of  a  ^disburdening 
ordinance®  intended  to  alleviate  the  burdens  of 
the  debtor  class  without  doing  injustice  to  the 
creditor;  a  rearrangement  of  the  monetary  sys¬ 
tem,  and  a  measure  to  control  the  rate  of 
interest  and  the  acquisition  of  land.  So  suc¬ 
cessful  did  these  reforms  prove  that  he  was 
charged  with  the  remodeling  of  the  constitu¬ 
tion.  He  began  by  abolishing  all  the  laws  of 
Draco,  except  those  relating  to  homicide,  and 
established  the  right  to  citizenship  on  a  basis 
of  property  qualification.  He  divided  the  peo¬ 
ple  into  four  classes:  (1)  Pentacosiomedimni, 
those  having  a  yearly  income  of  at  least  500 
medimni  (750  bushels)  of  corn,  or  metre  tee  of 
wine  or  oil;  (2)  Hippeis,  Knights,  those  having 
300  medimni;  (3)  Zeugitae,  those  possessing  a 
yoke  of  oxen  with  150  medimni;  (4)  Thetes, 
workers  for  wages,  those  with  less  than  150 
medimni  as  yearly  income.  The  archons  could 
only  be  chosen  from  the  first  class.  Mem¬ 
bers  of  the  first  three  classes  were  alone  eligible 
for  responsible  offices  and  with  them  lay  the 


election  to  such  offices.  The  Thetes  were  in¬ 
eligible  to  office,  but  could  vote  in  the  general 
public  assemblies.  Solon  among  other  things 
regulated  the  levying  of  taxes  and  the  military 
service  of  the  citizens.  He  also  established  the 
Council  of  the  Four  Plundred.  His  system 
tended  to  reduce  debts  and  give  greater  oppor¬ 
tunity  to  those  in  the  lower  classes;  his  code 
of  laws  regulated  public  and  private  life.  He 
also  reformed  the  calendar  and  the  system  of 
weights  and  measures.  He  regulated  and  re¬ 
duced  dowries,  restricted  prostitution,  compelled 
fathers  to  teach  trades  to  their  sons  and  or¬ 
dered  that  at  stated  periods  each  citizen  must 
report  how  he  earned  his  living.  The  laws  he 
made  were  inscribed  on  wooden  cylinders  and 
triangular  tables  and  set  up  in  public.  He  ac¬ 
knowledged,  however,  that  these  laws  were  not 
the  best  conceivable,  but  the  best  that  the 
Athenians  could  be  made  to  accept. 

The  remainder  of  his  history  belongs  to  the 
borderland  of  legend.  He  is  said  to  have  ex¬ 
acted  a  pledge  from  the  Athenians  that  they 
would  not  change  his  laws  for  10  years  and  to 
have  left  the  state  for  Egypt,  Cyprus  and  Lydia. 
He  returned  to  find  the  old  dissensions  re¬ 
newed  in  a  state  which  was  destined  in  a  short 
time  to  fall  under  the  tyranny  of  Pisistratus. 
Consult  Gilliard,  (Queques  Reformes  de  Solon) 
(Paris  1907)  ;  Lehmann-Haupt,  ( Solon  of 
Athens 5  (Liverpool  1912).  See  Athens. 

SOLOVIEV,  so-16-vyef,  Vladimir  Sergeie- 
vitch,  Russian  philosopher  and  religious  writer : 
b.  Moscow,  16  Jan.  1853;  d.  31  July  1900.  He 
was  the  son  of  the  historian  Sergei  Soloviev 
and  naturally  grew  up  with  the  companionship 
of  books.  A  born  mystic,  he  in  early  youth 
passed  through  the  stages  of  scepticism  into  a 
profound  belief  into  a  creed  not  clearly  de¬ 
fined,  but  sufficient  for  himself.  He  was  gradu¬ 
ated  from  the  University  of  Moscow  in  1874 
with  a  dissertation  on  <(The  Crisis  of  Philosophy 
in  Western  Europe,®  and  shortly  after  visited 
France,  Italy,  England  and  Egypt.  He  was  ap¬ 
pointed  to  an  associate  professorship  in  the 
University  of  Saint  Petersburg  in  1877,  which 
he  held  till  1881,  when  his  plea  for  pardon  on 
behalf  of  the  assassin  of  Alexander  II  led  to 
his  dismissal  and  brought  him  into  collision 
with  the  Holy  Synod  and  its  procurator, 
Pobiedonostseff.  For  the  rest  of  his  life  Solo¬ 
viev  engaged  in  religious  and  philosophical 
writing,  pouring  out  a  vast  variety  of  volumes 
with  amazing  fecundity.  He  acquired  a  deep 
knowledge  of  Hebrew  and  defended  the  Rus¬ 
sian  Jews  against  official  persecution.  Some 
of  his  works  have  long  been  translated  and  cir¬ 
culated  in  France  and  Germany,  where  they 
aroused  considerable  interest,  but  English  read¬ 
ers  have  as  yet  been  unable  to  learn  much  about 
a  remarkable  man  who  for  a  generation  exerted 
a  profound  religious  influence  over  his  country¬ 
men.  His  works  hardly  reveal  a  master  philo¬ 
sophical  thinker;  his  speculations  rather  leave 
the  impression  of  being  assimilated,  taking  over 
systems  imported  from  the  West  and  restating 
them  in  some  extreme  form,  daring  but  not 
always  original.  At  the  age  of  24  he  wrote  the 
Philosophical  Principles  of  Integral  Science5  ; 
the  ( Critique  of  Exclusive  Principle5  and  (The 
Justification  of  Good5  are  obscure,  fragmen¬ 
tary  and  discursive  —  displaying  a  disability  of 
dissociating  religion  and  morality  from  truth. 
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Like  Newman,  his  spiritual  pilgrimage  led  him 
to  embrace  the  Roman  Catholic  Church,  but 
there  the  resemblance  ends.  Newman  was  faced 
with  the  alternatives  of  blind  belief  or  limitless 
unbelief ;  to  Soloviev,  belief  was  a  necessity ; 
convinced  at  the  outset  of  the  truth  of  Chris¬ 
tianity,  it  only  remained  for  him  to  choose  the 
form.  His  admirers  have  referred  to  him  as 
<(the  Russian  Newman,9  <(the  Russian  John  the 
Baptist®  and  ((the  William  James  of  Russia.® 
None  of  these  descriptions  is  accurate.  Solo¬ 
viev  was  not  a  dialectician;  his  conclusions  do 
not  conform  to  logical  rule;  he  was  truly 
Slavic  in  his  spiritual  mobility  or  instability; 
quickly  receptive  even  of  inconsistent  doctrine, 
and  aspiring  after  things  that  were  hard  or 
impossible  to  reconcile.  The  philosopher  be¬ 
came  absorbed  in  the  religious  teacher  and  re¬ 
former.  He  labored  not  only  for  a  reunion 
between  the  Orthodox  and  the  Roman  Catho¬ 
lic  churches,  but  for  a  general  religious  unity. 
His  encyclopedic  variety  of  literary  productions 
and  multifarious  propaganda  have  recently 
begun  to  find  their  way  into  English ;  only  his 
brilliant  dialogue  on  (War  and  Progress)  and 
<The  Justification  of  the  Good)  (1919)  have 
been  translated.  Consult  d’Herbigny,  M., 
c Vladimir  Soloviev)  (London  1918). 

SOLSTICE,  in  astronomy,  either  of  the 
points  in  the  ecliptic,  midway  between  the 
equinoxes,  at  which  the  sun  appears  to  stop  or 
cease  to  recede  from  the  equator,  either  north 
in  summer  or  south  in  winter  (considered  from 
a  northern  hemisphere  viewpoint).  There  are 
two  solstices  —  the  summer  solstice,  the  first 
degree  of  Cancer,  where  the  sun  is  about  21 
June;  and  the  winter  solstice,  the  first  de¬ 
gree  of  Capricorn,  where  the  sun  is  about  the 
22  December.  The  time  at  which  the  sun 
is  at  either  of  these  points  also  receives  the 
same  name. 

SOLUTIONS.  In  chemistry  and  physics 
a  solution  is  usually  defined  as  a  homogeneous 
liquid  in  which  two  or  more  chemically  dis¬ 
tinct  substances  are  simultaneously  present. 
Many  authorities,  however,  restrict  the  term  to 
such  homogeneous  liquid  mixtures  as  exhibit  a 
definite  osmotic  pressure  (see  below).  Others 
extend  it  so  as  to  make  it  include  gaseous  mix¬ 
tures,  and  even  solid  mixtures  such  as  alloys. 
In  the  present  article  we  shall  adopt  the  former 
course,  using  the  term  to  signify  a  homogeneous 
liquid  mixture,  which  is  capable  of  exerting  a 
definite  osmotic  pressure. 

When  a  solid  substance  is  dissolved  in  a 
liquid,  the  liquid  is  called  the  <(solvent,®  and  the 
solid  is  called  the  ((solute.®  When  a  solution 
is  prepared  by  mixing  two  liquidSj  either  one  of 
the  liquids  may  be  regarded  as  the  <(solvent,® 
the  other  then  being  called  the  <(solute® ;  but 
it  is  customary  to  consider  the  one  which  is 
present  in  largest  amount  as  the  ((solvent.®  By 
way  of  illustrating  these  terms,  let  us  suppose 
that  approximately  equal  masses  of  water  and 
of  anhydrous  liquid  carbolic  acid  are  shaken 
up  together.  The  two  will  not  mix  freely  at 
ordinary  temperatures,  but  the.  water  will  take 
up  a  small  quantity  of  the  acid,  and  the  acid 
will  similarly  take  up  a  small  quantity  of  the 
water;  the  mixture  subsiding,  when  the  agita¬ 
tion  ceases,  into  two  distinct  layers,  carbolic 
acid  preponderating  in  the  lower  one,  and  water 
in  the  upper  one.  The  upper  layer  may  then  be 


regarded  as  a  solution  of  carbolic  acid  in  water, 
and  the  lower  as  a  solution  of  water  in  carbolic 
acid;  carbolic  acid  being  the  (<solute®  in  the 
upper  layer,  and  the  <(solvent®  in  the  lower  one. 
This  distinction  is  evidently  an  arbitrary  one, 
however,  and  many  cases  could  be  cited  in 
which  it  would  be  impossible  to  assign  any  rea¬ 
son  for  regarding  either  constituent  as  the 
((solvent,®  in  preference  to  the  other  one.  For 
example,  carbolic  acid  and  water  dissolve  in 
each  other  more  and  more  freely  as  the  tem¬ 
perature  rises,  until,  at  temperatures  above  183° 
F.,  they  mix  readily  in  all  proportions.  If  equal 
masses  of  these  substances  were  mixed  at  185° 
F.,  therefore,  we  could  regard  either  as  the 
solvent,  and  either  as  the  solute. 

When  a  solid  substance  is  dissolved  in  a 
liquid,  it  sometimes  happens  that  there  is  no 
marked  evidence  of  chemical  change.  In  other 
cases,  however,  there  is  a  very  obvious  chemical 
change.  When  ordinary  cane  sugar  is  dis¬ 
solved  in  water,  a  syrupy  liquid  results,  from 
which  the  sugar  may  be  again  obtained  in  the 
same  chemical  condition  as  at  first,  by  allowing 
the  water  to  evaporate  at  a  sufficiently  low  tem¬ 
perature.  If  sodium  hydroxide,  on  the  other 
hand,  is  added  to  a  given  mass  of  hydrochloric 
acid  until  the  acid  is  just  neutralized,  it  is 
impossible  to  obtain  either  the  acid  or  the 
sodium  hydroxide  by  mere  evaporation  of  the 
solution.  Nothing  but  water  passes  away  in 
the  vapor,  and  the  solid  substance  that  remains 
behind  when  the  water  is  all  gone  is  found  to 
be  common  salt.  If  we  choose  to  do  so,  we  may 
regard  the  mixture  of  sodium  hydroxide  and 
hydrochloric  acid  as  a  solution  of  the  hydroxide 
in  the  acid;  but  since  we  may  prepare  iden¬ 
tically  the  same  ultimate  mixture  by  adding 
common  salt  to  pure,  water,  it  is  perhaps  more 
convenient  to  regard  it  as  a  solution  of  common 
salt  in  water.  For  the  present  we  shall  take 
the  latter  view,  confining  our  attention  solely 
to  those  cases  of  solution  in  which  a  solid  dis¬ 
solves  in  a  liquid  without  any  obvious  chemical 
change. 

When  a  solid  is  added  to  a  liquid  for  which 
it  has  no  chemical  affinity,  it  may  remain  en¬ 
tirely  unaffected.  In  this  case,  the  solid  is  said 
to  be  ^insoluble®  in  the  liquid,  and  no  solution 
is  obtained.  If  the  solid  is  not  insoluble  in  the 
given  liquid,  it  gradually  disappears  when  the 
two  are  brought  together,  the  part  which  ceases 
to  be  visible  passing  into  the  liquid  in  the  dis¬ 
solved  state.  In  some  cases  the  change  is  rapid 
and  in  others  it  is  slow.  It  is  always  accelerated 
by  agitating  the  solvent.  Some  solids  appear 
to  mix  with  certain  solvents  in  all  proportions; 
but  in  general  it  will  be  found  that  if  the  supply 
of  the  solid  is  sufficient  there  will  come  a  time 
when,  under  the  conditions  of  the  experiment, 
no  more  of  the  solid  will  dissolve.  The  solu¬ 
tion  is  then  said  to  be  ((saturated.®  The  quan¬ 
tity  of  a  given  solute  that  will  dissolve  in  a 
given  solvent  depends  upon  several  circum¬ 
stances,  but  most  notably  upon  the  temperature 
of  the  solvent,  nearly  all  substances  being  more 
soluble  at  high  temperatures  than  at  lower  ones. 
If  a  saturated  solution  of  a  substance  that  is 
more  soluble  at  high  temperatures  than  at  lower 
ones  is  warmed,  it  becomes  capable  of  taking 
up  more  of  the  solute;  and  if  such  a  saturated 
solution  is  cooled,  it  usually  deposits  some  of 
the  solute,  until  its  degree  of  concentration  be¬ 
comes  reduced  to  that  corresponding  to  satura- 
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tion  at  the  lower  temperature.  It  is  sometimes 
possible,  however,  to  cause  a  solution  to  retain 
more  of  the  dissolved  solid  than  corresponds  to 
saturation  at  a  given  temperature;  though  this 
“supersaturated®  condition  is  quite  unstable. 
Glauber’s  salt  (that  is,  sulphate  of  sodium 
crystallized  with  10  molecules  of  water),  ex¬ 
hibits  supersaturation  in  a  marked  manner.  If 
a  saturated  solution  of  this  salt  be  prepared  at 
a  certain  definite  temperature,  and  then  re¬ 
moved  from  contact  with  any  particle  of  the 
free,  undissolved  salt,  its  temperature  may  be 
lowered  by  a  considerable  amount  before 
crystallization  sets  in.  If  the  smallest  fragment 
of  the  solid  salt  is  placed  in  such  a  supersatu¬ 
rated  solution,  .  crystallization  at  once  begins, 
proceeding  rapidly  until  the  concentration  is 
reduced  to  that  corresponding  to  normal  satu¬ 
ration  at  the  temperature  at  which  the  experi¬ 
ment  is  performed.  Pressure  appears  to  in¬ 
fluence  the  solubility  of  a  substance  to  a  measur¬ 
able  extent,  but  the  effect  of  a  change  of  tem¬ 
perature  is,  in  general,  far  more  marked. 

A  solution  which  is  far  from  being  satu¬ 
rated,  by  reason  of  the  solvent  being  present  in 
great  excess,  is  said  to  be  “dilute.®  The  phys¬ 
ical  phenomena  manifested  by  dilute  solutions 
are  much  more  simple  than  those  of  solutions 
that  are  nearly  saturated,  in  precisely  the  same 
way  that  the  phenomena  exhibited  by  an  attenu¬ 
ated  gas  are  simpler  than  those  exhibited  by 
the  same  gas  in  a  strongly  compressed  state. 

A  solution  which  is  not  homogeneous 
throughout  with  respect  to  concentration,  but 
which  is  dilute  in  some  places  and  approxi¬ 
mates  to  saturation  in  others,  tends  to  become 
of  uniform  concentration  throughout,  by  a 
process  known  as  “diffusion.®  This  consists  in 
the  gradual  passage  of  the.  dissolved  solid  away 
from  those  regions  in  which  the  concentration 
is  greatest  and  toward  those  in  which  it  is 
least.  This  tendency  was  first  discovered  by 
Parrot,  in  1815.  It  was  experimentally  investi¬ 
gated  by  Graham  (1850),  so  far  as  concerns  its 
manifestation  in  solutions  whose  internal  mo¬ 
tions  are  not  restricted  in  any  way ;  and  Fick,  in 
1855,  gave  the  fundamental  mathematical  theory 
of  the  process.  In  Fick’s  theory  it  was  as¬ 
sumed  that  the  quantity  of  dissolved  salt  which 
diffuses  across  a  given  sectional  area  of  the 
solution  in  a  given  time  is  proportional  to  the 
rate  of  variation  of  the  concentration  of  the 
solution  per  unit  of  length  of  the  straight  line 
that  is  perpendicular  to  the  sectional  area  under 
consideration.  This  is  entirely  analogous  to  the 
assumption  made  by  Fourier  with  regard  to  the 
conduction  of  heat  through  a  solid;  and,  there¬ 
fore,  Fick  was  able  to  apply  the  results  of 
Fourier’s  powerful  analysis  directly  to.  the  prob¬ 
lem  of  diffusion  in  liquids.  The  subject  being 
essentially  mathematical  in  nature,  reference 
must  be  made,  for  further  particulars,  to  the 
works  cited  at  the  end  of  this  article. 

It  was  known  in  the  18th  century  that  if  a 
glass  vessel  is  filled  with  alcohol  and  the  open¬ 
ing  is  tightly  covered  with  a  bladder,  and  the 
whole  is  then  immersed  in  water,  the  contents 
of  the  vessel  increase  so  that  the  bladder  is  dis¬ 
tended  and  sometimes  bursts.  This  is  evidently 
due  to  the  fact  that  water  enters  the  closed 
vessel  by  passing  through  the  more  or  less 
porous  bladder.  In  other  words,  it  is  a  dif¬ 
fusion  phenomenon,  which  takes  place  between 
two  parts  of  a  non-homogeneous  fluid  system, 


which  are  separated  from  each  other  by  means 
of  a  partially  permeable  partition.  The  sys¬ 
tematic  study  of  diffusion  phenomena  of  this 
kind  has  led  to  many  interesting  and  important 
results.  Pfeffer  (1877),  by  improving  upon  a 
suggestion  due  to  Traube  (1867),  prepared  dia¬ 
phragms  that  were  far  superior  to  the  bladders 
used  by  earlier  experimenters ;  his  method  con¬ 
sisting  in  forming  a  precipitate  of  ferrocyanide 
of  copper  within  the  pores  of  a  cell  of  porous 
earthenware.  The  earthenware,  as  thus  pre¬ 
pared,  was  rendered  “semi-permeable,®  inas¬ 
much  as  it  would  allow  of  the  passage  of  water 
through  itself,  while  it  would  not  permit  of  the 
passage  of  any  dissolved  substance  that  the 
water  might  contain.  The  porous  cell,  as  thus 
prepared,  was  filled  with  a  solution  of  some  sub¬ 
stance  such  as  sugar  or  nitre,  and  was  then 
carefully  sealed  up,  save  for  one  small  opening 
to  which  a  delicate  mercury  manometer  was 
attached.  The  prepared  cell  being  then  im¬ 
mersed  in  a  vessel  of  pure  water,  it  was  found 
that  water  will  enter  the  cell,  until  the  mercury 
manometer  registers  a  very  considerable  pres¬ 
sure  ; —  a  pressure  of  three  atmospheres  being 
observed  in  the  case  of  a  V/z  per  cent  solution 
of  nitre.  The  passage  of  a  liquid  in  this  man¬ 
ner  through  a  membrane  or  other  porous 
septum  is  called  osmosis  (q.v.),  and  the  maxi¬ 
mum  or  limiting  pressure  that  is  attained  when 
the  system  arrives  at  its  ultimate  condition  of 
equilibrium  is  called  the  “osmotic  pressure®  of 
the  solution.  The  osmotic  pressure  produced 
by  any  given  solution  is  found  to  be  propor¬ 
tional  to  the  concentration  of  the  solution,  this 
relation  being  surprisingly  accurate  so  long  as 
the  solution  does  not  approach  too  closely  to 
saturation.  The  osmotic  pressure  is  further 
found  to  vary  with  the  temperature  of  the  solu¬ 
tion;  and  the  remarkable  fact  has  been  brought 
to  light,  partly  by  experiment .  and  partly  by 
theory,  that  for  any  given  solution  of  constant 
concentration,  the  osmotic  pressure  is  approxi¬ 
mately  proportional  to  the  absolute  tempera¬ 
ture.  De  Vries  has  also  shown  that  for  non¬ 
electrolytes  (such  as  solutions  of  sugar  or 
glycerine  in  pure  water),  solutions  of  different 
substances  possess  the  same  osmotic  pressures, 
provided  their  temperatures  are  the  same,  and 
they  contain  the  same  number  of  gram- 
molecules  of  dissolved  substance  per  unit  mass 
of  the  solvent.  (A  “gram-molecule®  of  any 
substance  is  a  quantity  such  that  its  weight,  in 
grams,  is  numerically  equal  to  the  molecular 
weight  of  the  substance).  It  is  evident,  there¬ 
fore,  that  the  osmotic  pressure  of  a  dilute  solu¬ 
tion  follows  laws  that  are  closely  analogous  to 
those  that  hold  true  for  attenuated  gases.  Much 
of  the  modern  theory  of  solutions  has  been  built 
up  on  this  fact;  and  while  some  of  the  reason¬ 
ing  by  which  students  of  physical  chemistry 
draw  upon  the  known  facts  of  gaseous  ther¬ 
modynamics  for  information  concerning  solu¬ 
tions  appears  to  be  more  or  less  imperfect,  it 
must  be  admitted  that  the  known  analogies  be¬ 
tween  attenuated  gases  and  dilute,  non-elec- 
trolytic.  solutions  are  highly  interesting  and 
suggestive. 

Blagden,  in  1788,  showed  that  the  freezing 
point  of  a  salt  solution  is  lower  than  that  of 
pure  water  by  an  amount  which  is  nearly  pro¬ 
portional  to  the  concentration  of  the  solution,  so 
long  as  the  solution  does  not  approach  too 
nearly  to  saturation.  Other  investigators  have 
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examined  this  subject  from  time  to  time,  and 
especially  Raoult  (1882),  who  worked  with 
many  different  solutes,  and  with  several  sol¬ 
vents.  Raoult’s  general  conclusion  was,  that  in 
any  given  solvent  the  freezing  point  is  low¬ 
ered  by  the  same  amount,  by  the  presence  of 
one  gram-molecule  of  any  dissolved  substance 
whatever.  This  law  is  somewhat  too  general, 
as  it  has  exceptions  which  cannot  be  here  dis¬ 
cussed;  but  it  is  sufficiently  general  and  suffi¬ 
ciently  accurate  to  be  of  material  service  in  the 
determination  of  the  molecular  weights  of  sub¬ 
stances  whose  percentage  compositions  are 
known  by  other  methods.  Raoult  found  also  that 
the  boiling  point  of  a  solvent  is  raised  by  the 
presence  of  a  dissolved  substance,  the  elevation 
being  here  also  proportional  to  the  concentration 
of  the  solution,  and  being,  for  any  one  solvent, 
independent  of  the  nature  of  the  solute,  so  long 
as  the  same  number  of  gram-molecules  of  the 
solute  are  present  in  every  case.  This  law  is 
also  subject  to  exceptions;  but,  like  the  freezing 
point  law,  it  is  very  useful.  In  the  determina¬ 
tion  of  molecular  weights  by  either  of  these 
methods,  it  must  be  remembered  that  the  molec¬ 
ular  weight  of  a  substance  may  be  (and  indeed 
often  is)  different  when  the  substance  is  con¬ 
sidered  in  different  physical  states.  Beckmann, 
for  example,  found  that  the  boiling  point  of 
carbon  disulphide  is  raised  by  sulphur  by  an 
amount  which  indicates  that  the  molecule  of 
sulphur  contains  eight  atoms,  when  that  element 
is  dissolved  in  carbon  disulphide ;  previous  ex¬ 
periments  on  the  vapor  density  of  sulphur  indi¬ 
cating  that  in  the  vaporous  condition  its  mole¬ 
cule  contains  six  atoms. 

In  a  general  way,  the  ultimate  nature  of  the 
process  of  solution  is  explained  by  the  molecu¬ 
lar  theory  of  matter  (see  Molecular  Theory)  ; 
but  the  molecular  theory  still  leaves  much  to  be 
desired  on  this  score.  We  are  to  think  of  the 
solid  solute  as  composed  of  a  system  of  mole¬ 
cules,  held  together  by  the  inter-molecular  at¬ 
tractive  forces  that  cause  the  parts  of  solids  to 
cohere  to  one  another.  When  the  solute  is 
placed  in  the  solvent,  the  external  attractive 
force  of  the  solvent  upon  the  superficial  molec¬ 
ular  layers  of  the  solute  partially  neutralizes 
the  internal  forces  by  which  these  molecules  are 
held  in  position,  and  more  or  less  of  the  mole¬ 
cules  of  the  solid  escape  into  the  solvent.  As 
the  concentration  of  the  solution  increases,  an 
increasing  number  of  the  dissolved  molecules 
will  again  come  within  the  range  of  attraction 
of  the  undissolved  portion  of  the  solute,  in  such 
a  way  as  to  be  caught  by  the  solute,  and  tem¬ 
porarily  retained  as  a  part  of  it.  Saturation 
occurs  when  the  number  of  molecules  regained 
by  the  solute  in  this  way  in  any  given  time  be¬ 
comes  equal  to  the  number  lost  by  it  in  the 
same  time.  Saturation  being  thus  determined 
by  the  equality  of  the  molecular  exchanges  that 
take  place  in  a  given  time  at  the  surface  of  the 
undissolved  solute,  it  is  evident  that  when  no 
free  solid  is  present  there  can  be  no  such 
equality  of  exchanges.  Hence  the  possibility  of 
a  ^supersaturated®  solution.  Indefinite  super¬ 
saturation  cannot  be  experimentally  realized, 
however,  for  in  the  ceaseless  rearrangement  of 
molecules  that  takes  place  in  a  liquid,  it  occa¬ 
sionally  happens  that  a  certain  number  of  mole¬ 
cules  of  the  dissolved  substance  fortuitously 
come  together  in  such  a  way  as  to  serve  as  a 
nucleus  for  the  deposition  of  the  solid;  and 


when  this  occurs,  the  supersaturated  solution 
spontaneously  deposits  the  excess  of  solute  that 
it  contains. 

The  molecular  condition  of  the  dissolved 
portion  of  the  solute  has  been  made  the  subject 
of  much  study.  When  a  solute  dissolves,  its 
dissolution  is  almost  invariably  accompanied  by 
thermal  changes,  the  solution  becoming  either 
cooled  or  heated.  By  reason  of  these  thermal 
changes,  the  phenomena  of  solutions  may  be 
discussed  by  the  aid  of  the  general  laws  of 
thermodynamics  (q.v.),  without  making  any 
special  hypotheses  as  to  the  ultimate  molecular 
nature  of  the  solution.  This  plan  was  carried 
out  with  great  power  by  Gibbs,  in  his  celebrated 
paper  entitled  (On  the  Equilibrium  of  Hetero¬ 
geneous  Substances*  (Transactions  of  the  Con¬ 
necticut  Academy  of  Sciences,  October  1875). 
His  paper  is  so  exceedingly  general,  and  so 
entirely  mathematical,  that  it  is  very  difficult  to 
read ;  and  hence  his  methods  are  not  under¬ 
stood,  even  yet,  as  widely  as  they  should  be. 
Van’t  Hoff  and  Arrhenius,  attracted  more  to  the 
purely  physical  side  of  the  question,  and  desir¬ 
ing  to  form  (if  possible)  some  sort  of  a  mental 
image  of  the  actual  processes  that  are  going  on, 
have  developed  a  theory  regarding  the  nature 
of  the  dissolved  solute,  which  is  known  as  the 
<(ionic  theory,®  or  as  the  <(electrolytic  dissocia¬ 
tion  theory® ;  and  it  is  this  theory  which  is  most 
widely  accepted  at  the  present  time.  It  has  at 
least  the  merit  of  being  suggestive,  as  well  as 
fruitful  in  its  practical  results.  There  is  also  a 
so-called  <(hydrate  theory®  of  solutions,  in  which 
the  solute,  in  aqueous  solutions,  is  supposed  to 
form  a  series  of  definite  hydrates  with  the  sol¬ 
vent;  analogous  compounds  being  also  formed 
in  non-aqueous  solutions.  This  theory  has  had 
many  distinguished  supporters,  among  whom 
the  great  Russian  chemist  Mendeleeff  may  be 
specially  mentioned.  In  recent  years  its  most 
devoted  apostle  is  perhaps  S.  U.  Pickering,  who 
has  defended  it  with  ingenuity  and  power.  The 
literature  of  the  hydrate  theory  is  not  extensive, 
however,  when  compared  with  that  of  the  ionic 
theory;  and  the  ionic  theory  has  the  decided 
preference  among  physical  chemists  at  the  pres¬ 
ent  time.  A  general  presentation  of  the  hydrate 
theory,  written  by  Mr.  Pickering,  will  be  found 
in  Watts’  dictionary  of  Chemistry,®  article 
<(Solutions  II.® 

According  to  the  ionic  theory  of  Van’t  Hoff 
and  Arrhenius,  the  solute,  in  a  solution,  is  dis¬ 
sociated  more  or  less  completely  into  little 
bodies  called  <(ions® ;  the  dissociation  being 
slight  or  even  zero  in  some  cases,  and  very  ex¬ 
tensive  in  others.  In  a  solution  (such  as  that 
of  sugar  in  water)  which  does  not  conduct 
electricity  electrolytically,  there  is  little  or  no 
<(ionization,®  or  dissociation  of  the  solute  mole¬ 
cules  into  ions;  while  in  a  salt  solution,  which 
does  conduct  electrolytically,  the  dissociation  is 
large,  and  may  even  be  almost  complete,  when 
the  solution  is  very  dilute.  The  ions  are  not 
necessarily  identical  with  the  atoms,  although 
they  may  be  so  in  certain  cases.  When  sulphuric 
acid  and  water  compose  the  solution,  the  sul¬ 
phuric  acid  is  supposed  to  be  partially  disso¬ 
ciated  into  hydrogen  and  <(sulphion®  (SCh)  ; 
sulphion  being  a  hypothetical  <(ion,®  supposed 
to  be  present  in  the  solution,  but  being  admit¬ 
tedly  incapable  of  existence  in  the  free  state. 
In  the  same  way,  sodium  chloride,  NaCl,  when 
dissolved,  is  supposed  to  be  more  or  less  com- 
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pletely  dissociated  into  the  ions  Na  and  Cl.  It 
will  be  observed,  however,  that  the  ions  are  here 
atoms  of  sodium  and  chlorine,  and  not  mole¬ 
cules;  the  molecules  of  these  substances  having 
the  respective  formulae  Na2  and  Cl2,  and  being, 
therefore,  composed,  in  each  case,  of  two  ions 
joined  together.  Here,  as  in  the  case  of  sul- 
phion,  the  ions  are  seen  to  be  incapable  of  free 
existence ;  because  when  the  sodium  and  the 
chlorine  are  set  free,  by  electrolysis  or  other¬ 
wise,  it  is  a  molecular  aggregate  that  is  ob¬ 
tained,  and  not  a  collection  of  the  free  ions. 
The  completeness  of  the  ionization  of  a  solute 
is  affected  by  various  circumstances,  but  most 
notably  by  the  degree  of  concentration  of  the 
solution ;  and  the  oroportion  of  the  solute  mole¬ 
cules  that  are  dissociated  in  any  given  solution 
may  be  numerically  determined  by  various 
methods,  for  which  the  special  works  on  solu¬ 
tions  must  be  consulted.  It  is  important  to 
observe  that  ions  are  entirely  different  things 
from  ^electrons,®  the  electrons  being  the  ulti¬ 
mate  particles  of  which  the  atoms  are  supposed 
to  be  built  up,  while  the  ions  are  either  the 
atoms  themselves,  or  else  larger  systems  com¬ 
posed  of  the  atoms.  (See  Electron  Theory). 
The  dissociated  ions  in  a  solution  are  supposed 
to  be  endowed  with  electric  charges,  the  two  ions 
into  which  any  given  molecule  is  separated  be¬ 
ing  charged  oppositely.  In  the  case  of  sodium 
chloride,  for  example,  the  sodium  ion  is  charged 
positively  and  the  chlorine  ion  negatively. 
Upon  the  evaporation  of  the  solvent,  these  ions 
recombine,  their  electric  charges  then  neutraliz¬ 
ing  each  other,  so  that  the  molecule,  as  a  whole, 
is  not  electrified.  There  is  no  immediate  evi¬ 
dence,  in  a  solution,  of  the  existence,  within  it, 
of  electrified  particles,  or  <(ions® ;  but  if  an  elec¬ 
trical  stress  is  excited  across  the  solution,  by 
inserting  the  electrodes  of  a  galvanic  battery  at 
opposite  sides  of  the  containing  vessel,  the  pos- 
tively  electrified  ions  are  urged  one  way,  and 
the  negatively  electrified  ones  the  other  way. 
Eventually  the  ions,  thus  urged  along,  come  in 
contact  with  the  electrodes  themselves,  and  here 
the  ions  discharge  their  electricities,  becoming 
thereby  capable  of  existing  in  the  free  state 
again,  and  being,  in  fact,  deposited  upon  the 
electrodes,  unless  prevented  by  some  secondary 
action  within  the  cell.  It  will  be  observed  that 
electrical  conduction  through  an  electrolyte  is 
entirely  different  (according  to  the  ionic 
theory)  from  conduction  through  solid  con¬ 
ductors  like  metallic  wires.  The  ions  in  a  solu¬ 
tion  transport  their  charges  bodily  and  pour 
them  out  upon  the  electrodes.  The  charge  of  an 
ion  is  supposed  to  be  perfectly  definite  in  mag¬ 
nitude  ;  and  hence  Faraday’s  law,  that  electro¬ 
lytic  decomposition  is  accurately  proportional 
to  the  total  quantity  of  electricity  passing 
through  the  electrolyte,  is  easily  understood. 
It  might  be  even  better  to  state  it  in  the  inverse 
form ;  namely,  that  the  quantity  of  electricity 
conveyed  across  an  electrolytic  solution,  under 
a  given  electric  stress,  is  accurately  proportional 
to  the  total  quantity  of  matter  set  free  upon  the 
electrodes.  In  a  solution  which  does  not  con¬ 
duct  electricity,  the  reason  that  it  does  not 
conduct  is  supposed  to  be,  that  the  molecules  of 
the  solute  are  not  dissociated  into  ions  to  any 
important  extent,  so  that  they  are  incapable  of 
being  electrically  charged,  and  are,  therefore,  in¬ 
capable  of  acting  as  conveyors  of  electricity. 

A  single  example  may  be  given  of  the  appli¬ 


cation  of  the  molecular  theory  of  solutions  to 
the  explanation  of  chemical  equilibrium  and 
mass  action.  Suppose  that  m  gram-molecules 
of  ethyl  alcohol,  one  gram-molecule  of  acetic 
'acid  and  n  gram-molecules  of  water  are  mixed 
and  the  solution  is  allowed  to  stand  indefinitely. 
The  acetic  acid  H.C2H302,  combines  with  the 
alcohol,  GHs.OH,  to  form  ethyl  acetate, 
C2H5.C2H302,  and  water,  H20,  in  accordance 
with  the  equation :  H.C2H302+C2H5.0H= 

C2H5.C2H302+H20.  But  the  reaction  proceeds 
very  slowly,  so  that  several  days  elapse  before  a 
state  of  approximate  equilibrium  is  attained; 
and  even  then  the  solution  will  contain  free 
acetic  acid  and  free  alcohol,  the  amounts  of 
these  that  remain  uncombined  depending  upon 
the  relative  quantities  of  the  several  constitu¬ 
ents  that  were  present  in  the  original  solution; 
—  that  is,  upon  m  and  n.  (It  is  this  dependence 
upon  the  relative  quantities  of  the  reacting  sub¬ 
stances  that  is  understood  when  we  speak  of  the 
((effect  of  mass®  in  chemical  reactions ;  or,  more 
briefly,  of  ((mass  action®).  Suppose,  now,  that 
after  a  certain  time,  there  have  been  x  gram- 
molecules  of  ethyl  acetate  formed  in  the  course 
of  the  reaction.  This  implies  that  there  have 
also  been  x  gram-molecules  of  water  formed  at 
the  same  time,  and  x  gram-molecules,  each,  of 
acetic  acid  and  of  alcohol  destroyed.  At  the 
instant  contemplated,  the  number  of  gram- 
molecules  of  each  of  the  several  substances 
present  in  the  solution  will,  therefore,  be  as 
follows :  Of  alcohol,  (m — x)  ;  of  acetic  acid, 
(1 — x)  ;  of  ethyl  acetate,  x;  and  of  water, 
(m+j r).  The  number  of  actual  molecules  of 
alcohol  and  of  acetic  acid  present  in  the  solu¬ 
tion  at  this  time  will,  therefore,  be  proportional 
to  (m — x)  and  to  (1 — x),  respectively;  and 
hence  the  number  of  chance  encounters,  during 
one  second,  between  a  molecule  or  acetic  acid  and 
one  of  alcohol  will  be  proportional  to  the  prod¬ 
uct  of  these  quantities,  or  to  (m — x)  (l — x). 
We  may  assume  that  the  number  of  actual  com¬ 
binations  taking  place  under  these  circum¬ 
stances  will  be  proportional  to  this  number  of 
encounters,  and  to  a  certain  (as  yet  unknown) 
coefficient  of  <(affinity®  between  the  two  sub¬ 
stances,  which  coefficient  we  will  denote  by  k. 
The  total  number  of  gram-molecules  of  ethyl 
acetate  formed  during  the  next  following  sec¬ 
ond  may,  therefore,  be  taken  as  k(m — x) 
(1 — x).  Now  if  we  had  started  our  experiment 
by  mixing  ethyl  acetate  with  pure  water,  we 
should  have  found  that  the  water  and  the  ethyl 
acetate  would  combine  to  form  alcohol  and 
free  acetic  acid,  as  indicated  by  reading  the 
foregoing  chemical  equation  from  right  to  left; 
the  reaction,  in  that  case  also,  proceeding  only 
to  a  definite  point,  and  then  ceasing.  In  the 
actual  case  we  must  conceive  of  both  of  these 
reactions  as  going  on  simultaneously.  There 
being  x  gram-molecules  of  ethyl  acetate  pres¬ 
ent  at  the  proposed  instant,  and  ( n+x )  gram- 
molecules  of  water,  and  the  <(chemical  affinity® 
of  water  for  ethyl  acetate  being  supposed  to 
be  measured  by  a  new  coefficient,  k',  we  con¬ 
clude,  by  a  process  of  reasoning  entirely  anal¬ 
ogous  to  that  just  explained,  that  in  the  next 
following  second  the  number  of  gram-mole¬ 
cules  of  ethyl  acetate  that  will  be  decomposed 
will  be  k1  ( nJrx)x .  When  equilibrium  is  finally 
established,  so  that  ethyl  acetate  is  no  longer 
formed  or  decomposed  (that  is,  when  it  is 
formed  and  decomposed  with  equal  rapidity), 
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we  have  the  equation  k(m — x)  (1 — x)*= 
k' (n-\~x)x.  By  trying  the  experiment  with 
known  initial  quantities  of  acetic  acid,  alcohol 
and  water,  we  could  ascertain,  directly,  the 
value  of  x,  which  now  represents  the  number 
of  gram-molecules  of  ethyl  acetate  present 
when  equilibrium  is  attained;  and  substitution 
in  the  foregoing  equation  would  then  give  us 
the  ratio  of  k  to  k', —  that  is,  it  would  give  us 
the  ratio  of  the  actual  chemical  affinities  that 
are  involved  in  this  reaction.  It  has  been  found, 
in  this  way,  that  if  we  make  (initially)  m= 1 
and  n~ 0,  then  when  equilibrium  is  attained,  the 
resulting  value  of  x  is  2/$.  Substituting  this  for 
x,  and  putting  1  for  m  and  0  for  n,  we  easily 
find  that  k/k'=4.  With  this  value  of  the  ratio 
of  k  to  k' ,  we  may  write  the  foregoing  equa¬ 
tion  in  the  form  3x2 — (4+4m+n);r+4ra=0. 
This  is  a  quadratic  equation,  and  in  order  to 
find  the  final  state  of  equilibrium  for  any  pro¬ 
portion  of  alcohol  and  water  to  acetic  acid  in  the 
original  solution,  we  have  merely  to  substitute 
for  m  and  n  their  values»as  given  for  the  primi¬ 
tive  solution,  and  then  solve  for  x.  The  equa¬ 
tion,  being  a  quadratic,  has  two  roots;  but  no 
trouble  need  be  had  on  that  account,  since  it  is 
plain  that  we  must  accept  that  root  which  would 
give  x=0  when  we  set  m= 0.  The  results  ob¬ 
tained  from  this  equation  by  calculation  have 
been  compared  with  the  direct  results  of  ex¬ 
periment,  and  the  agreement  has  been  found  to 
be  quite  satisfactory.  Many  other  similar  prob¬ 
lems  have  also  been  worked  out  from  theoretical 
principles  and  the  results  verified  by  direct  obser¬ 
vation,  and  by  the  introduction  of  the  methods 
of  the  differential  and  integral  calculus  it  has 
even  been  found  to  be  possible  to  follow  the 
course  of  such  reactions  from  stage  to  stage, 
so  that  the  composition  of  the  solution  can  be 
known  at  every  instant,  and  not  merely  for  the 
state  of  final  equilibrium. 
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Physical  Chemistry )  ;  Nernst,  (Theoretical 
Chemistry*  ;  Ostwald,  <Solutions) ;  Whetham, 
Solution  and  Electrolysis.* 
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SOLVAY,  Ernest,  Belgian  inventor:  b. 
Rabeck,  16  April  1838;  d.  Brussels,  26  May  1922. 
He  was  educated  at  Liege  and  early  engaged  in 
the  manufacture  of  chemicals.  He  developed  the 
ammonia  process  for  manufacturing  soda,  es¬ 
tablished  it  commercially,  and  after  first  manu¬ 
facturing  at  Couillet,  Belgium,  which  plant  he 
established  in  1863,  he  extended  the  industry 
throughout  Europe  and  America.  By  1913  he 
owned  a  practical  monopoly  of  the  production 
of  the  world’s  supply  of  soda.  He  gave  liber¬ 
ally  of  his  great  fortune  to  educational  and 
charitable  purposes  and  while  suffering  ma¬ 
terial  losses  through  the  European  War  greatly 
assisted  his  countrymen  during  the  German 
invasion.  He  served  in  the  Belgian  Senate 
in  1893-1900;  founded  the  Ecole  de  Commerce 
and  the  Ecole  des  Sciences  Politiques  et 
Sociales,  as  well  as  international  institutes 
of  chemistry  and  sociology,  and  was  president  of 
the  Bureau  of  the  International  Institute  of 
Bibliography  at  Brussels.  He  was  a  grand  officer 
of  the  Order  of  Leopold,  honorary  member  of 
the  Royal  Institute'  of  Great  Britain  and  was 


awarded  the  Lavoisier  medal  of  the  Institute  of 
France  and  the  grand  medal  of  the  University 
of  Paris. 

SOLWAY  FIRTH,  sol'wa  ferth,  Great 
Britain,  an  arm  of  the  Irish  Sea  separating  the 
county  of  Cumberland,  England,  from  the 
southwestern  part  of  Scotland.  It  extends 
nearly  40  miles  inland,  narrowing  gradually 
from  a  breadth  of  20  miles.  Its  upper  part 
forms  the  estuary  of  the  Esk.  Large  areas  are 
left  dry  at  low  tide,  while  the  high  tide  rushes 
in  as  a  violent  bore. 

SOLYMAN  I,  El  Kanouni  (The  Mag¬ 
nificent),  emperor  of  Turkey,  son  of  Selim  I: 
b.  1493 ;  d.  Szigeth,  Hungary,  1566.  He  suc¬ 
ceeded  his  father  in  1520,  crushed  a  rebellion  in 
Syria  in  1521,  concluded  a  treaty  of  peace  with 
Venice  and  then  inaugurated  the  first  of  a  long 
series  of  wars  against  Europe.  He  captured 
Belgrade  in  1521,  Rhodes  in  1522,  defeated  the 
Hungarians  with  fearful  loss  at  Mohacs  in  1526 
and  mastered  Buda  in  1529.  He  then  laid  siege 
to  Vienna,  but  met  with  disastrous  defeat.  He 
took  Bagdad  in  1534,  and  on  condition  of  an 
enormous  yearly  tribute  concluded  a  peace  with 
Venice  in  1539  and  with  Austria  in  1547.  He 
made  successful  war  against  Kurdistan,  con¬ 
quered  Van  and  Tebriz  and  part  of  Georgia  in 
1548,  but  in  the  next  year  met  with  continued 
losses  at  the  hands  of  Austria,  and  in  1552  he 
was  defeated  with  enormous  loss  in  the  siege 
of  Erlau.  His  wars  with  Persia  in  1554-55  were 
disastrous  as  were  also  his  Hungarian  wars  of 
1558.  He  attempted  to  break  Spain’s  naval 
power,  but  met  with  defeat  at  Malta  in  1565, 
though  he  took  the  Isle  of  Chios  in  1566.  He 
was  engaged  in  a  war  with  Austria  when  he 
fell  at  the  siege  of  Szigeth.  His  reign  saw  the 
zenith  and  the  decline  of  Ottoman  power.  He 
remodeled  the  code  of  laws,  introduced  reforms 
in  the  judiciary  and  in  taxation  and  erected 
mosques  and  public  buildings  which  are  marvels 
of  Ottoman  architecture.  He  was  also  a  poet 
and  a  patron  of  literature  and  art.  In  addi¬ 
tion  to  his  own  superior  abilities  he  was  aided 
by  statesmen,  generals  and  naval  commanders 
of  unquestionable  greatness.  His  successes 
came  principally  in  the  early  years  of  his  reign 
and  though  he  left  his  empire  with  greatly  ex¬ 
tended  boundaries  it  had  been  much  weakened 
by  his  long  continued  wars. 

SOLYMAN  II,  Turkish  emperor,  son  of 
Sultan  Ibrahim :  b.  1642 ;  d.  Constantinople, 
Turkey,  1691.  He  succeeded  to  the  throne  on 
the  disposition  of  his  brother,  Mahomet  IV,  in 
1687.  His  life  had  been  spent  in  the  seraglio 
in  the  study  of  the  Koran  and  feeling  his  in¬ 
capacity  to  reign  he  entrusted  the  administra¬ 
tion  of  the  government  principally  to  his  grand 
vizier,  Kupruli  Zadek  Mustapha  Pasha,  the 
Virtuous.  His  reign  saw  the  defeat  of  Turkish 
arms  in  Hungary  and  in  Serbia,  the  grand 
vizier  meeting  death  at  the  disastrous  defeat  of 
Selankemen  two  months  after  the  death  of  his 
master. 

SOMA,  a  sacred  plant  of  India  and  an  in¬ 
toxicating  drink  prepared  from  it,  the  latter  be¬ 
ing  a  libation  of  great  importance  in  the  ancient 
religion  of  India.  The  draught  is  not  only  an 
offering  to  Indra,  but  in  the  form  haoma  is 
poured  upon  the  ground,  at  the  beginning  of  a 
meal,  or  at  the  reception  of  guests,  as  a  drink- 
offering  to  the  earth.  Soma  is  also  a  lunar  di- 
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vinity,  allied  to  Indra,  the  plant  having  been 
deified  before  the  separation  of  the  Indo- 
Iranians,  on  account  of  its  moon-like  swelling 
and  color  and  because  of  the  maddening  effects 
of  its  juice.  It  is,  moreover,  identified  with  the 
Hindus’  mythical  tree  of  life  that  grew  in 
paradise,  the  juice  of  which  imparted  immor¬ 
tality  and  which  was  guarded  by  spirits.  The 
Rig-Veda  refers  to  this  in  a  hymn: 

“  We’ve  quaffed  the  soma  bright 
And  are  immortal  grown 
We’ve  entered  into  light, 

And  all  the  gods  have  known.” 

According  to  John  Fiske,  the  soma  is  a 
plant,  connected  mythically  with  lightning.  Al¬ 
though  several  plants  have  been  called  soma,  it 
is  generally  supposed  that  Sarcostemma  bre- 
vistigma  is  the  plant  indicated.  It  is  a  climbing 
plant,  also  called  moon-plant,  of  the  milk-weed 
family,  with  slender  jointed  stems  and  succulent 
pendulous  branches,  terminated  by  small  umbel¬ 
like  cymes  of  whitish  fragrant  blossoms.  It 
has  a  milky  juice.  Soma  is  picked  by  moon¬ 
light,  taken  to  a  place  of  sacrifice  and  crushed 
between  stones;  the  juice  is  then  strained  and 
allowed  to  ferment.  It  is  then  offered  to  the 
gods  and  afterward  drunk  by  the  priests. 

SOMALILAND,  so-ma'le-land,  Africa,  a 
general  name  applied  to  the  coast  region  to  the 
southeast  of  Abyssinia  and  bordering  on  the 
Gulf  of  Aden  and  the  Indian  Ocean  as  far 
south  as  the  equator.  The  region  is  divided 
between  France,  Great  Britain  and  Italy.  See 
French  Somaliland;  Italian  Somaliland; 
British  Empire. 

SOMALILAND  PROTECTORATE,  a 

territory  on  the  west  coast  of  Africa  under  the 
protection  of  Great  Britain,  lying  along  the 
Gulf  of  Aden  from  about  long.  43°  to  49°  E., 
and  extending  from  about  lat.  11°  to  8°  N.  On 
the  east  and  southeast  it  is  bounded  by  Italian 
Somaliland,  on  the  south  and  west  by  Abys¬ 
sinia  and  on  the  northwest  by  French  Somali¬ 
land.  It  has  an  area  estimated  at  nearly 
70,000  square  miles,  lacking  in  fertility  largely 
on  account  of  a  need  of  natural  irrigation.  The 
surface  is  in  great  part  mountainous.  The 
climate  is  more  healthful  in  the  interior  than 
along  the  coast  where  there  is  more  humidity. 
Among  the  chief  products  are  sheep,  cattle, 
skins,  ostrich  feathers,  myrrh  and  incense.  The 
principal  ports  are  Bulhar,  Zeila  and  Berbera, 
connected  by  telegraph  lines  and  having  wire¬ 
less  telegraph  stations.  Berbera,  the  capital, 
pop.  30,000,  has  a  good  harbor  and  is  in  winter 
the  scene  of  considerable  commercial  activity. 
The  combined  imports  and  exports  are  valued 
at  about  $2,500,000.  The  protectorate,  created 
in  1884,  is  administered  by  a  commissioner  and 
commander-in-chief  appointed  by  the  colonial 
office  since  1  April  1905.  In  1894  the  boundary 
between  this  protectorate  and  Italian  Somali¬ 
land  was  defined.  In  the  spring  of  1903  an 
agitation  in  this  region  in  favor  of  the  Mad 
Mullah  (q.v.)  led  to  a  considerable  loss  among 
the  British  troops  and  their  concentration  on 
the  coast.  Since  1912  a  camel  constabulary 
corps  has  been  effective  in  checking  intertribal 
fighting.  The  inhabitants  are  related  to  the 
Abyssinians  and  Gallas  and  on  account  of  their 
nomadic  habits  there  are  no  accurate  statistics 
of  population,  which  is  estimated  at  about 
300,000.  Consult  Drake-Brockman,  R.  E., 


(British  Somaliland)  (London  1912)  ;  Hamil¬ 
ton,  A.,  <Somaliland)  (London  1911)  ;  Swayne, 
H.  G.  C.,  Seventeen  Trips  through  Somali- 
land}  (London  1900). 

SOMBRERETE,  som-bra-ra'te,  Mexico,  in 
the  state  of  Zacatecas,  65  miles  northwest  of 
the  town  of  that  name,  in  a  mountainous  dis¬ 
trict  (2,570  metres),  rich  in  silver.  Its  mines 
are  said  to  have  once  contained  the  richest  veins 
ever  known,  but  are  now  nearly  exhausted. 
Pop.  11,954. 

SOMBRERO  (som-bra'ro)  ISLAND, 
West  Indies,  a  small  rocky  island  of  the  Lee¬ 
ward  Group,  about  midway  between  the  Virgin 
Group  and  Anguilla,  resembling  in  form  the 
Mexican  hat  or  sombrero,  whence  the  name.  Its 
staple  products  are  sugar  and  molasses,  besides 
pineapples  and  cocoa.  It  exported  formerly 
large  quantities  of  phosphate  of  lime,  the  de¬ 
posits  of  which  have  been  exhausted.  Ad¬ 
ministratively  it  is  attached  to  the  Virgin 
Islands.  The  Board  of  Trade  supports  a  light¬ 
house  on  the  island. 

SOMERS,  Sir  George,  English  navigator: 
b.  Lyme  Regis,  Dorset,  1554;  d.  Bermuda 
Islands,  9  Nov.  1611.  He  took  part  in  a  num¬ 
ber  of  voyages,  notably  in  those  of  Sir  Walter 
Raleigh,  upon  the  Spanish  seas,  and  in  1606  en¬ 
tered  into  organization  of  the  London  or  South- 
Virginia  Company  for  the  colonization  of  the 
western  continent  and  was  afterward  created 
admiral  of  the  fleet  bound  for  Virginia  which 
sailed  from  Plymouth,  2  June  1609.  His  ship, 
the  Sea  Venture ,  was  separated  from  the  rest 
of  the  fleet  by  a  hurricane  when  half  way 
across  the  Atlantic,  and  on  25  July  landed 
at  the  Bermuda  Islands,  which  were  im¬ 
mediately  claimed  by  him  as  English  possessions 
and  named  Virgineola  and  later  the  Somers 
Islands.  They  were  afterward  colonized  from 
Virginia.  Consult  Neill,  E.  D.,  <  Virginia  Com¬ 
pany  of  London)  (Albany,  N.  Y.,  1869)  ;  Doyle, 
J.  A.,  ( English  Colonies  in  America)  (New 
York  1882-1907)  ;  Lefroy,  (Historye  of  the 
Bermudaes  or  Summer  Islands'*  (Hakluyt  So¬ 
ciety  1882). 

SOMERS,  John,  Lord,  English  statesman: 
b.  Worcester,  4  March  1652;  d.  London,  26 
April  1716.  He  was  graduated  from  Oxford 
and  admitted  to  the  bar  in  1676.  As  a  promr 
inent  member  of  the  Whig  or  Country  party 
he  was  active  in  the  political  life  of  the  revo¬ 
lutionary  period.  He  was  chairman  of  the 
committee  which  drafted  the  Bill  of  Rights 
and  was  the  defender  of  that  bill  in  Parliament. 
He  was  engaged  as  counsel  for  the  Seven 
Bishops  in  1688  and  occupied  a  number  of  im¬ 
portant  offices  during  the  reigns  of  James  II 
and  William  III,  being  Solicitor-General 
(1689);  Attorney-General  (1692)  ;  Lord  Keeper 
(1693)  and  speaker  of  the  House  of  Lords  in 
the  same  year.  In  1697  he  became  Lord  Chan¬ 
cellor  of  England  and  was  raised  to  the  peer¬ 
age.  Papers  for  his  impeachment  were  begun 
in  1700,  when  he  was  removed  from  the  chan¬ 
cellorship.  His  valuable  papers  were  collected 
and  edited  by  Sir  Walter  Scott  in  1809-15. 
Consult  Maddock,  Henry,  (An  Account  of  the 
Life  and  Writings  of  Lord  Chancellor  Somers) 
(London  1812). 

SOMERS,  Richard,  American  naval  officer: 
b.  Egg  Harbor,  N.  J.,  1778;  d.  4  Sept.  1804.  He 
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entered  the  navy  in  1798  and  was  assigned  to 
the  frigate  United  States.  In  the  war  with 
Tripoli  he  was  placed  in  command  of  the  Nau¬ 
tilus  and  for  gallant  service  rendered  in  that 
campaign  was  made  commander.  He  was  killed 
in  a  heroic  attempt  to  destroy  the  Turkish  fleet 
by  blowing  up  his  own  ship,  the  Intrepid,  in 
its  midst. 

SOMERS  ISLANDS.  See  Bermuda 
Islands. 

SOMERSET,  Lady  Henry  (Isabel),  Eng¬ 
lish  temperance  reformer,  daughter  of  the 
Earl  of  Somers:  b.  1850;  d.  London,  Eng.,  11 
March  1921.  She  -was  married  to  Lord  Henry 
Somerset  in  1873 ;  was  actively  interested  in 
various  industrial  institutions  and  local  mis-i 
sions ;  founded  the  industrial  farm  colony  for 
inebriate  women  at  Duxhurst,  Surrey,  and  es¬ 
tablished  and  conducted  for  15  years  a  home 
for  training  workhouse  children  and  a  home 
for  children  from  the  Society  for  the  Preven¬ 
tion  of  Cruelty  ,  to  Children.  She  was  president 
of  the  National  British  Women’s  Temperance 
Association  and  in  1889  was  elected  president 
of  the  World’s  Women’s  Christian  Temperance 
Union.  She  was  editor  of  the  W omen’s  Signal 
and  published  ( Studies  in  Black  and  White5 ; 
(Our  Village  Life5  and  (Beauty  and  Ashes,5 
a  book  on  reform  for  women.  She  frequently 
visited  and  lectured  in  the  United  States. 

SOMERSET,  Ky.,  city  and  county-seat  of 
Pulaski  County,  68  miles  south  of  Lexington, 
on  the  Cincinnati,  New  Orleans  and  Texas 
Pacific  Railroad.  There  are  railroad  shops  and 
manufactures  of  knit  goods,  lumber,  spokes  and 
staves.  Pop.  (1920)  4,672. 

SOMERSET,  Mass.,  town  and  village  in 
Bristol  County,  on  the  Taunton  River,  42  miles 
south  of  Boston,  and  on  the  New  York,  New 
Haven  and  Hartford  Railroad.  It  has  iron 
works  and  a  stove  manufacturing  industry. 
Pop.  3,377. 

SOMERSET  (Ky.),  Engagement  at.  In 

March  1863,  Gen.  John  Pegram,  with  1,550 
cavalry  and  three  guns,  started  from  East 
Tennessee  on  an  expedition  into  eastern  Ken¬ 
tucky  to  seize  beef  cattle  for  the  Confederate 
army.  On  22  March  he  crossed  to  the  north 
bank  of  the  Cumberland  River,  by  Stigall’s 
Ferry,  and  making  a  forced  march  reached  and 
attacked  Danville,  on  the  24th,  driving  out 
Wolford’s  Union  cavalry  and  pursuing  them 
nearly  to  the  Kentucky  River.  He  then  began 
to  collect  his  cattle  in  the  counties  of  Lincoln, 
Boyle  and  Garrard.  On  the  26th  General 
Burnside  ordered  Generals  Gillmore  and  Man- 
son,  who  were  north  of  the  Kentucky  River,  to 
concentrate  their  forces  and  attack  Pegram, 
then  in  the  vicinity  of  Danville.  Gillmore 
crossed  the  Kentucky  River  at  Hickman’s 
bridge  on  the  28th  and  drove  Pegram  across 
Dick’s  River,  Pegram  burning  the  bridges  to 
check  pursuit.  On  the 'same  day  Manson  occu¬ 
pied  Danville  and  moved  to  co-operate  with  Gill¬ 
more,  who  was  following  Pegram  tow-ard  the 
Cumberland.  Pegram  had  called  in  and  concen¬ 
trated  his  command,  and  falling  back  skirmish¬ 
ing,  made  a  stand  in  a  strong  position  on  Dut¬ 
ton’s  Hill,  three  miles  north  of  Somerset,  in 
order  to  check  the  Union  pursuit  until  he  could 
get  all  his  captured  cattle  across  the  river,  six 
miles  in  his  rear.  Gillmore,  with  1,250  mounted 


men  and  six  guns,  advanced  on  Pegram’s  posi¬ 
tion  at  daybreak  of  the  30th  and  drove  his  rear¬ 
guard  back  upon  his  main  line,  which  he  found 
strongly  posted  and  resisting  firmly.  An  effort 
by  Pegram  to  turn  Gillmore’s  right  failed  and 
Gillmore,  dismounting  his  men  and  forming  in 
line,  the  action  began  at  noon  by  artillery  firing 
on  both  sides,  which  was  continued  two  hours, 
when  Gillmore’s  men  charged  to  within  30  yards 
of.  the  Confederate  line  and  it  gave  way  from 
right  to  left  and  could  not  be  rallied  until  near 
the  town,  when  order  was  restored  and  another 
position  taken  and  slight  works  thrown  up, 
about  three  miles  south  of  Somerset.  As  night 
was  setting  in,  no  attack  was  made  on  this 
position,  Gillmore  contenting  himself  with 
throwing  a  few  shells  and-  advancing  his 
skirmishers.  During  the  night  Pegram  re¬ 
crossed  the  Cumberland  at  Stigall’s  Ferry  with 
537  of  the  750  cattle  he  had  collected.  The 
Union  loss  in  the  engagement  was  about  30 
killed  and  wounded.  Pegram  reports  a  loss 
during  his  raid  of  over  200  men.  Consult 
( Official  Records5  (Vol.  XXIII). 

SOMERSWORTH,  N.  H.,  city  in  Straf¬ 
ford  County,  on  Salmon  Falls  River,  18  miles 
northwest  of  Manchester,  on  the  Boston  and 
Maine  Railroad.  There  are  manufactures  of 
cotton  goods,  yarns,  boots,  shoes  and  boxes 
and  also  bleaching  and  dye  works.  The  place 
was  settled  in  1729.  Pop.  (1920)  6,688. 

SOMERVILLE,  Alexander,  Canadian 
journalist:  b.  Springfield,  East  Lothian,  Scot¬ 
land,  15  March  1811;  d.  Toronto,  Canada,  17 
June  1885.  He  enlisted  in  the  Scots  Grays  at 
Birmingham  on  the  eve  of  the  Reform  riots  of 
1832.  He  protested  against  the  orders  to  the 
soldiers  to  rough  sharpen  their  swords  in  ex¬ 
pectations  of  a  conflict  with  the  rioters,  and 
later,  on  another  pretext,  but  in  his  opinion 
because  of  his  former  action,  he  was  given 
100  lashes.  He  obtained  an  inquiry,  the  prin¬ 
cipals  in  the  affair  were  reprimanded  and  a 
Parliamentary  discussion  of  army  discipline  fol¬ 
lowed  with  the  result  of  a  modification  of  cer¬ 
tain  harsh  practices  in  the  army.  He  served 
with  the  British  Legion  in  Spain  in  1835  and 
in  1837  he  resigned  from  the  army..  In  1839 
he  was  asked  to  lead  an  insurrection  in  Wales, 
but  instead  he  set  to  work  to  prevent  it.  He 
was  later  engaged  in  journalism  and  in  1858 
he  removed  to  Canada,  where  he  was  for  a 
time  editor  of  the  Canadian  Illustrated  News 
and  he  was  a  contributor  to  the  Spectator  and 
other  periodicals.  He  died  in  extreme  poverty, 
refusing  to  the  last  the  assistance  of  his  friends. 
Author  of  ( Autobiography  of  a  Workingman5 
(1848)  ;  financial  Reform  Catechism5  (1849)  ; 
(The  Conservation  Science  of  Nations,5  con¬ 
taining  an  account  of  his  army  experience 
(1860)  ;  (A  Narrative  of  the  Fenian  Invasion 
of  Canada5  (1860),  etc. 

SOMERVILLE,  Mary  Fairfax,  English 
mathematician:  b.  Jedburgh,  Scotland,  26  Dec. 
1780;  d.  Naples,  Italy,  29  Nov.  1872.  She 
was  the  daughter  of  Admiral  Fairfax  and  in 
1804  was  married  to  Samuel  Grey  (d.  1807). 
Ir.  was  not,  however,  until  after  her  30th  year 
and  her  marriage  to  her  cousin,  William  Somer¬ 
ville,  that  she  began  to  publish  the  results,  of 
her  studies.  In  1827  she  began  the  translation 
of  Laplace’s  (Mechanique  Celeste5  and  four 
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years  later  popularized  in  England  the  great 
work  of  the  astronomer  under  the  title,  (The 
Mechanism  of  the  Heavens)  (1831).  The  book 
was  immediately  adopted  by  the  English  uni¬ 
versities  and  brought  her  prominently  before 
the  scientific  world.  Her  fame,  however,  did 
not  rest  upon  this  great  undertaking  alone.  In 
1834  she  published  (The  Connection  of  the 
Physical  Sciences,5  a  work  which  was  also 
widely  read  and  in  1848  a  treatise  upon  physi¬ 
cal  geography.  The  latter  half  of  her  life  was 
spent  in  Italy,  where  she  lived  with  her  children 
after  the  death  of  her  husband  and  where  her 
efforts  were  devoted  to  the  revision  of  her 
earlier  books  and  the  writing  of  her  ( Molecular 
and  Microscopic  Sciences5  (1869).  The  story 
of  her  life  contained  in  an  autobiographical 
account  entitled  ( Personal  Recollections  of 
Mary  Somerville,5  compiled  and  edited  by  her 
daughter,  is  a  valuable  history  of  her  long  and 
useful  career. 

SOMERVILLE,  William,  English  poet:  b. 
Edstone,  Warwickshire,  1677 ;  d.  19  July  1742. 
His  most  celebrated  poem,  {The  Chase,5  an 
epic,  written  in  blank  verse  and  published  in 
two  volumes  in  1734,  made  a  place  for  him 
among  the  18th  century  poets.  He  wrote  also 
a  burlesque  of  rural  games  entitled  (HobbinoP 
(1740)  and  (Field  Sports5  (1742).  His  poems 
with  a  biography  are  in  the  collections  of  John¬ 
son  and  Chambers;  a  collective  edition  of  his 
works  appearing  in  1801.  (The  Chase)  has.  been 
edited  separately  by  G.  Gilfillan  (Edinburgh 
1859). 

SOMERVILLE,  Mass.,  city  in  Middlesex 
County,  on  the  Mystic  River  and  on  the  Fitch¬ 
burg  and  the  Boston  and  Maine  railroads.  The 
Mystic  separates  the  city  from  Chelsea  on  the 
east,  Boston  is  on  the  southeast  boundary 
and  Cambridge  on  the  southwest  and  west. 
Several  steam  railroads  and  electric  lines  con¬ 
nect  the  city  with  Boston,  Cambridge,  Chelsea, 
Newton  and  all  the  nearby  towns  and  cities. 
It  is  largely  a  residential  suburb  of  Boston 
and  has  many  fine  private  and  public  dwellings. 
Somerville  was  settled  in  1629  and  was  a  part 
of  Charleston  until  1842  when  it  was  set  off 
as  an  independent  town.  In  1872  it  was  in¬ 
corporated  as  a  city.  It  is  built  on  seven  hills, 
all  of  which. exist,  although  street  grading  has 
lowered  some  of  them.  In  1631  the  first  vessel 
built  in  Massachusetts  was  launched  from  pov- 
ernor  Winthrop’s  <(Ten  Hill55  farm  on  the 
Mystic.  On  Quarry  Hill,  in  the  centre  of  one 
of  the  public  parks,  is  an  old  building,  once 
a  powder-house,  which  was  built  in  1703.  Dur¬ 
ing  the  Revolutionary  period  several  fortifica¬ 
tions  were  built  on  the  hills  of  Somerville.  On 
Cobble  Hill  was  General  Putnam’s  fortress, 
another  fortification  was  on  Winter  Hill,  and 
the  <(citadel,55  on  Prospect  Hill,  was  where,  on 
1  Jan.  1776,  Washington  raised  the  first  colonial 
union  flag.  The  city  has  a  large  amount  of 
manufacturing  interests,  including  slaughtering 
and  meat-packing,  cloth  bleaching  and  dyeing, 
tanning  and  the  manufacture  of  desks,  pic¬ 
tures  and'  frames  and  metal  tubing.  There  are 
three  public  parks,  a  hospital,  a  home  for  the 
aged,  in  charge  of  the  Little  Sisters  of  the 
Poor,  an  insane  asylum  and  a  number  of  other 
charitable  organizations.  There  are  31  churches 
and  28  school  buildings.  The  educational  in¬ 


stitutions  are  English  and  Latin  high  schools, 
public  and  parish  schools,  several  private  busi¬ 
ness  schools  and  a  public  library.  In  educa¬ 
tional  and  industrial  life  Somerville  is  identi¬ 
fied  with  Boston  in  many  ways.  The  govern¬ 
ment  of  Somerville  is  vested  in  a  mayor  elected 
annually  and  a  unicameral  council.  Pop.  93,001. 
Consult  Samuels,  ( Somerville,  Past  and  Pres¬ 
ent  (Boston  1897),  and  Hurd,  (History  of 
Middlesex  County)  (Philadelphia  1890). 

SOMERVILLE,  N.  J.,  borough  and 
county-seat  of  Somerset  County,  on  the  Rari¬ 
tan  River  and  on  the  main  line  of  the  Central 
Railroad  of  New  Jersey,  36  miles  southwest 
of  New  York,  37  miles  from  Easton  and  64 
miles  from  Philadelphia.  It  is  the  trading 
centre  for  a  large  population,  has  a  public 
library,  hospital,  two  theatres,  a  courthouse, 
three  banks,  a  high  school,  two  public  schools, 
eight  churches  and  three  weekly  papers..  It 
has  manufactures  of  clothing,  woolens,  iron 
pipe,  stoves,  etc.  The  assessed  valuation  is 
$4,820,130.  Electric  railroads  afford  easy  ac¬ 
cess  to  surrounding  districts  and  to  neighbor¬ 
ing  towns.  Pop.  (1920)  6,718. 

SOMME,  som,  France,  (1)  a  river  rising 
in  the  department  of  Aisne,  seven  miles  north¬ 
east  of  Saint  Quentin,  flowing  "from  southeast 
to  northwest  and  falling  into  the  English  Chan¬ 
nel.  Its  chief  affluents  are  the  Avre  and  Celle. 
It  is  135  miles  long  and  navigable  from  Amiens 
as  far  as  Abbeville  (q.v.)  for  vessels  of  300 
tons.  It  has  canal  connection  with  the  Oise  and 
the  Scheldt.  (2)  The  department  of  Somme 
in  northern  France  has  an  area  of  2,378  square 
miles.  It  consists  of  highly-cultivated  and  large, 
fertile  plains  and  its  highest  point  is  at  the 
southwest.  Considerable  land  beyond  the  sand 
dunes  of  the  coast  has  been  reclaimed.  The 
river  Somme  is  the  principal  stream  and  on  it 
is  situated  Amiens,  the  chief  town.  There  are 
numerous  industrial  works  —  foundries,  mills 
for  textiles,  paper,  chemical,  soap,  lock,  beet- 
sugar  and  other  factories;  important  fisheries, 
etc.  The  exports  include  raw  materials  for 
manufacture,  *  cider,  timber,  dyes,  coal,  horses 
and  cattle.  It  is  traversed  by  several  railways. 
For  the  account  of  the  engagements  at  the 
Somme  during  the  European  War,  see  War, 
European. 

SOMMERVILLE,  Maxwell,  Afnerican 

archaeologist:  b.  Philadelphia,  1  May  1829;  d. 
Paris,  France,  6  May  1904.  Having  spent  many 
years  . in  the  collection  of  precious  stones  and 
historical  gems,  he  became  an  authority  upon 
glyptography  and  allied  subjects  and  in  1894 
was  appointed  professor  of  glyptology  in  the 
University  of  Pennsylvania.  He  is  the  author 
of  ( Engraved  Gems) ;  ( Sands  of  Sahara5 

(1901)  ;  a  monograph  entitled  (A  Buddhist 
Temple5  (1900),  and  other  works. 

SOMNAMBULISM  (sleep-walking,  also 
sometimes  called  noctambulism) ,  pathologically 
considered,  is  caused  by  persistent,  strong,  un¬ 
conscious  wishes  of  the  individual  which  can¬ 
not  be  inhibited  but  which  must  be  carried  out 
without  conscious  knowledge  of  the  sleeper. 
The  acts  are  usually  clothed  in  symbolism  which 
mostly  veils  their  real  meaning  events  from  the 
conscious  onlooker.  It  is  analogous  to  the 
hypnotic  or  mesmeric  state.  It  is  similar  to 
somniloquy  or  sleep-talking.  Hippocrates, 
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Aristotle  and  other  ancient  authors  wrote  upon 
it,  and  Galen  is  said  to  have  been  a  victim  to 
it.  <(The  mind  acts  automatically  under  the 
dominance  of  some  single  idea.  Sight,  hearing 
and  nearly  all  the  avenues  of  sense  are  closed. 
The  sleep-walker  avoids  obstacles  and  performs 
ordinary  acts  automatically,  like  an  absent- 
minded  man,  which  in  reality  he  is.®  His  train 
of  thought  is  in  accordance  with  his  single 
idea,  continuous  and  logical.  Portions  of  the 
brain  usually  involved  in  the  physiological  con¬ 
ditions  peculiar  to  sleep  seem  to  be  exempt. 
The  sleeper  exerts  powers  which  sleep  usually 
annuls ;  the  direction  of  voluntary  movements 
in  most  trying  circumstances  is  marvelous ;  he 
may  be  quite  deaf  to  all  ordinary  auditory 
impressions ;  his  eyes  are  usually  insensible  to 
light ;  they  may  be  closed,  partly  closed  or 
wide  open;  the  pupils  may  be  widely  dilated, 
contracted  or  normal.  The  somnambulist  has 
been  known  to  walk  from  one  part  of  the  house 
to  another,  to  climb  steep  roofs  or  walk  along 
their  ridges  with  ease,  to  solve  intricate  mathe¬ 
matical  problems,  to  write  letters  or  work  upon 
pictures,  to  attempt  murder  or  suicide,  etc. 
He  is  roused  from  this  state  with  difficulty, 
when  he  remembers  nothing  of  what  has  oc¬ 
curred.  ' 

Somnambulism  very  frequently  is  found  in 
certain  highly  neurotic  families.  This  is  prob¬ 
ably  due  to  imitation  from  parent  to  child.  It 
often  occurs  at  about  the  age  of  puberty  where 
strong  sexual  wishes  under  strong  repression, 
seek  symbolic  outlets.  Usually  the  somnambulist 
should  not  be  awakened  until  he  is  safely  back 
in  bed.  To  remedy  the  condition  an  adequate 
psychoanalysis  should  be  carried  out.  It  will 
tend  not  only  to  cure  the  condition,  but  also  aid 
the  individual  in  the  neurosis  which  is  almost 
an  invariable  accompaniment  or  in  the  making. 
Consult  Jelliffe,  ( Technique  of  Phychoanalysis) 
(1918). 

SOMNATH,  som-naP,  or  PATAN,  a  town 
on  a  bay  of  the  Arabian  Sea,  in  Gujarat,  210 
miles  northwest  of  Bombay,  almost  enclosed 
by  a  massive  wall,  flanked  by  38  towers.  Mag¬ 
nificent  ruins,  of  which  the  great  temple  may 
be  seen  at  a  long  distance,  mark  its  former 
wealth  and  prosperity.  It  was  one  of  the  orig¬ 
inal  seats  of  Siva  worship  in  India  and  has 
recently  again  become  a  favorite  place  of  pil¬ 
grimage.  The  town  contains  many  memorials 
of  Krishna,  but  most  of  the  inhabitants  are 
Moslems^  who  have  erected  many  mosques.  The 
port  of  the  town  is  Verawal.  Pop.  10,000. 

SOMNUS,  in  Greek  mythology ,  the  god  of 
sleep,  son  of  Nox  (Night)  and  twin  brother 
of  Mors  (Death).  He  dwelt  at  the  western 
extremity  of  the  world,  where  the  imagination 
of  early  poets  placed  all  awful  beings.  Some 
of  the  poets  describe  him  as  a  handsome  youth, 
some  as  a  dull  and  lazy  god,  whose  dark  abode 
no  ray  of  Phoebus  enters.  He  is  sometimes 
represented  with  a  wreath  of  poppies;  some¬ 
times  with  a  horn,  in  which  he  carries  dreams. 

SON  OF  GIBOYER,  The.  Emile  Augier, 
the  upholder  of  bourgeois  virtues  upon  the 
French  stage,  produced  in  1862  his  excellent 
satirical  comedy  of  manners  (The  Son  of 
Giboyer)  ((Le  Fils  de  Giboyer*).  A  year 
earlier,  in  <Les  Effrontes,*  he  had  introduced 
Giboyer  as  a  hack  writer  ready  to  sell  his  pen 


to  the  highest  bidder.  In  this  sequel  he  made 
the  character  of  his  literary  Bohemian  more 
sympathetic,  and,  instead  of  attacking  financial 
speculation  and  money-lust,  assailed  social  cor¬ 
ruption  due  to  political  influence  and  the  at¬ 
tempts  of  the  middle  class  to  assume  the  titles 
of  the  nobility.  Giboyer  has  been  engaged  to 
write  a  speech  for  Marechal,  the  spokesman 
of  the  aristocratic  party,  but  no  sooner  has 
Marechal  got  his  lesson  by  heart  than  the  party 
leaders  select  another  orator.  Nothing  daunted, 
Marechal  now  declaims  a  radical  republican 
speech  prepared  by  the  same  facile  hand  and 
reflecting  Giboyer’s  true  sentiments.  The  ad¬ 
dress  creates  a  sensation,  and  Marechal,  sup¬ 
posing  it  to  be  the  composition  of  his  young 
secretary,  consents  in  gratitude  to  the  latter’s 
marriage  with  his  daughter.  It  emerges,  how¬ 
ever,  that  the  secretary  is  a  natural  son  and 
that  his  father  is  the  disreputable  Giboyer, 
who  has  taken  this  means  of  assisting  the  youth 
in  secret.  Marechal  is  so  far  converted  to 
democracy,  however,  that  he  interposes  no  ob¬ 
jection  to  this  match  which  he  would  earlier 
have  disapproved.  Even  the  Marquis  d’Au- 
berive,  who  has  schemed  to  win  pretty  Fernande 
Marechal  and  her  fortune  for  his  nephew, 
abandons  that  ambition,  and,  blessing  the  lovers, 
offers  to  lend  the  protection  of  his  name  to  the 
son  of  Giboyer.  Although  the  comedy  is  old- 
fashioned  in  its  easy  conclusion  and  its  reliance 
upon  coincidences  and  asides,  it  sparkles  with 
wit,  and,  in  spite  of  much  that  is  politically 
out  of  date,  still  lives,  thanks  to  the  universality 
of  its  satire.  It  has  been  translated  into  Eng¬ 
lish  by  Benedict  Papot  (in  Drama,  November 
1911)  and  receives  full  discussion  in  the  French 
essays  upon  Augier  by  Morillot  (1901)  and 
Gaillard  (1910). 

Frank  W.  Chandler. 

SONATA,  so-na/ta,  a  piece  of  instrumental 
music  intended  to  express  various  feelings  in 
different  passages,  according  to  the  variety  of 
expression  of  which  the  instrument  is  sus¬ 
ceptible.  The  sonata  usually  begins  with  an 
allegro  or  lively  passage,  followed  by  an 
andante  or  adagio;  then  a  minuet  with  a  trio, 
or  a  scherzo,  and  lastly  a  rondo  or  presto. 
Instead  of  the  second,  third  or  last  division, 
variations  are  also  made  use  of.  The  older 
forms  of  sonata,  the  word  signifying  an  in¬ 
strumental  composition  as  distinguished  from 
cantata,  were  written  in  two  or  more  divisions 
and  like  the  modern  sonata  constituted  a  com¬ 
plete  musical  piece  —  the  passages  connected 
by  a  common  character  —  and  exposition,  de¬ 
velopment  and  restatement  with  a  conclusion 
artistically  worked  out.  The  sonata  was  orig¬ 
inally  designed  for  one  instrument  only,  prin¬ 
cipally  for  the  violin;  afterward  for  the  piano 
almost  exclusively.  Subsequently  sonatas  or 
double  sonatas,  were  composed  in  which  the 
piano  or  harpsichord  is  accompanied  by  other 
instruments;  for  instance,  the  violin  or  flute, 
horn,  clarinet.  The  expression  of  the  sonata 
is  to  be  determined  by  the  character  of  the 
instrument  —  a  circumstance  which  modern 
composers  have  not  sufficiently  observed.  In 
sonatas  for  several  instruments  the  principal 
instrument  is  either  only  assisted  (as  is  the 
case,  for  instance,  with  many  sonatas  for  the 
pianoforte  accompanied  by  the  violincello),  or 
the  instruments  alternate,  so  as  to  make  the 
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sonata  a  dialogue  of  instruments.  An  easy  or 
short  sonata  is  called  sonatina.  The  most  dis¬ 
tinguished  composers  of  sonatas  are  Haydn, 
Beethoven,  Mozart,  Mendelssohn,  Clementi, 
Cramer,  Hummel,  Weber,  Moscheles,  Kalk- 
brenner,  Field  and  Brahms. 

SONDERBUND,  zon'der-boont,  a  league 
formed  in  1846  by  seven  Roman  Catholic  can¬ 
tons  of  Switzerland  against  the  Federal  Diet, 
which  had  decreed  the  expulsion  of  the  Jesuits. 
The  Diet  voted  the  Sonderbund  illegal  20  July 
1847.  Freiburg,  their  stronghold,  was  captured 
13  November,  Lucerne  24  November  and  the 
Sonderbund  was  dissolved. 

SONG,  a  little  poem  intended  to  be  sung; 
a  lyric.  The  term  is  applied  to  either  a  short 
poetical  or  musical  composition,  but  most  fre¬ 
quently  to  both  in  union.  As  a  poetical  compo¬ 
sition  a  song  may  be  defined  as  a  short  poem 
divided  into  portions  of  returning  measure  and 
turning  upon  some  single  thought  or  feeling. 

.SONG  OF  BIRDS.  The  voice  or  song  of 
birds  results,  like  that  of  all  higher  vertebrates, 
from  the  vibration  of  vocal  chords  and  of  a 
column  of  air  passing  through  the  trachea  or 
windpipe.  In  birds,  however,  the  organ  of  voice 
is  double  and  consists  of  an  upper  and  a  lower 
larynx  or  syrinx,-  the  latter  being  the  organ  in 
which  the  voice  or  song  is  actually  produced. 
The  upper  larynx  is  partly  bony  and  partly 
cartilaginous,  is  situated  at  the  glottis  or  open¬ 
ing  of  the  trachea  into  the  mouth  and  is  of  much 
simpler  structure  than  the  larynx  of  mammals, 
lacking  the  vocal  chords.  Except  in  the  ostrich, 
American  vultures  and  a  few  other  birds,  the 
syrinx  is  always  developed.  It  presents  great 
variety  in  size,  form  and  disposition  of  parts. 
Its  bony  elements  consist  essentially  of  modifi¬ 
cations  of  the  lower  rings  of  the  trachea  at  the 
point  of  its  bifurcation  to  form  the  bronchi 
and  may  be  tracheal  alone,  or  bronchial  alone, 
or  combine  elements  of  both  bronchi  and 
trachea.  The  structure  of  the  upper  larynx, 
apart  from  experimental  demonstration,  proves 
that  it  is  incompetent  to  produce  the  song- 
notes  ;  and  its  chief  office  must,  therefore,  be 
that  of  modifying  the  song.  The  syrinx  of  the 
bird  may  be  compared  to  <(a  reed  prefixed  to  a 
tube.®  Its  characteristic  structure  is  the  semi-lu¬ 
nar  membrane,  which  is  attached  to  the  upper 
part  of  the  bony  structure  known  as  the  trans- 
versale  or  pessulus,  which  bounds  the  lower 
end  of  the  windpipe. 

This  semi-lunar  membrane  is  in  fact  one  of 
the  vocal  chords,  but  a  pair  of  others  are  formed 
from  folds  of  the  mucous  membrane  projecting 
into  the  interior  from  the  upper  bronchial  rings 
and  bounding  the  pair  of  syringeal  glottis  later¬ 
ally.  The  great  distinction  existing  between 
the  syrinx  of  singing  and  of  non-singing  birds 
lies  in  the  mobility  of  these  parts  and  the  ar¬ 
rangement  of  the  muscles.  In  the  true  sing¬ 
ing  birds  the  latter  are  numerous,  distinct  and 
so  attached  as  to  produce  the  tensions  or  lax¬ 
ness  of  the  vocal  chords  upon  which  the  variety 
of  notes  depends. 

The  song  of  birds,  like  the  notes  of  most,  if 
not  of  all,  other  animals,  is  in  a  minor  key. 
Usually  the  range  of  song-notes  may  be  com¬ 
prised  within  a  single  octave,  but  of  course 
these  limits  may  be,  and  frequently  are,  greatly 


exceeded.  The  parrots,  with  a  great  range  of 
voice  and  possessing  great  vocal  capabilities, 
possess  an  inferior  larynx,  which  differs  from 
that  of  most  other  birds  in  being  single  in  its 
nature.  In  the  production  of  the  peculiar  shrill 
whistling  of  parrots  the  glottis  is  probably 
passive  or  silent  —  the  column  of  air  vibrating 
as  in  a  flute,  where  a  vibration  is  communicated 
by  the  air  and  traverses  the  elastic  walls  of 
the  tube.  Nearly  all  singing  birds  belong  to 
the  group  Oscines  and  stand  at  the  head  of  the 
class  in  perfection  of  general  organization. 

While  much  has  been  written  in  description 
of  the  songs  of  various  species  of  birds  and 
literature  teems  with  tributes  to  the  ability  of 
feathered  songsters  and,  although  many  songs 
have  been  reduced  to  words  and  others  written 
in  music,  the  philosophical  side  of  the  subject 
has  been  much  neglected  and  a  thoroughly  com¬ 
prehensive  work  is  still  a  desideratum.  One 
fact  stands  out  very  clearly,  namely,  that  the 
vocal  efforts  of  birds  bear  a  close  relation  to 
sexual  excitement.  With  many  birds  true  song 
is  confined  to  the  period  of  mating  and  incuba¬ 
tion  and  is  replaced  by  the  ordinary  calls  of 
alarm,  etc.,  very  soon  after  the  young  have 
hatched.  In  almost  all  it  reaches  its  highest  ex¬ 
pression  during  that  period  and  its  effect  is  then 
heightened  by  various  accompaniments  of 
gesture,  peculiar  modes  of  flight,  etc.  Among 
true  song-birds  great  vocal  powers  are  almost 
confined  to  the  males  and  are  generally  sup¬ 
posed  to  be  the  expression  of  greater  vitality 
or  to  have  resulted  through  selection  by  the 
females  for  their  partners  of  those  most  gifted. 
A  view  which  is  gaining  ground  among  zoolo¬ 
gists  is  that  the  distinctive  songs  of  birds  are 
mimetic  in  origin  and  some  consider  that  bird 
language,  like  human  language,  is  not  heredi¬ 
tary,  but  is  learned  anew  from  their  parents 
by  the  young  of  each  generation.  Given  an 
original  exclamatory  power  of  expression  this 
has  been  given  direction  and  augmented  by  the 
imitation  of  the  various  sounds  of  inanimate 
and  animate  nature,  by  which  various  species 
of  birds  were  surrounded  in  their  particular 
environment,  just  as  the  same  elemental  in¬ 
fluences  have  been  invoked  to  explain  the  origin 
of  human  language.  In  sexual  selection,  in  the 
pleasure  derived  by  a  bird  from  its  own  music 
and  in  the  needs  for  fuller  power  of  expression 
are  supposed  to  lie  the  forces  effective  in  its 
further  development. 

Besides .  general  works  on  ornithology,  in 
which  are  included  detailed  descriptions  of  the 
songs  of  particular  birds,  consult  Darwin,  (The 
Descent  of  Man5  (Vol.  II,  New  York  1871), 
and  Expression  of  the  Emotions)  (New  York 
1873)  ;  Witchell,  Evolution  of  Bird  Song) 
(New  York  1896)  ;  Rhoads,  ( American  Nat¬ 
uralist  (1899)  ;  Jones,  (Songs  of  the  War- 
blers)  (Oberlin  1900)  ;  Burroughs,  Century 
Magazine  (1898-99)  ;  (Music  of  the  Wild5 
(1910). 

SONG  TO  DAVID,  a  notable  lyrical  poem, 

in  86  stanzas  of  six  lines  each,  written  by 
Christopher  Smart  (q.v.),  apparently  in  lucid 
intervals  during  his  mild  madness  and  pub¬ 
lished  shortly  afterward  in  1763.  It  was  com¬ 
paratively  neglected  in  its  day,  but  since  its 
resuscitation  in  1819  it  has  been  highly  praised, 
and  it  caused  Browning  to  introduce  Smart 
into  his  <(Parleyings.55  The  tradition  that  it 
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was  written  in  charcoal  on  the  walls  and 
scratched  with  a  key  on  the  wainscot  of  its 
author’s  cell  can  contain  but  a  nucleus  of  truth. 
That  it  is  one  of  the  noblest  apostrophic  poems 
of  the  language,  full  of  Smart’s  piety,  to  which 
Dr.  Johnson  paid  tribute,  steeped  in  the  sub¬ 
limity  of  the  Scriptural  style  and  an  extraor¬ 
dinary  phenomenon  both  in  the  poet’s  works  and 
in  his  conventional  century  is  scarcely  to-day 
subject  for  dispute.  Some  of  the  stanzas  have 
a  swift  carrying  or  snatching  power  that  makes 
Browning’s  reference  to  Keats  and  Milton 
seem  a  bit  awry.  Smart  is  himself,  whether  or 
not  he  was  beside  himself  when  he  wrote  his 
song  to  the  <(servant  of  God’s  holiest  charge.® 
And  he  was  himself  in  a  sense  little  perceived 
by  his  critics.  There  are  poetic,  especially  lyri¬ 
cal,  elements  in  his  other  works  that  make  the 
(Song  to  David)  a  little  less  inexplicable  as 
the  production  of  <(Kit®  Smart  than  many  have 
found  it  to  be.  There  is,  for  example,  a  stanza 
in  (The  Judgment  of  Midas, >  which,  with  the 
change  of  <(Jove®  to  <(God,®  would  fit  into  the 
(Song>  in  such  a  way  that  few  readers  would 
notice  the  intrusion.  This  reminds  one  of  what 
is  practically  the  only  serious  fault  to  be  dis¬ 
covered  in  the  poem  —  one  not  surprising  when 
we  consider  Smart’s  mental  condition  —  that 
its  order  of  evolution  is  not  always  clear  afid 
that  it  might  have  been  made  longer  or  shorter 
without  obvious  loss.  A  convenient  source  for 
the  text  is  G.  W.  Cooke’s  ( Guide-Book  to  the 
.  .  .  Wo^ks  of  Robert  Browning*  (1901,  pp. 
87-98). 

William  P.  Trent. 

SONG  OF  HIAWATHA,  The.  <The 
Song  of  Hiawatha, *  which  Longfellow  pub¬ 
lished  in  1855,  is  the  most  notable  of  the  many 
responses  to  the  demand  —  very  strong  during 
the  first  half  of  the  19th  century  —  that  the 
myths  and  legends  of  the  aborigines  be  made 
into  a  truly  American  poem.  Characteristically, 
he  took  his  measure  from  a  European  epic,  the 
Finnish  ^alevala,*  but  the  substance  was  from 
actual  Indian  traditions  as  Longfellow  found 
them  in  such  writers  as  Catlin,  Heckewelder 
and  especially  Schoolcraft,  whose  (Algic  Re¬ 
searches*  (1839)  contains  an  interesting  prose 
version  of  much  of  Longfellow’s  material.  The 
scene  of  the  poem  is  the  southern  shore  of 
Lake  Superior,  among  the  Ojibways.  The  ac¬ 
tion  concerns  itself  with  the  life  of  a  famous 
legendary  prophet  called  Manabozho  by  the 
Ojibways,  and  by  the  Iroquois,  Hiawatha  (<(he 
makes  rivers®),  who  was  said  to  have  taught 
his  people  the  beneficent  arts  of  peace.  Such 
a  personage  was  of  course  more  congenial  to 
Longfellow  than  a  mere  fighter  would  have 
been.  Hiawatha,  though  strong  and  valiant, 
fights  only  against  the  dangerous  forces  of 
nature.  He  clears  the  river  channels,  finds  out 
how  to  cultivate  maize,  invents  picture-writing; 
he  is  a  gentleman  and  a  true  lover.  Longfellow 
therefore  had  good  reasons  for  selecting  the 
entler  elements  of  Indian  life  and  thought  for 
is  narrative,  and  it  is  partly  beside  the  mark 
to  say  that  ( Hiawatha*  lacks  its  proper  meas¬ 
ure  of  savagery.  Realistic  its  setting  and  per¬ 
sonages  are  not,  but  the  naive  Indian  legends, 
appealing  in  their  barest  form,  have  been  kept 
fresh  by  Longfellow’s  tender  sympathy  and 
clear  and  cheerful,  though  somewhat  facile, 
style.  Fenimore  Cooper  had  given  the  Indian 


once  for  all  his  reputation  as  a  crafty  warrior. 
Longfellow  added  primitive  goodness  and  re¬ 
ligion  to  the  perennial  attributes  of  the  In¬ 
dian  of  romance. 

Carl  Van  Doren. 

SONG  OF  MYSELF.  The  poem  in  which 
the  American  author,  Walt  Whitman,  chose  to 
give  an  account  of  himself  and  his  theory  of 
poetic  art.  The  substance  of  the  poem  forms, 
in  a  remarkable  way,  Whitman’s  apologia,  and 
to  it  everyone  must  go  who  wishes  to  formulate 
anything  like  a  correct  estimate  of  the  man 
and  of  his  literary  aims.  It  was  first  published 
in  1855,  without  a  title;  in  1856  as  (Walt  Whit¬ 
man,  an  American* ;  as  (Walt  Whitman*  in 
1860,  and  until  1881,  when  the  present  title  was 
adopted. 

In  its  final  form  —  for  like  everything  of 
the  author’s  it  was  carefully  revised  —  the 
(Song  of  Myself  *  consists  of  some  52  divisions 
of  unequal  length,  and  of  no  close  or  formal 
connection  between  parts,  the  unity  of  the  work 
resulting,  from  the  fact  that  every  part  reveals 
some  point  of  view,  some  half-realized  emo¬ 
tion,  some  reflection  or  some  vision  of  the 
writer.  One  is  tempted  to  say  of  it  by  way  of 
criticism  that  it  is  Walt  Whitmanish  through 
and  through.  It  reveals  to  some  degree  every¬ 
one  of  Whitman’s  characteristics.  The  poem 
shifts  at  irregular  intervals  and  in  surprising 
ways  from  the  cheapest  slang  to  passages  of 
rare  poetic  beauty.  <(I  celebrate  myself,®  says 
the  poet  at  the  outset;  <(I  loaf  and  invite  my 
soul ;  I  lean  and  loaf  at  my  ease,  observing  a 
spear  of  summer  grass.®  The  contemplation 
of  the  grass  awakens  Whitman’s  wonder,  and 
forthwith  he  sets  out  on  a  contemplative  jour¬ 
ney  that  takes  in  the  whole  round  of  creation, 
every  part  and  feature  of  which  he  pronounces 
good :  ((rich,  apple-blossom’d  earth,®  he  exult- 
ingly  cries,  (<Smile,  for  your  lover  comes.®  He 
tells  us  that  as  a  poet  he  is  only  a  mouthpiece; 
his  thoughts  <(are  the  thoughts  of  all  men  in  all 
ages  and  lands  —  they  are  not  original.®  ((If,® 
he  continues,  ((they  are  not  yours  as  much  as 
mime,  they  are  nothing  or  next  to  nothing.® 
In  consequence,  he  feels  that  through  him  there 
speak  ((rnany  long  dumb  voices,®  (<many  forbid¬ 
den  voices,®  ((voices  veiled,®  ((voices  indecent.® 
At  this  point  we  begin  to  realize  what  Whit¬ 
man  was  actually  trying  to  do ;  and  in  the  light 
of  this  apologia  we  come  to  understand  that  he 
is  far  more  than  the  merely  ((indecent®  poet 
that  so  many  people  would  have  us  believe 
him  to  be.  It  takes  a  great  poet  to  be  the 
mouthpiece  of  all.  Whitman  may  not  have 
been  great  enough  to  compass  the  task  fully, 
but  his  efforts  are  not  to  be  made  light  of. 
Whatever  else  we  may  do,  we  must  reckon  with 
him.  We  shall  not  reckon  with  him  aright 
until  we  have  first  got  thoroughly  at  the  heart 
of  this  (Song  of  Myself.*  To  be  sure  there  may 
be  in  it  much  that  is  self-contradictory;  we 
must  remember  that  Whitman  is  ((afoot  with 
his  vision.®  Now  and  then,  from  his  moun¬ 
tain  heights,  he  strikes  out  such  a  great  psalm 
as  that  ((Immense  have  been  the  preparations 
for  me,®  which  comes  to  his  lips  when  he 
turns  on  the  ((apex  of  the  apices  of  the  stairs® 
and  looks  past  the  phantoms  which  ®rise  after 
rise®  bow  behind  him  until  he  sees  <(afar  down 
the  huge  first  Nothing®  from  which  he  took 
his  origin. 
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There  is  just  one  thing  to  do  with  the  (Song 
of  Myself,*  and  that  is  to  read  it.  It  cannot 
be'  summarized ;  it  cannot  be  paraphrased.  It 
must  be  taken  as  it  is.  When  we  have  said 
that  it  breathes  in  every  line  <( the  wild  joys  of 
living,®  the  songs  of  a  man  who  has  looked 
upon  life  in  all  its  phases  and  has  found  it 
good,  the  spirit  of  a  man  who  has  faith  in  the 
Power  behind  the  universe,  we  have  said  all 
that  we  can.  (<I  am  not  a  bit  tamed,®  writes 
the  poet  in  conclusion;  <(I  am  untranslatable; 

I  sound  my  barbaric  yawp  over  the  roofs  of 
the  world  ...  I  stop  somewhere,  waiting 
for  you.®  Those  who  are  going  to  read  Whit¬ 
man  for  the  first  should  begin  with  this  poem. 

Waldo  H.  Dunn. 

SONG  OF  SOLOMON.  See  Canticles. 

SONG-SPARROW,  a  well-known  spar¬ 
row  ( Melospiza  fasciata),  found  in  some  one 
or  other  of  its  numerous  races  in  all  parts  of 
North  America  except  in  the  extreme  north  and 
south  on  the  eastern  side.  The  song-sparrow 
may  be  readily  recognized  by  its  thickly 
streaked  plumage,  brown  above,  ashy  below, 
with  the  brown,  black-centred  streaks  co¬ 
alescing  on  the  breast  into  a  conspicuous  spot. 
In  most  parts  of  the  East  song-sparrows  re¬ 
main  throughout  the  year,  but  there  is  never¬ 
theless  a  distinct  north  and  south  movement, 
the  winter  birds  of  any  given  locality  being 
visitors  from  the  North.  In  New  England  and 
most  parts  of  the  Middle  States  they  are  more 
plentiful  in  summer  than  in  winter.  During 
the  latter  season  they  associate  more  or  less 
with  flocks  of  fox-sparrows,  white-throated 
sparrows  and  other  species  which  frequent 
thickets  along  water-courses,  but  are  much  less 
gregarious  than  they.  Their  food  consists  of 
seeds  of  various  kinds  and  in  summer  and 
autumn  of  insects  and  berries.  They  are  chiefly 
birds  of  the  ground  and  bushes  and  are  never 
seen  in  the  high  tree-tops.  Few  birds  surpass  the 
song-sparrow  in  the  real  melody  of  their  simple 
song,  and  few  birds  require  so  little  of  sun¬ 
shine  to  start  the  joyous  outburst  even  in  mid¬ 
winter.  They  sing  in  every  month  of  the  year, 
but  most  persistently  and  sweetly  during  the 
breeding  season.  The  nest,  which  is  built  on 
the  ground  or  in  a  low  bush  or  evergreen,  is  a 
bulky  structure  of  grass,  leaves,  etc.,  lined  with 
fine  grasses  or  horse-hair,  receives  four  to  five 
greenish  white  eggs  varied  endlessly  in  the 
character  of  the  spots  and  blotches  of  browns 
and  lavender.  Usually  two  or  three  broods 
are  raised  each  season.  Other  eastern  species 
of  the  same  genus  are  the  Lincoln’s  sparrow 
( M .  lincolnii)  .  and  the  swamp-sparrow  ( M . 
georgiana) ,  while,  besides  the  numerous  varie¬ 
ties  of  the  song-sparrow  in  the  West  and  South¬ 
west,  two  distinct  species  ( M .  insignis  and  M. 
cinerea )  occur  in  Alaska. 

SONG-THRUSH,  or  MAVIS.  In  the 

United  States  the  wood  thrush  is  most  con¬ 
spicuous  for  its  song.  The  thrush  of  Great 
Britain  is  also  called  song-thrush,  while  in 
Scotland  it  is  known  as  ((mavis.®  Song- 
thrushes  are  common  throughout  the  temperate 
zone  in  Europe,  resembling  the  American  robin 
in  their  habits.  The  eggs  are  blue,  spotted 
with  brown.  The  male  is  dark  brown,  with 
golden  brown  tints  in  its  wings.  The  throat 
is  buff  and  the  underparts  yellowish  white, 
flecked  with  brown. 


SONGS  OF  INNOCENCE  AND  OF 
EXPERIENCE.  William  Blake’s  <  Songs  of 
Innocence)  and  ( Songs  of  Experience*  were 
originally  published  as  separate  volumes,  with 
both  text  and  illustrations  beautifully  en¬ 
graved  after  Blake’s  special  method  of 
relief-etching,  in  1789  and  1794  respec¬ 
tively.  They  were  republished  together  about 
1794  under  the  title  of  <Songs  of  Innocence 
and  of  Experience,  Showing  Contrary  States 
of  the  Human  Soul.*  The  contemporary  sale 
of  the  somewhat  expensive  volumes  was  very 
small. 

The  lyrics  in  the  collection  are  full  of  the 
symbolism  which  characterizes  all  of  Blake’s 
writings,  but  they  differ  from  most  of  his  works 
in  their  intellegibility  and  in  the  more  universal 
character  of  their  appeal.  The  ( Songs  of  In¬ 
nocence }  represent  the  soul  untouched  by  the 
experience  of  evil.  To  Blake  the  na'ive  and 
spontaneous  consciousness  of  childhood  was  the 
ideal  condition  of  human  nature.  Mature  ex¬ 
perience  brings  with  it  a  separation  of  the 
spirit  from  the  quickening  and  joy-giving  con¬ 
tact  with  the  divine  sources  of  its  true  being. 
In  his  mystical  philosophy  all  things  are  a  single 
essence  and  of  that  escence  the  primary  attri¬ 
bute  is  love. 

“  For  Mercy,  Pity,  Peace,  and  Love, 

Is  God  our  Father  dear; 

And  Mercy,  Pity,  Peace,  and  Love 
Is  man,  his  child  and  care.” 

Hence  life,  as  seen  in  the  ( Songs  of  Inno¬ 
cence^  is  a  continuous  manifestation  of  sym¬ 
pathy  and  love  in  a  world  of  pure  joy,  where 
envy,  hatred  and  the  consciousness  of  wrong 
have  no  place.  Throughout  this  group  the  lamb 
and  the  child  are  symbols  of  innocent  happi¬ 
ness  ;  the  shepherd,  the  nurse,  the  mother,  the 
angels  are  the  embodiments  of  all-enfolding 
love.  Directly  opposite  is  the  atmosphere  of 
the  ( Songs  of  Experienced  The  two  sets  of 
poems  are  full  of  correspondences,  but  in  each 
lyric  of  the  latter  group  the  paradise  of  inno¬ 
cence  is  represented  as  blighted  by  the  touch  of 
evil.  The  idea  is  symbolically  expressed  in 
<(The  Sick  Rose,®  where  ((the  invisible  worm,® 
which  cankers  the  bud,  is  reason,  law,  experi¬ 
ence —  the  death  of  happiness  and  instinctive 
love.  The  two  sorts  of  love,  one  spontaneous 
and  unselfish,  the  other  reasoned  and  calculat¬ 
ing,  are  contrasted  in  ((The  Cloud  and  the 
Pebble.®  The  failing  sense  of  communion  with 
the  divine  which  comes  with  the  mature  con¬ 
sciousness  is  expressed  in  the  last  stanza  of 
((The  Angel® : 

“  Soon  my  Angel  came  again; 

I  was  armed,  he  came  in  vain, 

For  the  time  of  youth  was  fled 
And  grey  hairs  were  on  my.  head.” 

In  his  emphasis  on  intuition  and  emotion  and 
in  his  exaltation  of  the  child  as  the  true  type 
of  a  pure  humanity,  Blake  falls  in  with  the 
cult  of  the  primary  instincts  of  human  nature 
by  the  followers  of  Rousseau  and  anticipates 
doctrines  familiar  in  the  poetry  of  Words¬ 
worth.  As.  a  poet  he  enjoys  a  more  nearly 
unique  position.  Sometimes  prosaically  di¬ 
dactic,  more  often  wayward  and  perverse, 
Blake  at  times  shows  himself  a  lyric  genius  of 
exceptional  originality  and  power.  The  term 
“marvelous®  best  describes  the  effect  of  such 
a  poem  as  ((The  Tiger,®  with  its  burning  im¬ 
agery  and  the  on-rushing  beat  of  its  rhythm. 
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Marvelous,  too,  is  the  poignancy  of  ((The  Sick 
Rose®  and  <(Ah !  Sunflower,  Weary  of  Time.® 
But  the  more  characteristic  note  is  one  of 
tender  simplicity,  in  such  pieces  as  the  <(Intro- 
duction®  to  ( Songs  of  Innocence *  and  <(The 
Lamb,®  lyrics  which  have  endeared  Blake  to  all 
lovers  of  the  poetry  of  childhood.  The  most 
convenient  edition  and  the  best  critical  memoir 
are  to  be  found  in  Rossetti,  W.  M.,  (The  Poeti¬ 
cal  Works  of  William  Blake1*  (Bohn  Library). 
Consult  also  Symons,  Arthur,  ( William  Blake > 
(1907),  and  the  essay  by  Yeats,  W.  B.,  in  (Ideas 
of  Good  and  Evil.1*  Bibliography  in  Cambridge 
( History  of  English  Literature)  (Vol.  XI). 

James  H.  Hanford. 

SONNECK,  Oscar  George  Theodore, 

American  musician,  librarian  and  scholar :  b. 
Jersey  City,  N.  J.,  6  Oct.  1873.  He  was  edu¬ 
cated  at  the  universities  of  Heidelberg  and 
Munich  and  at  the  Sondershausen  Conservatory, 
later  studying  piano  under  Kwast  and  instru¬ 
mentation  under  Knorr  at  Frankfort.  He  was 
for  a  time  engaged  in  research  in  Italy  but  in 
1899  returned  to  the  United  States.  He  was 
appointed  chief  of  the  division  of  music  at 
the  library  of  Congress  in  1902,  which  depart¬ 
ment  under  his  direction  has  become  one  of 
the  largest  musical  libraries  in  the  world.  His 
researches  in  the  history  of  American  music 
have  proved  highly  valuable.  From  1915  he 
also  edited  the  Musical  Quarterly.  Author  of 
Classification  of  Music  and  the  Literature  of 
Music*  (1904)  ;  ( Bibliography  of  Early  Secular 
American  Music1*  (1905)  ;  (Early  Concert  Life 
in  America *  (1907)  ;  Catalogue  of  the  Dra¬ 
matic  Music  in  the  Library  of  Congress)  (1908)  ; 
(The  Star  Spangled  Banner*  (1914)  ;  ( Early 
Opera  in  America1*  (1915);  (Suum  cuique : 
Essays  in  Music>  (1916),  etc.  He  is  also 
known  as  a  composer  of  music. 

SONNENSCHEIN,  William  Swan,  Eng¬ 
lish  publisher:  b.  London,  5  May  1855.  He 
was  educated  at  University  College,  London, 
and  began  the  study  of  medicine.  In  1878  he 
established  a  publishing  business  which  since 
1895  has  been  conducted  as  a  limited  company, 
under  the  name  of  Swan,  Sonnenschein  and 
Company,  of  which  he  is  chairman.  He  is  also 
joint  managing  director  of  George  Routledge 
and  Sons,  Limited.  He  has  published  (The 
Best  Books *  (1887;  5th  impression,  1901),  a 
classified  dictionary  of  about  50,000  of  the  best 
available  books,  and  <A  Reader’s  Guide  to  Con¬ 
temporary  Literature1*  (1901),  a  supplement  to 
the  foregoing. 

SONNET,  in  poetics:  (1)  A  short  poem, 
song  or  ballad.  (2)  Specifically,  a  short  poem 
of  prescribed  form  restricted  to  14  verses  ar¬ 
ranged  according  to  a  fixed  disposition.  The 
word  came  from  the  Italian  sonetto,  probably 
derived  from  the  Old  French  and  Provencal 
sonet,  a  diminutive  of  son,  which  was  in  turn 
obtained  from  the  Latin  sonus,  a  sound  or 
musical  air.  That  the  sonnet  originated  in  Italy 
seems  now  definitely  settled,  but  the  manner  of 
its  origin  remains  an  object  of  discussion. 
D’Ancona  ((Poesia  Popolare,*  1878)  as  the  re¬ 
sult  of  his  investigations,  believes  that  it  was 
developed  by  a  combination  of  two  popular 
stanzas,  the  strambotto,  of  eight  verses,  with  a 
riming-scheme  a  b  a  b,  etc.,  and  the  rispetto,  of 
six  verses,  with  a  scheme  c  d  c  d,  etc.  Cesareo, 
a  later  student  ((La  Poesia  Siciliana,*  1894), 
VOL.  25—17 


modifies  this  view  by  making  the  combination 
one  of  strambotti,  the  one  of  eight  verses,  the 
other  of  six.  The  beginnings  of  the  sonnet 
appear  to  date  from  the  early  13th  century.  It 
quickly  attained  popularity,  and  various  writers 
attempted  elaborations  and  other  changes.  Sep- 
tisyllabic  verses  were  inserted  to  vary  the 
hendecasyllabic  measure,  the  length  of  the  son¬ 
net  being  sometimes  thus  doubled;  or  verses 
might  be  appended,  constituting  a  coda  or 
cauda.  The  simpler  arrangement,  however, 
prevailed.  At  the  same  time,  as  to  the  riming- 
scheme,  in  the  octave,  or  portion  of  eight  verses, 
the  arrangement  ab  b  a  a  b  b  a  replaced  that  of 
a  b  a  b,  etc.,  while  in  the  sestet,  or  portion  of 
six  verses,  it  might  be  c  d  e  c  d  e,  as  well  as 
c  d  c  d,  etc.  The  sonnet  was  firmly  established 
on  this  new  basis  by  Francesco  Petrarca 
(Petrarch),  and  this  form  has  since  been  gen¬ 
erally  known  as  the  Petrarchan.  Boscan  intro¬ 
duced  the  sonnet  into  Spain;  Camoens,  into 
Portugal.  In  France,  Marot  was  the  first  great 
maker  of  sonnets,  though  it  is  maintained  that 
this  form  of  poetics  was  first  introduced  by 
Mellin  de  Saint-Gelais.  The  poets  of  the 
Pleiade  were  its  chief  exponents.  In  Germany 
they  first  appeared  in  the  16th  century,  but  re¬ 
ceived  their  greatest  impetus  during  the  Ro¬ 
mantic  period,  A.  W.  Schlegel,  Goethe,  Heyse, 
Eichendorf  and  Redwitz  being  among  the 
sonnet-makers.  Wyatt  (q.v.)  and  Surrey  (q.v.) 
introduced  the  sonnet  into  English  literature  in 
the  middle  of  the  16th  century.  In  England  a 
modification  was  employed  by  Shakespeare, 
Drayton  and  others.  This  modification  has  been 
called  the  simple  stanza  in  contradistinction  to 
the  Petrarchan,  or  compound  stanza.  The  type 
is  ab  a  b  ab  ab  a  b  ab  c  c.  The  Sheakespearean 
is  distinguished  in  another  way  from  the 
Petrarchan;  for  while  the  latter  formally  sepa¬ 
rated  the  octave  and  sestet,  the  former  could 
not  properly  be  said  to  have  such  a  division  — 
the  arrangement  being  really  three  quatrains 
succeeded  by  a  couplet  —  and  the  sense  there¬ 
fore  might  be  continuous.  In  English  the  dec¬ 
asyllabic  measure  is  the  one  generally  used, 
although  the  octosyllabic  is  found.  The  Shakes¬ 
pearean  type  has  not  been  to  any  extent  used, 
the  Petrarchan  being  regarded  as  the  orthodox 
or  standard.  Deviations,  as  in  the  case  of  S.  T. 
Coleridge,  (q.v.)  are  called  irregular  sonnets  or 
quatorzains ;  or,  in  Charles  Lamb’s  whimsical 
coinage  ((fourteeners.®  Critics  point  out  what 
is  called  the  Miltonic  structure  in  the  Petrarchan 
sonnet,  Milton  blending  octave  and  sestet  so 
that  there  is  no  pause  in  rhythm  or  thought. 
This  modification  has  by  Sharp  (( Sonnets  of 
this  Century,1*  1886)  and  others  been  dis¬ 
tinguished  as  a  separate  type.  The  sonnet 
should  be  the  vehicle  of  expression  of  one 
thought  or  idea,  and  the  compactness  and  unity 
of  the  verse-form  of  course  favor  this.  Hence 
the  sonnet  has  been  much  used  for  what  Watts- 
Dunton  has  styled  <(poetized  didactics.®  The 
difficulties  offered  by  the  sonnet  are  consider¬ 
able.  The  sense  of  mere  ingenuity,  except  in 
the  case  of  such  facetiae  as  Milton’s  (On  the 
Detraction  Which  Followed  Upon  My  Writing 
Certain  Treatises1*  (XI),  is  necessarily  to  be 
avoided.  Even  a  partial  list  of  sonnet-writers 
in  English  would  require  much  space.  A  col¬ 
lection  of  British  examples,  from  the  Earl  of 
Surrey  to  Alexander  Smith,  was  made  by  J. 
Dennis  (1873).  American  literature  has  in  the 
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sonnets  of  Longfellow  (q.v.),  notably  the  series 
on  the  ( Divine  Comedy,*  many  of  the  finest 
specimens  in  the  language. 

Bibliography. — Besides  the  above-mentioned 
works  De  Veyriere,  (Monographie  du  Sonnet> 
(1869-70)  ;  Tomlinson,  (The  Sonnet*  (1874)  ; 
Welti,  (Geschichte  des  Sonettes  in  der  deutschen 
Dichtung)  (1884)  ;  Gummere,  ( Handbook  of 
Poetics)  (1885)  ;  Main,  (A  Treasury  of  English 
Sonnets>  (1880)  ;  Corson,  (A  Primer  of  Eng¬ 
lish  Verse)  (1892)  ;  Noble,  (The  Sonnet  in 
England)  (1896)  ;  Vaganay,  (Le  Sonnet  en 
Italie  et  en  France  au  XVIeme  Siecle*  (1902)  ; 
Herrick,  <A  Century  of  Sonnets*  (1902)  ;  Sharp, 
W.,  ( Sonnets  of  this  Century  with  a  Critical 
Introduction*  (1887). 

SONNETS  FROM  THE  PORTU¬ 
GUESE.  ( Sonnets  from  the  Portuguese*  is 
the  title  of  a  sequence  of  44  sonnets  on  the 
Italian  model,  written  by  Elizabeth  Barrett 
Browning  —  Elizabeth  Barrett,  as  she  then  was 
known  —  to  her  fellow-poet  and  future  hus¬ 
band,  Robert  Browning.  Aside  from  their 
nobility  of  thought  and  diction,  they  are  note¬ 
worthy  for  their  bearing  upon  a  great  love 
story  that  is  unique  in  literary  history. 

Because  she  falsely  believed  herself  a  hope¬ 
less  invalid,  and  because  of  the  certainty  of 
parental  objection,  Miss  Barrett  had  rejected 
Browning’s  offers  of  marriage  until  his  ardor 
overcame  her  protests.  The  sonnets,  written 
by  her  during  their  secret  betrothal,  reveal  her 
doubts,  her  feeling  of  unworthiness,  her  gradual 
yielding,  her  exaltation  in  a  great  and  wonder¬ 
ful  love.  It  was  several  months  after  their 
romantic  marriage  that  she  placed  the  manu¬ 
script  in  her  husband’s  hands.  Browning,  who 
declared,  <(I  dared  not  reserve  to  myself  the 
finest  sonnets  written  in  any  language  since 
Shakespeare’s,**  with  difficulty  persuaded  her  to 
give  them  to  the  world.  The  name,  ( Sonnets 
From  the  Portuguese,*  invented  by  him  to  veil 
the  true  origin,  was  adopted  partly  because  it 
suggested  the  love  of  Catarina  and  the  Portu¬ 
guese  poet,  Camoens,  and  partly  because  (<my 
little  Portuguese**  was  a  pet  name  that  Brown¬ 
ing  gave  his  wife.  While  others  have  not  gone 
so  far  in  their  praise  as  Browning  in  his  pardon¬ 
able  enthusiasm,  the  high  rank  of  the  sonnets 
is  beyond  question;  and  Saintsbury  has,  in  fact, 
said  of  the  fourteenth  of  the  sequence,  that  it 
((does  not  fall  far  short  of  Shakespeare’s.** 

Arthur  Guiterman. 

SONNETS  FROM  VENICE.  The  com¬ 
mon  consent  of  critics  and  general  readers 
ranks  Platen’s .  <Sonnette  aus  Venedig*  (1825) 
as  the  most  perfect  of  their  kind  in  German 
literature  not  alone  for  their  faultless  construc¬ 
tion  and  musical  cadence  but  also  for  their 
marvelous  reproduction  of  all  the  moods  in¬ 
spired  by  the  magic  beauty  of  Venice  with  its 
ever-present  historical  monuments  and  by  a 
melancholy  sympathy  for  its  fallen  greatness. 

To  the  original  12  sonnets  Platen  added  five 
variants,  a  small  number  to  be  chosen  from 
the  voluminous  writings  of  the  most  aristocratic 
and  faultless  master  of  German  verse  as  his 
contribution  to  world  literature.  For  Platen 
the  City  of  Lagoons  had  a  miraculous,  mysteri¬ 
ous,  awesome  beauty  in  its  ((labyrinth  of  bridges 
and  canals**  from  which  he  took  a  regretful  leave 
after  two  months  of  delight,  with  feelings  akin  to 
those  of  banished  Ovid  longing  for  Rome.  The 


((Neptunian  city  where  divine  honor  is  paid  to 
winged  lions  by  a  glad-hearted  people  of  charm¬ 
ing  idlers,  everywhere  the  monument  of  fallen 
greatness,  whose  horses,  captured  in  the  sack 
of  Constantinople,  were  humbled  by  the  Corsi¬ 
can’s  bridle,**  revealed  to  Platen  a  wealth  of 
power  and  gentleness  even  in  its  cold  unyielding 
marble  where  ((art  grew  from  the  sea  like  a 
gorgeous  tulip.**  Von  Klenze  claims  Platen  as 
the  ((first  visitor  to  be  keenly  alive  to  the  charm 
of  her  Giovanni  Bellini ;  to  show  sympathetic 
comprehension  of  the  church  of  SS.  Giovanni  e 
Paolo  and  its  treasures.**  But  Platen’s  <(first 
love  in  Venice,**  Bellini,  gradually  found  a 
victorious  rival  in  Titian,  whose  ( Ascension  of 
Mary,*  ( Peter  the  Martyr,*  .and  especially 
(John  the  Baptist,*  incorporated  for  him  the 
spirit  of  Venice. 

Carl  E.  Eggert. 

SONNINO,  son'ne-no',  Baron  Sidney 
Constantino,  Italian  statesman:  b.  Pisa,  11 
March  1847 ;  d.  Rome,  23  Nov.  1922.  His  father 
was  a  wealthy  Tuscan  of  Jewish  descent  and  his 
mother,  nee  Georgina  Terry,  was  English.  He 
studied  law  at  the  University  of  Pisa  and  took 
his  degree  in  1865.  His  legal  career  was  short, 
for  he  returned  his  first  brief  on  the  ground 
that  the  client  was  entirely  in  the  wrong.  From 
1867  to  1871  he  served  in  the  diplomatic  corps 
at  the  Italian  legations  in  Berlin,  Vienna,  Paris 
and  Madrid.  Returning  to  private  life  at  the 
close  of  the  Franco-German  War,  his  financial 
independence  enabled  him  to  devote  himself  to 
economic  and  scientific  studies.  In  the  early  70’s 
he  began  an  exhaustive  inquiry  into  the  economic 
conditions  of  Sicily  in  co-operation  with  Baron 
Franchetti.  The  result  of  their  labor  was  pub¬ 
lished  in  two  volumes  in  1877  under  the  title  of 
(The  Peasants  of  Sicily,*  a  work  which  attracted 
considerable  attention.  Extending  his  investiga¬ 
tions  to  the  southern  provinces  of  the  peninsula, 
Baron  Sonnino,  still  a  private  citizen,  probed 
the  serious  conditions  of  woman  and  child 
labor,  emigration  and  industrial  backwardness. 
Many  valuable  reforms  were  inaugurated  at  his 
instigation.  Turning  to  journalism,  he  founded 
the  weekly  La  Rassegna  Settimanale  in  1878, 
editing  it  for  several  years.  In  1882  he  con¬ 
verted  the  review  into  a  daily  paper,  La 
Rassegna,  which  flourished  for  many  years.  He 
also  founded  the  important  Giornale  d’ltalia,  of 
which  he  was  believed  to  be  owner  till  his 
death.  Elected  a  deputy  to  Parliament  in 
1880,  he  was  soon  recognized  as  an  authority 
on  finance,  agriculture  and  foreign  affairs.  In 
view  of  what  occurred  over  30  years  later,  it 
is  interesting  to  recall  that  in  1883  Baron 
Sonnino  complained  of  the  subordinate  posi¬ 
tion  of  Italy  in  the  Triple  Alliance,  and  advo¬ 
cated  a  better  understanding  with  Great  Britain. 
He  even  hinted  that  Germany  and  Austria  were 
playing  a  double  game.  His  precise  criticisms 
of  the  then  prevailing  chaos  in  national  finance 
led  to  his  appointment  as  Under  Secretary  for 
the  Treasury  in  the  second  Crispi  administra¬ 
tion.  In  1896  he  became  Finance  Minister,  in 
which  capacity  he  laid  the  foundations  of 
Italy’s  economic  prosperity.  He  abolished  cor¬ 
ruption  and  secret  subsidies,  purified  the  ad¬ 
ministration  and  became  leader  of  the  consti¬ 
tutional  party.  He  was  twice  Premier,  in  1906 
and  1909,  for  only  a  short  time  on  each 
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occasion.  Seeking  neither  popularity  nor  self- 
advertisement,  he  was  unable  to  withstand  the 
political  machinations  of  Giolitti.  On  the  resig¬ 
nation  of  the  latter  in  March  1914  Signor 
Salandra  became  Premier,  and  when  San 
Giuliano,  the  foreign  Minister,  died  in  October 
of  that  year,  Baron  Sonnino  was  called  to  the 
Foreign  Office.  The  story  of  his  remarkable 
diplomatic  duel  with  Count  Berchtold,  Baron 
Burian  and  Prince  Biilow  between  December 
1914  and  May  1915  is  related  under  Italy  and 
the  War  (q.v.).  With  undeviating  tenacity  of 
purpose  Sonnino  resisted  the  promises,  threats 
and  blandishments  of  the  central  powers;  he 
broke  up  the  Triple  Alliance,  restored  Italy’s 
liberty  of  action  and  ranged  her  on  the  side  of 
the  Allies  at  one  of  the  most  critical  moments 
of  history. 

SONOMETER.  See  Monochord. 

SONORA,  so-nd'ra,  Mexico ;  except  Chi¬ 
huahua,  the  largest  state  of  that  republic; 
bounded  on  the  north  by  Arizona  and  New 
Mexico  (United  States),  on  the  east  by  Chi¬ 
huahua,  on  the  southeast  by  Sinaloa,  on  the 
southwest  and  west  by  the  Gulf  of  California, 
and  on  the  northwest  by  the  territory  of  Lower 
California,  Area,  76,900  square  miles.  The 
mountains  of  the  eastern  part  of  the  state  are 
the  Sierra  Madre  and  a  number  of  secondary 
chains.  Principal  rivers  are  the  Altar  (also 
called  Asuncion  or  San  Ignacio),  Yaqui,  Mayo, 
Sonora  and  Matope.  The  chief  port  is  Guay- 
mas.  In  the  mountains  the  climate  is  cool  and 
occasionally  cold;  the  flat  western  districts  and 
the  low,  arid  coast  are  hot,  the  thermometer 
sometimes  recording  119°  F.  at  Guaymas.  In 
(Mexico:  a  Geographical  Sketch1*  (Bureau 
American  Republics,  1900),  ((rain  falling  from  a 
cloudless  and  serene  sky,®  is  mentioned  as  a 
^peculiarity®  of  the  Sonora  coast.  The  produc¬ 
tion  of  minerals  in  this  state  is  especially  note¬ 
worthy,  there  being  extensive  annual  exports  of 
silver,  lead,  gold,  copper,  coal,  antimony,  iron, 
cinnabar  and  graphite.  The  soil  is  fertile,  but 
in  many  sections  requires,  and  at  present  lacks, 
irrigation.  The  chief  products  are  cereals, 
tobacco,  cotton,  sugarcane  and  fruits.  Imports 
are  machinery  and  agricultural  and  mining  im¬ 
plements,  material  for  clothing  (cotton,  linen, 
wool  and  silk),  wines  and  liquors,  hardware 
and  arms  and  ammunition.  Some  of  the  pearls 
found  in  the  Gulf  of  California  are  sent  to 
European  markets;  otherwise  all  the  foreign 
trade  is  with  the  adjacent  States  and  Terri¬ 
tories  of  the  American  Union.  The  only  rail¬ 
way  in  the  state  runs  from  Guaymas  to  Nogales. 
The  latter,  being  on  the  boundary-line  between 
Sonora  and  the  United  States,  is  divided  by  a 
street  into  the  two  towns  of  Nogales,  Mexico, 
and  Nogales,  Ariz.  The  capital  of  the  state 
is  Hermosillo  (pop.  14,574),  chief  town  of  the 
rich  mining  district  also  called  Hermosillo. 
Here  are  located  the  government  palace,  mint, 
cathedral  and  library.  Pope  Pius  VI  in  1779— 
81  created  a  bishopric  including  Sonora,  Sinaloa 
and  the  two  Calif ornias.  In  1842  Gandara,  an 
ambitious  provincial  leader,  made  Sonora  the 
theatre  of  a  civil  war.  During  the  war  with 
France  (1862-67),  interesting  campaigns  were 
conducted  in  the  state.  Hermosillo,  captured  4 
May  1866  by  the  republicans,  was  retaken  by 
the  imperialists;  but  the  French  forces  were 
withdrawn  from  Guaymas  in  September  of  the 
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same  year.  Less  than  a  decade  afterward  oc¬ 
curred  the  Yaqui  War  (1885-86).  Total  popu¬ 
lation  of  the  state,  275,107. 

SONS  OF  THE  AMERICAN  REVO¬ 
LUTION,  a  patriotic  American  society,  organ¬ 
ized  in  New  York  in  April  1889.  Its  objects  are 
to  perpetuate  the  memory  and  spirit  of  the  men 
who  achieved  American  independence  by  the 
encouragement  of  historical  research  in  relation 
to  the  Revolution ;  the  preservation  of  docu¬ 
ments,  records  and  relics,  and  to  foster  true 
American  patriotism.  There  are  branches  of 
the  society  in  various  States.  The  total  mem¬ 
bership  of  the  society  is  about  12,500. 

SONS  OF  LIBERTY,  an  American  patri¬ 
otic  association  of  the  colonists  called  into  ex¬ 
istence  by  Lord  Grenville’s  Stamp  Act.  They 
combined  to  throw  off  the  allegiance  to  Great 
Britain  and  make  America  independent.  The 
association  began  in  New  York  and  Connecti¬ 
cut.  The  Sons  of  Liberty  joined  the  Society  of 
Tammany  early  in  the  19th  century.  See  Tam¬ 
many  Society. 

SONS  OF  THE  REVOLUTION,  an 

American  patriotic  society  organized  in  New 
York  in  1875  by  John  Austin  Stevens  and 
others.  The  practical  work  designed  for  the 
society  includes  the  collection  and  preservation 
of  manuscripts,  records  and  other  documents 
relating  to  the  War  of  the  Revolution.  There 
are  branch  societies  in  various  States,  includ¬ 
ing  California.  The  membership  in  1910  was 
7,560. 

SONS  OF  TEMPERANCE.  See  Tem¬ 
perance,  Sons  of. 

SONS  OF  VETERANS,  an  American  pa¬ 
triotic  organization,  founded  in  1879.  Those 
eligible  to  membership  are  all  male  descend¬ 
ants,  not  less  than  18  years  old,  of  all  soldiers, 
sailors  or  marines  who  served  with  the  Union 
forces  in  the  Civil  War.  The  insignia  con¬ 
sists  of  a  bronze  bar  bearing  the  words  <Filii 
Veteranorum,*  from  which  hangs  a  red,  white 
and  blue  ribbon  to  which  is  attached  a  medal¬ 
lion  with  the  monogram  S.  V.  The  background 
is  a  wreath  over  crossed  cannons.  The  mono¬ 
gram  is  surmounted  by  a  spread  eagle.  Mem¬ 
bership  about  60,000.  The  Daughters  of 
Veterans  is  a  similar  organization. 

SONTAG,  Henrietta,  German  opera  singer: 
b.  Coblenz,  Prussia,  13  May  1805 ;  d.  Mexico, 
17  June  1854.  She  was  a  favorite  of  the  Ger¬ 
man  operatic  stage  in  her  girlhood  and  later  one 
of  the  most  celebrated  singers  of  Europe.  In 
1830  she  was  married  to  an  Italian  nobleman 
and  withdrew  from  public  life  and  to  com¬ 
parative  retirement  from  the  stage.  In  1852 
her  husband’s  fortunes  having  been  greatly 
altered  by  political  changes,  she  made  a  tour 
through  the  United  States  and  won  fresh 
laurels  by  her  voice  and  dramatic  talent,  but 
succumbed  to  an  attack  of  cholera  while  sing¬ 
ing  in  Mexico.  Consult  Berger,  (Beruhmte 
Frauen>  (Berlin  1904). 

SOORD,  Alfred  Usher,  English  painter:  b. 
1867;  d.  Bushey,  England,  9  Aug.  1915.  His 
reputation  rests  mainly  on  his  famous  picture 
(The  Lost  Sheep, }  of  which  over  300,000  re¬ 
productions  have  been  sold  in  the  United  States 
and  the  British  Isles.  He  exhibited  frequently 
at  the  Royal  Academy  and  the  Paris  Salon. 
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Among  his  sacred  subjects  were  a  ( Crucifixion ) 
and  (The  Supper  at  EmmausP 

SOOTY  TERN.  See  Egg-bird. 

SOPHIA,  empress  of  Constantinople,  niece 
of  Theodora  and  wife  of  Justinus  II.  She  was 
a  beautiful,  clever  and  ambitious  woman,  and 
after  the  accession  of  Justinian  II  to  the  throne 
in  565  was  the  real  ruler  of  the  country.  Her 
husband’s  successor,  Tiberius  II,  was  chosen  by 
her  advice,  and  after  the  death  of  Justinus  in 
578  she  planned  to  become  the  wife  of  Tiberius. 
Finding  her  designs  frustrated  she  conspired 
against  him,  but  her  plot  being  discovered,  she 
was  deprived  of  power  and  compelled  to  live 
the  remainder  of  her  life  in  privacy. 

SOPHIA  DOROTHEA,  wife  of  George  I, 
king  of  England  and  elector  of  Hanover :  b. 
15  Sept.  1666;  d.  Ahlden,  Hanover,  23  Nov. 
1726.  She  was  the  only  child  of  George  Wil¬ 
liam,  Duke  of  Brunswick-Liine-Celle,  and  in 
1682  was  married  to  her  cousin,  George  Louis, 
then  crown  prince  of  Hanover.  She  had  two 
children,  George  II  of  England,  and  Sophia 
Dorothea,  wife  of  Frederick  William  of  Prus¬ 
sia  and  mother  of  Frederick  the  Great.  Her 
life  at  the  court  of  Hanover  was  made  ex¬ 
ceedingly  wretched  by  the  relatives  of  her  hus¬ 
band,  who  himself  eventually  was  turned  against 
her.  She  was  accussed  of  indiscreet  relations 
with  Count  Philip  Christoph  von  Konigsmark, 
and  the  charges  were  substantiated  by  letters 
later  proved  forgeries.  The  count  was  assas¬ 
sinated  in  connection  with  the  affair,  and  Sophia 
Dorothea  was  divorced  in  1694.  She  lived  the 
remainder  of  her  life  a  prisoner  at  Ahlden, 
for  which  reason  she  has  sometimes  been  called 
the  ^Princess  of  Ahlden.®  Consult  Williams, 
W.  H.,  (The  Love  of  an  Uncrowned  Queen1* 
(1900);  Greenwood,  A.  D.,  (Lives  of  the 
Hanoverian  Queens  of  England)  (1909). 

SOPHIOLOGY,  so'fi-ol'd'ji,  the  scientific 
study  of  the  origin  and  development  of  the 
philosophies  of  the  various  races  of  man.  The 
science  constitutes  the  natural  history  of 
science  and  philosophy  from  their  earliest 
beginnings  in  the  observations  of  primitive 
tribes,  and  traces  their  development  into  the 
achievements  of  civilized  nations. 

SOPHISTS,  the  designation  applied  to  cer¬ 
tain  schools  of  philosophers  in  Greece,  which 
occupied  the  transition  period  between  the  older 
and  ruder  cosmical  philosophies,  and  the  more 
refined  subsequent  systems,  which  beginning 
with  Socrates,  Plato  and  Aristotle,  were 
founded  primarily  on  the  study  of  the  human 
mind  as  the  perceiving,  thinking,  reasoning  and 
knowing  subject.  In  the  older  systems  the  direct 
relation  of  mind  to  the  objective  universe  did 
not  receive  prominent  attention.  The  hypothesis 
of  a  unity  in  the  external  variety  was  assumed 
without  dispute,  and  a  theistic  or  materialistic 
interpretation  of  this  unity  formulated  accord¬ 
ing  to  the  tendency  of  the  school.  In  this  man¬ 
ner  arose  a  succession  of  systems  which  were 
agreed  in  being  artificial  cosmogonies,  unrelated 
if  not  hostile  to  the  current  traditions  of  reli¬ 
gion,  and  however  superior  to  these  current 
notions  as  the  efforts  of  great  minds  to  com¬ 
prehend  the  relations  of  things,  they  were  still 
unable  to  stand  the  inevitable  criticism  of  com¬ 
parison  with  fact.  Of  this  comparison  and 
criticism  the  sophists  were  the  exponents,  and 


its  force  fell  both  on  philosophy  and  religion. 
But  none  of  the  sophists  were  really  great 
men,  at  least  in  comparison  with  those  who 
succeeded  them,  and  they  appeared  in  an  age  of 
political  decline  and  social  corruption. 

The  direct  services  of  the  sophists  to  phi¬ 
losophy  appear  to  have  been  small  and  negative. 
It  is  too  much  to  attribute  to  them  as  a  merit 
the  introduction  of  subjective  philosophy. 
This,  as  its  simultaneous  appearance  in  different 
schools  proves,  was  no  more  than  a  necessity 
of  the  period  to  which  they  belonged.  What 
chiefly  marks  the  sophists  was  their  incapacity 
to  generalize  the  subjective  element,  in  conse¬ 
quence  of  which  they  were  not  philosophers 
properly  so  called,  but  only  the  critics  of  a 
dying  philosophy.  But  the  sophists  rendered  to 
Science  and  literature,  and  even  indirectly  to 
philosophy,  much  greater  services  than  as  phi¬ 
losophers  they  were  able  to  render  to  philoso¬ 
phy.  They  have  been  not  inaptly  compared  to 
the  French  encyclopaedists.  They  belonged  to 
all  the  liberal  professions;  they  taught  all  the 
usual  branches  of  knowledge.  Some  of  them 
were  distinguished  as  rhetoricians  and  gram¬ 
marians,  others  as  men  of  science.  They  fre¬ 
quently  made  a  profession  of  universal  knowl¬ 
edge,  and  though  from  their  overweening  esti¬ 
mate  of  the  newly  found  subjective  element  of 
knowledge  they  carried  this  pretension  so  far 
as  to  profess  to  speak  of  subjects  of  which 
they  knew  nothing,  all  their  pretensions  were 
not  equally  frivolous.  Rhetoric,  to  which  they 
naturally  gave  undue  importance,  was  systemat¬ 
ically  studied  by  them,  and  they  supplied  some 
of  the  earliest  models  of  good  Greek  prose. 
They  are  accused,  however,  particularly  the 
later  sophists,  of  being  not  only  superficial  in 
their  attainments,  but  mercenary,  vain-glorious 
and  self-seeking  in  their  aims. 

Protagoras  of  Abdera,  the  earliest  and  one  of 
the  most  important  of  the  sophists,  was  con¬ 
temporary  with  Socrates,  but  considerably  older ; 
he  applied  the  Heraclitan  doctrine  of  the  uni¬ 
versal  flux  of  all  things  to  the  mind,  maintained 
the  uncertainty  of  the  existence  of  the  gods  and 
the  relativity  of  all  truth.  Man,  he  said,  is  the 
measure  of  all  things.  That  is  true  for  the 
individual  which  for  the  time  being  he  per¬ 
ceives  or  feels.  Sense  and  the  gratification  of 
sense  are  the  only  relations  which  subsist  be¬ 
tween  man  and  the  external  world.  All  opinions 
are  equally  true,  and  contradictories  may  be 
affirmed  with  equal  authority.  Protagoras  is 
said  to  have  been  the  first  who  taught  for  pay, 
and  though  he  left  his  pupils  to  fix  his  re¬ 
muneration  according  to  the  amount  of  benefit 
they  had  received,  he  is  said  to  have  become 
wealthy.  Gorgias  of  Leontini  came  to  Athens 
in  427  b.c.  as  an  ambassador  from  his  native 
city.  He  affected  great  pomp,  and  studied  to 
excel  in  the  splendor  of  his  rhetoric.  Founding 
upon  Zeno,  he  took  a  bolder  stand  in  scepticism 
(q.v.)  than  Protagoras.  His  book-  was  called 
(Of  the  Non-Existent  or  of  Nature*;  and  his 
three  cardinal  propositions  were  that  nothing 
exists,  that  if  anything  exists  it  cannot  be 
known,  that  if  it  could  be  known  it  could 
not  be  communicated.  Gorgias  reaches  these 
conclusions  by  a  logical  quibble,  in  which  he 
plays  off  Heraclitus  against  the  Eleatic  school. 
The  scepticism  of  Gorgias,  however,  like  that 
of  other  sophists,  as  it  was  founded  on  a 
superficial  logic,  was  neither  very  profound  nor 
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very  consistently  developed.  His  successors 
applied  it  chiefly  in  a  moral  direction,  which 
made  Plato  call  the  art  of  rhetoric  as  taught 
by  Gorgias  a  corruption  of  justice.  Hippias  of 
Elis  represented  the  law  as  a  tyrant  in  com¬ 
pelling  men  to  act  contrary  to  nature. 
Thrasymachus  made  the  gratification  of  desire 
the  natural  right  of  the  stronger  and  might  the 
law  of  nature.  Critias,  one  of  the  30  tyrants, 
ascribed  faith  in  the  gods  to  the  invention  of 
politicians.  Prodicus  of  Ceos  taught  a  moral¬ 
ity  more  in  accordance  with  ordinary  con¬ 
ceptions  of  right.  Some  of  his  moral  dis¬ 
courses  are  preserved  and  are  still  admired  for 
the  feeling  they  display.  His  teaching  was_  rec¬ 
ommended  by  Socrates,  and  he  has  sometimes 
been  called  his  predecessor.  Prodicus  is  said 
to  have  been  exorbitant  in  his  charges  for  in¬ 
struction.  He  taught  rhetoric  to  Euripides. 
Consult  Grote,  G.,  ^History  of  Greece)  (new 
ed.,  New  York  1899)  ;  Schanz,  M.,  (Die 
Sophisten)  (Gottingen  1867)  ;  and  the  various 
histories  of  ancient  philosophy. 

SOPHOCLES,  sof'6-klez  (496-406  b.c.), 
was  born  in  the  deme  of  Colonus  near  Athens. 
His  father,  Sophillus,  was  a  man  of  middle 
rank  and  owner  of  many  slaves.  Hence  he 
had  the  means  to  give  his  son  a  good  educa¬ 
tion.  Naturally,  then,  Sophocles  was  early  in¬ 
troduced  to  Homer,  who  has  left  his  impress 
on  all  the  poet  wrote.  Music  was  not  neglected. 
In  this  branch  the  young  Sophocles  was  trained 
by  the  famous  musician,  Lamprus.  He  also 
frequented  the  palaestra  and  won  prizes  in 
gymnastic  and  athletic  contests.  His  beauty 
and  natural  grace  were  exceptional.  At  the 
age  of  15  he  was  chosen  to  lead  the  chorus 
that  sang  the  paean  of  victory  of  Athenian  arms 
over  Oriental  despotism.  Of  the  poet’s  relation 
to  the  great  philosophers  we  know  nothing; 
but  we  may  be  reasonably  sure,  from  the  internal 
evidence  of  his  works,  that  his  mind  was  not 
eager  to  pry  into  the  unknown.  With.  Voltaire 
he  might  have  said  ((Adorons  Dieu  sans 
vouloir  percer  ses  mysteres.® 

Sophocles  was  born  when  Athens  was  be¬ 
ginning  to  rise  toward  the  zenith  of  her  glory 
and  he  died  in  his  90th  year,  just  before  her 
brilliant  sun  had  set.  He  lived  to  witness  the 
passing  success  of  Athenian  arms  at  Arginusse, 
but  died  before  her  star  was  obscured  by  the 
cloud  of  .TEgospotami.  It  was  the  century  of 
Cimon  and  Pericles,  of  Phidias  and  Ictinus. 
Greece  was  the  centre  of  the  world,  Athens 
the  hearthstone  of  Hellas,  the  home  of  art, 
literature,  science.  But  amid  all  this  unrest, 
opportunity  and  glory,  Sophocles  lived  a  life 
of  imperturbable  placidity.  Calm  and  self- 
possessed,  he  dedicated  his  life  to  his  art.  As 
Browning  has  well  said,  his  even-balanced  soul 
business  could  not  make  dull  nor  passion  wild. 
Only  one  cloud  cast  a  momentary  shadow  over 
his  long  and  .serene  life;  his  son  Iophon 
arraigned  him  before  his  deme  as  incapable  of 
managing  property.  The  old  man  refuted  the 
charge  by  reciting  the  ode  he  had  just  com-* 
posed  on  his  native  Colonus.  For  public  affairs 
the  poet  showed  no  great  aptitude.  Pericles 
did  not  have  a  very  high  opinion  of  his 
strategic  abilities,  and  the  great  statesman  had 
an  excellent  opportunity  of  judging,  for 
Sophocles  was  elected  to  serve  with  him  as  a 
general  to  conduct  the  Samian  War,  The  ap¬ 


pointment,  we  are  told,  was  due  to  the  suc¬ 
cess  of  his  (Antigone.)  Later  he  became  a 
colleague  of  Nicias.  He  was  also  a  minor  priest, 
and  one  of  the  treasurers  that  managed  the 
tribute  paid  to  Athens  by  her  allies.  The  poet 
met  Herodotus  and  composed  an  ode  in  honor 
of  the  historian.  Sophocles  was  probably  also 
acquainted  with  a  great  many  other  dis¬ 
tinguished  men.  There  is  a  wealth  of  ideas, 
a  sprightly  grace  and  a  delicacy  of  views  in 
his  works  that  could  not  have  developed  in 
any  other  atmosphere.  After  the  Sicilian  re¬ 
verse  he  was  elected  a  member  of  the  college 
of  six  magistrates  created  to  propose  measures 
of  safety.  In  411  he  was  appointed  on  a  com¬ 
mittee  of  30  to  modify  the  constitution ;  but  he 
was  conservative  in  politics  and  withdrew  from 
all  participation  in  their  work  when  they  pro¬ 
posed  to  rule  without  consulting  the  general 
assembly. 

With  his  first  tetralogy  Sophocles  competed 
with  yEschylus  for  the  tragic  prize  and  won 
(468),  although  he  was  only  28  years  of  age. 
We  are  told  that  when  the  archon  was  hesitat¬ 
ing  to  draw  lots,  Cimon,  who  had  just  returned 
from  his  conquest  of  Scyrus,  entered  the 
theatre  and  proceeded  to  pour  out  a  libation  to 
Dionysus,  whereupon  he  and  his  fellow-gen¬ 
erals  were  detained  to  act  as  judges.  Hence¬ 
forth  Sophocles  was  master  of  the  stage.  He 
produced  on  an  average  one  tetralogy  every 
two  years.  No  other  tragic  poet  ever  secured 
a  greater  number  of  prizes.  Sometimes,  in  the 
earlier  days,  he  took  the  leading  part  himself. 
He  not  only  played  acceptably  the  title  role  of 
Nausicaa,  but  he  also  distinguished  himself  by 
his  grace  in  dancing.  .Eschylus  died  in  distant 
Sicily;  Euripides  mid  the  wilds  of  Macedonia; 
but  Sophocles,  though  invited  by  foreign 
potentates  to  their  splendid  courts,  lived  and 
died  in  the  city  of  his  birth.  Sophocles-’  man¬ 
ners  were  affable  and  pleasing.  His  conversa¬ 
tion  was  full  of  that  Socratic  irony  which  we 
find  so  charming  in  the  dialogues  of  Plato. 
Endowed  with  a  serene  composure  of  manner 
and  gifted  with  gentleness,  beauty  and  intellect, 
small  wonder  that  his  contemporaries  believed 
that  the  poet  was  beloved  by  the  gods.  After 
death  the  Athenians  worshipped  him  as  a  hero. 
To  the.  whole  Greek  world  he  was  known  as 
the  Attic  Bee.  But  in  the  natural  sweetness  of 
his  temper  there  was  something  bitter  —  a  tang 
which  produced  the  flavor.  It  was  his  charm 
and  grace  that  commended  Sophocles  especially 
to  the  Greeks.  He  was  a  more  perfect  artist 
than  yEschylus  and  Euripides.  The  Periclean 
Age  showed  a  decided  preference  for  him  over 
the  other  two.  In  the  eyes  of  the  Athenians, 
Sophocles  was  next  to  Homer,  unsurpassed  in 
wit,  sweetness,  discourse,  art. 

Sophocles  found  the  art-form  already 
developed.  But  he  tempered  the  tone  of 
tragedy,  the  material  of  which  he  narrowed  to 
the  compass  of  a  single  play:  there  is  no  nexus 
between  the  parts  of  his  trilogies.  In  Sophocles, 
too,  the  characterization  becomes  sharper,  and 
the  dialogue  moves  more  briskly,  the  action  be¬ 
comes  more  complicated,  the  meshes  of  intrigue 
finer.  There  is  also  a  marked  difference  between 
Sophocles  and  Eschylus  in  the  space  devoted  to 
the  chorus.  The  lyric  simply  reflects,  no  longer 
bears  the  piece,  though  it  is  still  an  integral  part 
of  the  action.  But  the  plot  is  developed  with 
consummate  skill  and  with  the  most  exact 
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thoughtfulness.  The  plot  of  (CEdipus  Rex)  is 
so  subtly  articulated  that  each  episode,  each 
period,  each  verse,  becomes  an  indispensable 
part  of  the  whole.  Not  even  Edgar  Allan  Poe 
strove  more  earnestly  for  totality  of  effect.  It 
is  this  articulation  that  makes  conspicuous  the 
*irony*  that  runs  through  Sophocles.  But  it 
is  particularly  in  the  portrayal  of  character 
that  Sophocles  is  in  advance  of  2Eschylus.  The 
latter  evokes  fear,  Euripides  pity,  Sophocles 
both  —  and  in  due  proportion.  The  plot  assists 
in  the  development  of  the  character.  The  poet’s 
theme  is  man.  His  heroes  are  ideal,  but  they 
show  genuinely  human  traits.  The  gods  are 
kept  in  the  background.  As  in  2Eschylus,  they 
control  the  action,  but  from  a  point  so  high 
above  our  horizon  that  we  are  not  conscious 
of  their  domination  until  we  reach  the  denoue¬ 
ment.  Sophocles  was  not  only  a  dramatist :  he 
was  also  a  poet.  In  all  Greek  poetry  there  is 
a  strong  current  of  feeling  for  external  nature ; 
but  in  Sophocles  this  feeling  is  always  ex¬ 
quisitely  adapted  to  dramatic  effect. 

Many  innovations  were  made  by  Sophocles. 
He  increased  the  number  in  the  chorus  from 
12  to  15,  developed  the  parados,  introduced  a 
third  actor  and  made  great  use  of  stage 
scenery.  Sophocles  has  his  inevitable  per¬ 
fection  ;  but  he  is  not  uniform  enough  to  be 
faultily  faultless.  His  poetry  is  never  jejune, 
but  succulent,  full  of  sap  and  marrow;  and  he 
is  the  one  consummate  master  of  style,  melody, 
vocabulary  and  versification,  the  one  poet  that 
always  maintains  a  noble  Homeric  grace,  that 
never  sinks  below  the  calm  level  of  high  art. 
His  style  is  vigorous,  but  it  is  also  marvelously 
subtle.  No  poet  better  combines  severity  with 
variety  and  sweetness  with  vigor  in  his 
rhythmic  measures.  He  always  adapts  rhythm 
to  expression.  His  choral  songs  are  con¬ 
structed  with  the  skill  of  a  master  architect.  Of 
the  hundred  and  more  plays  which  Sophocles 
wrote  seven  have  come  down  to  us.  In 
(CEdipus  Rex)  Sophoclean  art  reaches  its 
highest  point.  The  (Trachini3e)  is  the  least 
popular;  nevertheless,  it  is  a  good  play.  The 
(CEdipus  at  Colonus)  is  the  least  dramatic, 
but  its  charm  and  breadth  indicate  that  it  is 
the  work  of  the  poet’s  best  years.  The  earliest 
extant  play  is  the  <Ajax)  (451).  The 
Antigone5  was  produced  three  years  later. 
The  (Philoctetes)  is  one  of  the  latest  (409), 
while  the  (CEdipus  at  Colonus)  was  brought 
out  (401)  by  his  grandson  after  the  poet’s 
death.  The  (Electra,)  though  hard  for  a 
modern  to  appreciate,  is  the  only  one  on  this 
theme  that  thoroughly  satisfies,  the  <Chcephori) 
of  2Eschylus  and  the  <Electra)  of  Euripides 
being  inferior. 

Joseph  E.  Harry, 

Author  of  cThe  Greek  Tragic  Poets,*  etc. 

SOPHOCLES,  Evangelinus  Apostolides, 

American  Greek  scholar:  b.  Tsangaranda, 
Thessaly,  8  March  1807 ;  d.  Cambridge,  Mass., 
17  Dec.  1883.  He  was  educated  at  Amherst 
College.  In  1842  he  became  a  tutor  in  Greek  at 
Harvard,  and  in  1860  professor  of  ancient  and 
modern  Greek  there.  His  chief  work,  a  (Greek 
Lexicon  of  the  Roman  and  Byzantine  Periods,) 
was  published  in  1870.  He  wrote  also  a  Greek 
grammar  (1838)  ;  ( History  of  the  Greek 
Alphabet  (1848)  ;  ( Glossary  of  Later  and 
Byzantine  Greek )  (1860),  revised  as  (A  Greek 


Lexicon  of  the  Roman  and  Byzantine  Periods) 
(1870). 

SOPHONISBA,  Carthagenian  lady,  daugh¬ 
ter  of  Hasdrubal,  son  of  Gisco :  d.  about  204 
b.c.  She  was  early  betrothed  to  Masinissa,  a 
Numidian  prince,  but  in  206  b.c.  her  father 
gave  her  in  marriage  to  Syphax,  a  rival 
Numidian  prince  allied  with  Carthage.  Masi¬ 
nissa  was  allied  with  the  Romans,  and  in  the 
Secpnd  Punic  War  he  defeated  Syphax  and 
captured  Sophonisba.  He  either  married  her 
or  was  about  to  do  so  when  Scipio  Africanus 
interposed,  fearing  that  Sophonisba  might  in¬ 
fluence  him  in  favor  of  Carthage,  Masinissa’s 
former  ally.  To  save  Sophonisba’s  falling  into 
Roman  captivity  Masinissa  provided  her  with 
poison,  with  which  she  killed  herself.  Her 
story  has  been  the  theme  of  many  tragedies, 
among  them  those  of  Nathaniel  Lee  (1676)  ; 
Thomson  (1730)  ;  Trissino  (1529)  ;  Del  Car- 
retto  (1502)  ;  Mariet  (1631)  ;  Corneille  (1662)  ; 
Alfieri  (1783). 

SORA,  a  bird  of  olive-brown  above  striped 
with  black  and  streaked  with  white,  found  in 
marshes  of  the  Atlantic  coasts  of  the  United 
States.  It  is  a  member  of  the  rail  family.  The 
species  Parzana  Carolina,  or  Carolina  rail,  fre¬ 
quents  the  marshes  of  the  Atlantic  Coast  in 
great  numbers  in  the  early  Fall.  It  attains  a 
length  of  about  eight  inches.  During  the  breed¬ 
ing  season  the  underparts  become  a  slate  gray 
and  the  face  and  throat  become  black.  The 
bird  makes  a  nest  of  grass  on  the  ground  in  its 
swampy  retreat  and  lays  from  7  to  15  eggs, 
buff  colored  with  brown  spots.  It  breeds  from 
the  Middle  States  north  and  in  winter  is  most 
numerous  from  Virginia  southward.  See  Rail 
and  Rail  Shooting. 

SORANUS,  Greek  physician:  b.  Ephesus 
and  lived  in  the  reign  of  Trajan  and  Hadrian, 
98-138  a.d.  He  practised  medicine  at  Alex¬ 
andria  and  at  Rome,  and  wrote  several  medical 
treatises,  as  well  as  a  life  of  Hippocrates  which 
is  the  main  source  of  our  information  concern¬ 
ing  the  great  physician.  The  lives  of  other 
physicians  written  by  him  have  been  lost.  Of 
his  medical  treatises  two  remain  in  the  original, 
(On  Fractures>  (Ideler,  J.  L.,  (Physici  et 
Medici  Minores,)  Vol.  I,  1841)  ;  and  (On  Dis¬ 
eases  of  Women)  (Rose,  V.,  1882).  His  most 
important  medical  work  was  (On  Acute  and 
Chronic  Diseases,)  of  which  but  a  few  frag¬ 
ments  of  the  original  remain,  but  of  which  a 
Latin  translation  by  Cselius  Aurelianus  is  in 
existence.  Consult  Christ,  W.,  (Geschichte  der 
griecheschen  Literatur)  (5th  ed.,  1913). 

SORATA,  so^ra'ta.  See  Illampu. 

SORBON,  Robert  de,  French  theologian, 

founder  of  the  Sorbonne:  b.  Sorbon,  9  Oct. 
1201 ;  d.  Paris,  15  Aug.  1274.  He  studied 
for  the  priesthood,  became  canon  at  Cambrai 
and  then  through  the  influence  of  the  Comte 
d’Artois,  was  appointed  chaplain  to  King  Louis 
!X.  He  gained  the  esteem  and  patronage  of 
the  pious  ruler,  who  aided  him  in  his  chief 
project.  This  was  the  foundation  of  a  college, 
or  rather  place  of  study,  for  students  of  theol¬ 
ogy.  The  result  was  the  establishment  of  La 
Sorbonne.  Several  of  his  treatises  and  sermons 
have  survived.  Consult  Jadart,  M.,  (R.  de 
Sorbon)  (Rheims  1880), 
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SORBONNE,  sor'bon ,  Paris,  France,  a 
celebrated  college  of  Paris,  founded  in  the  13th 
century  at  the  instigation  of  Robert  de  Sorbon 
(q.v.).  The  school  was  erected  near  the  Palais 
des  Thermes,  in  what  is  now  the  Quartier  Latin. 
The  name  was  originally  ((La  Communaute  des 
pauvres  maitres  etudiant  en  theologie®  but  by 
popular  usage  ((La  Sorbonne®  was  substituted. 
The  ancient  college  was  not  a  place  of  classes 
and  lectures,  but  rather  a  residence  hall  for 
students  of  theology.  There  were  several 
grades  of  students :  beneficiaries,  residents  and 
associates.  The  administration  was  entrusted 
to  a  principal,  a  prior,  a  procurer  and  a  li¬ 
brarian,  all  elected  at  a  general  assembly.  Stu¬ 
dents  of  all  countries  were  admitted  until  the 
15th  century,  when  it  was  opened  only  to 
French  students.  The  library  grew  to  such 
large  proportions  that  in  1841  a  separate  build¬ 
ing  was  erected.  The  influence  of  the  Renais¬ 
sance  brought  about  the  founding  of  several 
chairs  in  the  humanities,  particularly  in  Greek 
philosophy. 

The  most  important  event  in  the  history  of 
the  Sorbonne  in  the  17th  century  was  the  recon¬ 
struction  of  the  buildings  by  Richelieu,  the 
<(second  founder.®  Enlarged  and  well  estab¬ 
lished  now,  the  college  became  more  than  ever 
before  the  centre  of  intellectual  activity.  It 
was  hostile  toward  the  Reformation  and  toward 
the  new  spirit  of  scientific  inquiry  which  ani¬ 
mated  the  Cartesian  school.  In  its  religious 
doctrine,  it  remained  Jansenistic  and  conserva¬ 
tive. 

In  1792  the  entire  school  was  abolished 
by  decree.  It  was  not  revived  until  1821,  when 
it  was  re-established  with  the  three  faculties 
of  theology,  science  and  letters.  In  1852  the 
Sorbonne  was  given  to  the  city  of  Paris  and 
became  incorporated  in  the  university;  the 
Ecole  pratique  des  Hautes  Etudes  was  added 
in  1868.  Some  20  years  later,  the  faculty  of 
religion  was  dispersed  and  the  Sorbonne,  which 
had  led  the  intellectual  religious  thought  of 
France  for  several  centuries,  became  purely 
secular  and  scientific  in  its  courses. 

The  new  building  was  erected  in  1889  from 
the  plans  of  M.  Nenot,  winner  of  a<(GrandPrix 
de  Rome,®  the  front  of  which,  on  the  side  of  its 
official  entrance,  extends  274  feet  along  the  Rue 
des  Ecoles;  then  in  an  irregular  oblong  of  from 
700  to  more  than  800  feet,  the  building  climbs 
the  hill  along  the  Rue  Saint  Jacques.  Incorpo¬ 
rated  in  the  building  is  the  17th  century  church 
containing  the  tomb  of  Cardinal  Richelieu.  The 
building  has  hundreds  of  lecture-rooms,  well 
fitted  for  their  purpose,  and  many  excellent 
laboratories. 

It  serves  for  the  two  faculties  of  letters 
and  sciences  of  the  university.  It  includes 
none  of  the  professional  scientific  schools, 
which  are  located  in  the  vicinity.  The  new 
Sorbonne  also  contains  the  Ecole  Nationale 
des  Chartes  which  has  a  remarkable  library  of 
archives.  The  professors  number  more  than 
100  and  the  students  some  10,000.  There  are 
also  numerous  assistants.  Consult  Franklin,  A. 
L.  A.,  (La  Sorbonne,  ses  origines,  sa  biblio- 
theque,  etc.*  (Paris  1875)  ;  Greard,  O.,  (Nos 
adieux  a  la  vieille  Sorbonne)  (Paris  1893)  ; 
Rashdall,  H.,  Universities  of  Europe  in  the 
Middle  Ages)  (Oxford  1895)  ;  Agathon, 
(L’Esprit  de  la  nouvelle  Sorbonne)  (3d  ed., 
1911). 


SORCERY.  See  Witchcraft. 

SORDELLO,  sor-del'lo,  Italian  poet:  b. 
near  Mantua,  Italy,  about  1200;  d.  about  1270. 
He  was  one  of  the  most  celebrated  of  the  early 
Italian  poets  who  wrote  in  the  style  of  the 
earlier  troubadours  and  in  their  Provencal  lan¬ 
guage.  His  history  is  variously  narrated. 
Benvenuto  d’lmola,  Dante’s  commentator,  de¬ 
scribes  him  as  a  citizen  of  Mantua,  a  fine  sol¬ 
dier  and  a  courtier.  He  lived  at  the  time  of 
Ezzelin  of  Romano  whose  sister  Cuniza  con¬ 
ceived  a  violent  passion  for  the  poet.  She 
pursued  him,  and  since  he  was  still  deaf  to 
her  pleas,  and  on  the  instigation  of  the  sus¬ 
picious  Ezzelin  resorted  to  flight,  she  plotted 
to  have  him  captured  and  slain.  The  story  of 
his  life  is  the  subject  of  Browning’s  <Sordello,) 
and  is  mentioned  by  Dante  in  his  ( Divine 
Comedy*  where  he  appears  in  the  <Purgatorio) 
as  the  type  of  excessive  patriotic  pride.  His 
best-known  poems  are  (L’Ensenhamen  d’onor,* 
and  the  complaint  over  the  death  of  Blacas,  in 
which  the  sovereigns  of  the  world  are  invited 
to  partake  of  the  heart  of  the  brave  man. 
Some  30  of  his  poems  have  survived. 

SORDELLO,  a  narrative  poem  by  Robert 
Browning  (q.v.),  first  published  in  1840.  It  is 
bas^d  on  the  study  of  an  historical  but  indefi¬ 
nite  character,  Sordello,  the  most  celebrated  of 
the  Italian  troubadours,  b.  Mantua,  at  the  be¬ 
ginning  of  the  13th  century,  who  owes  his 
fame  to  the  works  of  later  poets  from 
Dante  to  Browning  rather  than  to  the  original¬ 
ity  of  his  adventures  or  to  the  excellencies  of 
his  verse,  chief  of  which  are  the  didactic  poem 
(L’Ensenhamen  d’onor,*  some  love  songs  and 
satires.  Like  Paracelsus,*  published  in  1835, 
Browning  makes  his  (Sordello*  a  study  in  the 
psychology  of  genius,  illustrating  its  besetting 
temptations.  Sordello  the  poet,  distracted  be¬ 
tween  the  demands  of  idealism  and  imagina¬ 
tion  and  the  desire  to  utter  the  thoughts  of 
humankind,  finally  gives  up  poetry  for  practical 
politics  and  gets  into  difficulties  which  can  only 
be  solved  by  his  death.  Browning  is  said  to 
have  devoted  more  time  to  Sordello  than  to 
any  other  work,  and  probably  became  so  famil¬ 
iar  with  the  story  which  he  set  out  to  tell  that 
he  failed  to  make  allowance  for  the  general 
reader,  for  the  obscurity  generally  complained 
of  in  his  verse  reached  its  climax  in  <  Sordello.* 
This  is  owing  to  the  subtlety  and  intricacy  of 
the  psychological  expositions  as  well  as  to  the 
vagueness  with  which  the  story  is  rather  hinted 
than  told.  The  obscurity  of  his  style  and 
philosophical  subtleties,  due  it  is  believed  to 
Germanic  tendencies  inherited  from  the  mater¬ 
nal  grandfather,  injured  his  literary  reputation 
with  the  reviewers,  and  it  was  not  surprising 
that  ordinary  readers  were  puzzled  and  indiffer¬ 
ent,  and  that  the  general  recognition  of  his 
genius  was  long  delayed  by  the  reputation  he 
acquired  for  obscurity.  Sordello,  however,  with 
its  powerful  analysis  of  character  and  appre¬ 
ciation  of  the  subtler  springs  of  conduct,  ex¬ 
hibited  all  the  qualifications  of  a  great  drama¬ 
tist.  Abounding  in  descriptive  passages  of 
genuine  poetry,  the  subtlety  and  vigor  of 
thought  are  surprising  and  justify  the  fre¬ 
quent  comparisons  of  higher  critics  to  Shakes¬ 
peare. 

SOREL,  so-rel,  Albert,  French  author:  b. 
Honfleur,  13  Aug.  1842;  d.  29  June  1906.  He 
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was  a  correspondent  of  the  academies  of  Cra¬ 
cow,  Munich,  Copenhagen,  Stockholm  and  Ber¬ 
lin,  and  of  the  Royal  Historical  Society  of  Lon¬ 
don;  he  was  licentiate  of  law,  secretary-general 
to  the  president  of  the  Senate,  1876-1902 ;  presi¬ 
dent  of  the  upper  commission  of  national  ar¬ 
chives,  vice-president  of  the  commission  of 
diplomatic  archives;  also,  professor  at  the 
Free  School  of  Political  Sciences.  He  wrote 
(Histoire  diplomatique  de  la  guerre  franco- 
allemande)  (1875)  ;  (L’Europe  et  la  revolution 
frangaise)  (1885-1904)  ;  ( Etudes  de  literature 
et  d’histoire)  (1882-1901)  ;  ( Madame  de  StaeP 
(1891). 

SOREL,  Georges,  French  author:  b.  Cher¬ 
bourg,  1847.  He  was  educated  at  the  Ecole 
Polytechnique,  and  afterward  became  a  civil 
engineer  with  the  Department  of  Bridges  and 
Highways,  but  resigned  from  the  service  in  1872. 
He  was  one  of  the  founders  of  Devenir  So  dale, 
to  which  he  became  a  contributor,  also  contrib¬ 
uting  to  Le  Mouvement  Socialiste,  and  other 
periodicals.  He  is  a  leader  of  the  syndicalist 
movement  and  one  of  the  foremost  writers  on 
the  subject.  Author  of  (Le  proces  de  Socrate) 
(1889)  ;  (L’ Avenir  socialiste  des  Syndicats) 

(1900);  (Saggi  di  critica  del  Marxismo) 
(1903);  (Reflexion  sur  la  Violence)  (1909; 
Eng.  trans.,  Hulme,  T.  E.,  Reflections  on  Vio¬ 
lence, >  1912;  2d  ed,  1915). 

SOREL,  Canada,  town  and  county-seat  of 
Richelieu  County,  Quebec,  on  the  Richelieu 
River  at  its  confluence  with  the  Saint  Law¬ 
rence  at  Lake  Saint  Peter,  and  on  the  South 
Shore  and  Quebec  Southern  railways,  45  miles 
northeast  of  Montreal.  It  is  built  on  the  site 
of  a  17th  century  fort,  and  was  formerly  called 
William  Henry.  It  has  a  good  harbor,  which  is 
the  winter  quarters  for  many  of  the  Saint  Law¬ 
rence  River  steamboats.  It  also  has  extensive 
ship-building  and  ship-repairing  interests  and 
manufactories  of  mill  machinery,  engines,  ship 
stores,  plows,  leather,  stoves,  brick  and  tile, 
flour  and  lumber.  The  trade  in  grain  and  farm 
produce  is  important.  The  town  is  well  built, 
has  substantial  county  and  other  public  build¬ 
ings,  good  schools,  a  number  of  handsome 
churches,  hotels,  banks  and  weekly  newspapers. 
Pop.  about  8,500. 

SOREL  RIVER.  See  Richelieu. 

SORGHUM,  sor'gum,  an  annual  cane-like 
plant  ( Holcus  sorghum ),  resembling  Indian 
corn  in  general  appearance  and  habit  of  growth. 
The  sorghums  are  without  ears,  and  are  dis¬ 
tinguished  by  heavy  heads  of  small  seeds 
which  terminate  the  stalk.  (See  Grasses). 
The  cultivated  varieties  are  usually  treated  as  a 
distinct  species  by  botanists,  but  some  prefer  to 
consider  them  as  derived  from  a  wild  species, 
Holcus  halepensis.  The  sorghums  have  been 
known  from  the  remotest  periods  of  history,  and 
the  cultivation  of  sorghum  probably  had  its 
origin  in  Africa,  where  a  variety  called  durra  is 
grown  over  the  whole  continent,  and  is  put  to 
a  variety  of  uses;  the  negroes  chew  the  stem 
for  the  sugar,  and  make  alcoholic  drinks  from 
the  grain.  Varieties  of  sorghum  were  known  in 
China  from  a  very  remote  period.  The  first 
sweet  sorghum  seed  to  reach  the  United  States 
came  from  that  country;  in  1855,  and  in  1856 
from  South  Africa.  The  sorghums  are  remark¬ 
able  for  their  adaptability  to  differing  conditions 
of  soil  and  climate,  and  an  almost  endless  list  of 


varieties  exists,  which  may  be  divided  into  two 
main  groups  based  upon  the  character  of  the 
sap.  Those  containing  a  considerable  amount 
of  sugar  are  classed  as  saccharine  sorghums; 
those  weak  in  sugar  as  non-saccharine.  The 
name  “sorghum®  is  applied  in  common  use  to 
the  saccharine  varieties  only,  while  the  non¬ 
saccharine  kinds  commonly  bear  the  name  of 
their  species,  as  Kaffir  corn,  durra,  etc.  The 
several  varieties  of  the  sweet  sorghums  are 
so  nearly  alike  that  little  distinction  is  made 
in  treating  them  as  a  class.  The  two  leading 
varieties  are  the  amber  and  the  orange,  the 
former  being  the  favorite  in  the  more  northerly 
latitudes  of  the  United  States,  and  the  latter 
in  the  South  and  the  Southwest.  Sorghum 
thrives  in  every  part  of  the  United  States  ex¬ 
cept  in  the  colder  parts  of  New  England  and 
in  the  higher  parts  of  the  Rocky  Mountains. 
At  first  it  was  grown  exclusively  for  the  manu¬ 
facture  of  syrup  and  sugar,  but  as  its  value 
as  a  forage  crop  became  known,  the  area  de¬ 
voted  to  its  cultivation  increased  rapidly. 

Saccharine  Sorghums. —  The  Civil  War 
caused  a  scarcity  of  sugar  in  the  United  States, 
and  sorghum  syrup  came  into  widespread  use 
as  a  substitute.  In  1860,  five  years  after  the 
first  seed  was  introduced  from  China,  6,749,123 
gallons  of  sorghum  syrup  were  made  and  con¬ 
sumed  in  the  United  States.  In  1870  the  produc¬ 
tion  had  swelled  to  16,050,089  gallons,  and  in 
1880  to  28,444,202  gallons.  Since  that  time  the 
production  of  sorghum  has  shown  a  steady  de¬ 
crease,  being  only  16,532,382  gallons  in  1918.  In 
the  manufacture  of  syrup  the  stalks  are  stripped 
of  their  leaves  after  the  seed  has  ripened,  and 
the  tops  are  cut  off.  The  stalks  are  then  cut 
off  close  to  the  ground  and  passed  through 
heavy  rollers  to  extract  the  juice,  which  is  then 
boiled  in  shallow  pans  until  a  syrup  of  the  de¬ 
sired  consistency  is  obtained.  The  greater  part 
of  the  sorghum  now  manufactured  is  a  farm 
product,  all  of  the  operations  of  manufacture 
being  performed  on  the  farm.  In  1878  the 
United  States  Department  of  Agriculture  took 
up  experiments  to  ascertain  whether  sugar 
could  be  manufactured  profitably  from  sor¬ 
ghum.  Two  objects  were  aimed  at  in  the  experi¬ 
ments,  (1)  to  discover  a  cheap  process  for  ex¬ 
tracting  the  juice  and  making  the  sugar  and 
(2)  to  increase  the  sugar  content  of  the  plant. 
Considerable  progress  was  made  along  both 
these  lines,  and  the  chemists  in  charge  of  the 
work  at  one  time  thought  that  sorghum  would 
become  a  competitor  of  sugarcane  as  a  source 
of  sugar.  Attempts  were  made  by  capitalists  to 
manufacture  sorghum  sugar  on  a  commercial 
scale,  but  none  of  these  attempts  have  proved 
successful.  The  only  satisfactory  process  of 
getting  the  sugar  to  crystallize  properly  in¬ 
volves  the  use  of  a  large  amount  of  alcohol, 
which,  under  present  government  regulations, 
is  so  expensive  as  to  make  the  process  imprac¬ 
ticable. 

Sorghum  is  valued  highly  by  stockmen  as  a 
soiling  cropland  makes  good  summer  pastur¬ 
age  for  all  kinds  of  stock.  Its  high  sugar  con¬ 
tent  gives  it  an  especial  value  in  fattening 
swine,  and  it  is  also  an  excellent  food  for  sheep. 
As  ensilage  it  makes  good  feed,  but  on  account 
of  the  difficulty  in  preventing  the  development 
of  acidity  in  the  silo,  other  crops  are  generally 
preferred  for  this  purpose.  Sorghum  is  of 
especial  value  as  a  pasturage  plant,  owing  to 
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the  fact  that  it  is  at  its  best  in  midsummer, 
when  other  grasses  are  generally  of  the  least 
service.  The  heavy  yield  of  hay  makes  it  one 
of  the  favorite  forage  crops.  In  pasturing,  care 
is  necessary  on  first  turning  stock  upon  sor¬ 
ghum,  owing  to  the  danger  of  bloating. 

The  time  for  planting  sorghum  varies  ac¬ 
cording  to  latitude  from  the  1st  of  April  to  the 
middle  of  June.  In  general  the  best  results  are 
obtained  by  sowing  the  seed  broadcast  or  with 
a  drill,  as  oats  or  wheat  are  sown.  When  in¬ 
tended  for  a  soiling  crop  it  is  sometimes  better 
to  sow  in  rows  far  enough  apart  to  admit  of 
plowing  between  the  rows.  The  amount  of 
forage  yielded  per  acre  varies  according  to 
soil,  climate  and  methods  of  cultivation,  and 
ranges  up  to  as  much  as  15  tons  of  the  cured 
hay.  Two  or  three  crops  are  sometimes 
harvested  in  a  single  year,  and  as  much  as  10 
tons  is  sometimes  obtained  from  a  single  cut¬ 
ting..  Experiments  at  the  Nebraska  Experiment 
Station  showed  sorghum  to  be  the  heaviest 
yielder  of  all  the  forage  crops  at  that  station. 
It  is  a  deep-feeding  plant,  and  gives  better  re¬ 
sults  on  poor  land  than  does  corn,  but  is  more 
exhausting  to  the  soil.  In  feeding  sorghum 
the  whole  plant  is  usually  used.  The  seed  alone 
has  a  feeding  value  of  about  90  per  cent  of  that 
of  corn,  and  is  valued  highly  for  poultry,  espe¬ 
cially  for  laying  hens.  Bulletin  15  of  the  De¬ 
partment  of  Agriculture  compares  the  composi¬ 
tion  of  sorghum  seed  and  corn  as  follows : 
Corn  (shelled),  water  10.9;  ash  1.5;  fibre  2.1; 
fat  5.4;  protein  10.5;  nitrogen-free  extract  69.6; 
sorghum  seed,  water  12.8;  ash  2.1;  fibre  2.6; 
fat‘3.6;  protein  9.1;  nitrogen-free  extract  70.0. 

Non-saccharine  Sorghums. —  These  exist 
in  many  varieties,  all  with  the  same  general 
habits  of  growth,  being  slow  to  germinate  and 
requiring  a  long  period  to  mature  seed  as  com¬ 
pared  with  corn.  They  differ  in  the  length, 
thickness  and  strength  of  the  stem,  in  the  num¬ 
ber  and  size  of  the  leaves  and  in  the  position  of 
the  seed-head.  The  principal  varieties  are  Kaffir 
corn,  Milo  maize,  durra  (doura,  dhourra  or 
dhoura),  Jerusalem  corn  and  broom  corn.  All 
of  these  varieties  except  the  last  are  grown 
principally  as  feed  for  stock.  The  peculiar 
adaptability  of  broom  corn  to  the  manufacture 
of  brooms  and  brushes  has  led  it  to  be  devoted 
entirely  to  this  purpose. 

Kaffir  corn  is  the  best  known  of  those  grown 
as  feed  for  stock.  It  was  introduced  from 
South  Africa  about  1884,  distributed  by  the 
Department  of  Agriculture  and  has  been  found 
well  fitted  to  the  semi-arid  regions  of  the  West 
and  Southwest,  where  corn  has  never  been  a 
reliable  crop.  It  is  now  extensively  cultivated 
in  Oklahoma,  western  Kansas  and  other  places 
where  lack  of  moisture  gives  this  crop  an  advan¬ 
tage  over  corn.  In  appearance  Kaffir  corn  re¬ 
sembles  sorghum,  but  does  not  grow  so  tall. 
The  leaves  are  large  and  long,  the  head  is  up¬ 
right  and  compact,  and  the  seeds  vary  in  color 
according  to  variety.  Three  distinct  species 
have  been  generally  agreed  upon  —  red,  white 
and  black-hulled  white.  The  last  frequently 
goes  by  the  name  of  African  millet.  Kaffir 
corn  is  used  chiefly  for  a  fodder  crop,  is  planted 
in  drills  and  cultivated  like  corn  or  sorghum. 
Where  it  is  proposed  to  feed  the  whole  fodder 
to  stock,  the  crop  is  cut  .  and  shocked  as  soon 
as  the  grain  is  ripe.  Where  the  heads  are  to 
be  harvested  by  themselves  various  methods  of 


harvesting  are  used.  The  yield  is  about  the 
same  as  that  of  corn  grown  under  the  same 
conditions,  except  in  dry,  hot  regions,  where 
the  Kaffir  corn  will  outyield  Indian  corn.  The 
crop  of  fodder  produces  up  to  eight  tons  per 
acre  or  more,  but  the  seed  has  a  lower  feeding 
value  than  corn.  The  grain  has  been  used  as  an 
article  of  human  food,  making  a  meal  similar 
to  corn-meal.  The  acreage  of  Kaffir  corn  is 
about  266,513  acres,  and  the  yield  of  grain 
averages  annually  about  5,169,113  bushels. 

Milo  maize  closely  resembles  Kaffir  corn,  but 
grows  to  a  greater  height.  It  is  marked  by  a 
heavy  foliage  and  an  abundance  of  suckers. 
Owing  to  the  fact  that  it  requires  a  long  period 
to  mature  it  has  been  found  best  adapted  to 
cultivation  in  the  Southern  States.  Two  varie¬ 
ties  are  grown  in  the  United  States,  white  and 
yellow. 

Durra  differs  from  Kaffir  corn  principally  in 
the  position  of  the  head,  which  hangs  down¬ 
ward  from  the  end  of  the  stalk,  the  culm  being 
recurved  just  below  the  panicle.  This  variety 
includes  Egyptian  corn,  rice  corn,  guinea  corn, 
etc.  The  grain  is  a  favorite  poultry-food,  and 
the  plant  has  been  extensively  cultivated  in 
some  parts  of  the  United  States  for  this  pur¬ 
pose.  It  is  also  valuable  as  a  forage  plant. 

Jerusalem  corn  grows  to  a  height  of  four 
to  eight  feet,  but  produces  less  forage  than 
other  varieties.  The  grain  yield  is  large  as 
compared  with  that  of  other  non-saccharine 
sorghums,  but  is  hard  to  save,  owing  to  the 
fact  that  the  grains  are  without  husks  and 
shatter  easily.  The  head  hangs  downward  on 
a  recurved  stalk  as  in  the  case  of  durra. 

Broom  Corn. —  Broom  corn  is  the  oldest 
variety  of  the  non-saccharine  sorghums  culti¬ 
vated  in  the  United  States.  Brooms  were  made 
for  sale  in  the  United  States  as  early  as  1798, 
and  the  plant  was  cultivated  for  home  use  for 
some  time  previous  to  this.  The  usual  develop¬ 
ment  of  the  stems  of  the  seed-cluster  adapt  it 
perfectly  to  the  purpose  of  brooms  and  brushes, 
and  it  is  not  cultivated  for  any  other  purpose, 
although  sometimes  fed  to  stock  after  the  brush 
has  been  removed.  There  are  several  varieties, 
whose  distinctions  depend  on  the  size  and 
coarseness  of  the  plant  and  the  quality  of  the 
head.  The  plants  are  usually  grown  in  drill 
rows.  The  heaviest  producers  of  broom  corn 
are  the  States  of  Illinois  and  Kansas,  though 
considerable  quantities  are  produced  in  many 
other  States.  The  American  broom  corn  is  su¬ 
perior  to  that  grown  in  Europe  for  purposes  of 
broom  manufacture. 

Diseases  of  Sorghum  —  Sorghum  blight 
( Bacillus  sorghi )  is  a  bacterial  disease  in  which 
the  leaves  or  leaf  sheaths  are  attacked  by  small 
red  spots  and  patches  of  various  shades  and 
sizes.  The  roots  are  also  subject  to  attack  from 
the  same  source,  and  the  vitality  of  the  plant  is 
so  affected  that  it  is  either  stunted  or  killed. 
The  disease  is  worse  on  some  varieties  than 
others,  but  it  attacks  both  the  saccharine  and  the 
non-saccharine  varieties.  Of  the  smuts,  Ustil- 
ago  sorghi  and  U.  reiliana  are  dreaded.  The 
former  attacks  the  grain,  causing  it  to  swell 
up  and  burst,  and  the  latter  attacks  the  entire 
head,  converting  it  into  a  large  black  mass 
which  is  covered  at  first  by  a  whitish  mem¬ 
brane.  No  preventive  treatment  has  been  ap¬ 
plied  successfully. 

Sorghum  Poisoning. —  Cases  have  been  fre- 
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quent,  especially  in  the  semi-arid  districts,  of 
cattle  dying  from  eating  even  a  little  green 
sorghum,  usually  a  second-growth.  Investiga¬ 
tions  carried  on  by  the  Nebraska  Experiment 
Station  go  to  show  that  under  some  conditions 
sufficient  prussic  acid  forms  in  the  leaves  of 
the  plant  to  cause  the  death  of  an  animal.  The 
danger  is  confined  to  the  feeding  of  the  green 
plant. 

SORITES,  so-ri'tez,  in  logic,  a  chain  of  el¬ 
liptic  syllogisms  —  of  syllogisms  in  which  the 
conclusion  of  all  except  the  last  is  omitted. 
The  syllogisms  are  stated  in  a  series  of  proposi¬ 
tions  so  linked  together  that  the  predicate  of 
each  is  the  subject  of  the  one  next  following, 
until  a  conclusion  is  formed  by  bringing  together 
the  subject  of  the  first  proposition  and  the 
predicate  of  the  last.  The  chain  can  be  carried 
to  any  length  provided  it  is  perfectly  consecu¬ 
tive,  so  that  each  term  except  the  first  and  the 
last  occurs  twice,  once  as  subject  and  once  as 
predicate.  Example  of  sorites :  Every  A  is  B. 
Every  B  is  C.  Every  C  is  D.  Every  D  is  E. 
Therefore,  every  A  is  E.  The  term  is  also  used 
to  designate  a  fallacy  wherein  it  is  argued  that 
since  the  addition  of  each  single  object  to  a 
collection  of  objects  does  not  change  the  col¬ 
lection  up  to  a  certain  point,  therefore,  such 
addition  can  be  made  indefinitely  without  chang¬ 
ing  the  collection. 

SOROCABA,  so-ro-ka'ba,  Brazil,  a  town  in 
the  state  of  Sao  Paulo,  situated  on  the  railroad, 
55  miles  west  of  Sao  Paulo.  It  lies  in  the  midst 
of  a  rich  agricultural  and  grazing  district,  and 
important  fairs  for  the  sale  of  horses  and  cat¬ 
tle  are  held  in  the  town  annually.  Pop.  of  com¬ 
mune  about  17,000. 

SOROLLA  Y  BASTIDA,  Joaquin,  Span¬ 
ish  artist :  b.  Valencia,  1863.  He  studied  at 
the  academy  at  Valencia,  and  later  in  Italy  and 
Paris.  He  achieved  wide  recognition  upon  the 
exhibition  of  his  ( Another  Margaret)  (1892) 
which  was  awarded  a  gold  medal  by  Madrid, 
and  was  purchased  by  the  Saint  Louis  gallery. 
Thereafter  his  successes  were  continuous  and 
remarkable,  and  he  is  generally  considered  the 
leader  of  modern  Spanish  painters.  His  work 
includes  landscapes,  figure  paintings  and  por¬ 
traits,  and  is  of  the  impressionistic  school.  His 
exhibit  at  the  Paris  Exposition  in  1900  was 
awarded  a  medal  of  honor,  and  after  his  phe¬ 
nomenally  successful  exhibit  in  Paris  in  1906  he 
was  made  an  officer  in  the  Legion  of  Honor. 
His  exhibits  at  London  in  1908  and  at  the  His¬ 
panic  Society,  New  York,  in  1909,  were  also 
remarkably  successful.  Among  his  paintings 
are  ( Fishing  Boats  Return)  (Luxembourg, 
Paris)  ;  (Sewing  the  SaiP  (gold  medals,  Mu¬ 
nich  and  Vienna)  ;  (A  Sad  Inheritance) 
(church  of  the  Ascension,  New  York)  ;  (Swim- 
mers*  (Metropolitan  Museum,  New  York)  ; 
(After  the  Bath)  and  (Beaching  the  Boat) 
(loaned  to  the  Metropolitan  Museum  by  the 
Hispanic  Society)  ;  portraits  of  King  Alfonso 
XIII  and  of  Queen  Victoria  of  Spain  (His¬ 
panic  Society,  New  York),  etc.  Others  of  his 
works  are  in  the  Berlin  National  Gallery,  the 
Venice  and  Madrid  Museums  and  in  private 
collections  in  England  and  America. 

SOROSIS,  the  name  of  the  first  professional 
woman’s  club  established  in  the  United  States. 
Sorosis  was  founded  in  1868  by  Mrs.  ((Jennie 


June®  Croly  (q.v.)  and  some  of  her  literary  as¬ 
sociates  in  New  York.  Mrs.  Croly  was  for 
many  years  the  president  of  the  society. 

SORREL,  SORREL-TREE,  SORREL 
VINE,  etc.,  are  the  like  names  of  several  unre¬ 
lated  plants  having  acidulous  or  “sour®  foliage. 
The  field  or  sheep  sorrel  is  the  Rumex  aceto- 
sella,  a  common  pasture  weed,  naturalized  from 
Europe,  with  halberd-shaped  leaves,  impreg¬ 
nated  with  oxalic  acid,  slender  panicled  ra¬ 
cemes  of  delicate  dioecious  flowers,  with  six- 
parted  green  or  reddish  calyces.  It  spreads 
widely  by  creeping  rootstocks  and  in  late  sum¬ 
mer  colors  large  patches  of  dry  fields  and  hill¬ 
sides  by  its  crowded  rusty-hued  flower  stalks 
and  foliage.  This  species,  R.  acetosa,  and 
particularly  R.  scutatus,  which  is  cultivated  for 
the  purpose  in  Europe,  are  used  for  salads, 
soups  and  as  vegetables.  They  are  cooling, 
diuretic  and  anti-scorbutic  plants.  The  wood 
sorrel  may  be  any  one  of  the  American  species 
of  Oxalis,  low  p,lants  with  succulent  tripartite 
leaves  and  obcordate  leaflets  and  pretty  soli¬ 
tary  or  umbellate  five-parted  flowers,  white, 
pink  or  yellow,  and  with  sharply  acid  sap.  In¬ 
dian  sorrel  is  the  roselle,  an  East  Indian  mal¬ 
low  ( Hibiscus  sabdariffa)  cultivated  in  the 
tropics  fro r  its  acidulous  calyces  which  are  made 
into  refreshing  drinks,  jellies  and  tarts.  Switch 
sorrel  is  Dodoncea  viscosa,  a  widely  distributed 
tropical  shrub,  with  acid  and  bitter  foliage. 
Climbing  sorrel  is  the  shrubby  Begonia  scan- 
dens,  which  climbs  by  rootlets.  The  sorrel 
vine  is  a  low,  tendril-bearing  climber  (Cissus 
acida)  of  tropical  America.  Oxydendum*  ar- 
boreum  is  the  sour-wood  or  sorrel-tree  of  the 
southern  United  States.  It  is  a  smooth-barked 
tree  of  the  heather  family,  with  alternate  oval 
leaves,  deciduous  and  sour  in  taste.  The  five- 
parted  cylindrical  flowers  are  in  one-sided, 
slender  racemes  and  in  terminal  panicles.  They 
have  a  honey-like  odor,  and  are  food  for  bees. 
The  capsules  are  pyramidal,  five-valved  and  a 
soft,  pale  green  in  color.  The  leaves  are  occa¬ 
sionally  used  to  furnish  a  black  dye,  and  the 
wood  serves  for  tool-handles,  bearings  of  ma¬ 
chinery  and  for  turning. 

SORREL  COOL  DRINK.  See  Hibiscus. 
SORRENTO  (ancient  Surrentum),  Italy, 
in  the  province  of  Naples,  on  the  southeast 
side  of  the  Bay  of  Naples,  seven  miles  south¬ 
west  of  Castellamare.  It  is  built  on  the  steep 
mountainous  slope  of  a  promontory  extending 
into  the  bay,  in  one  of  the  most  beautiful  and 
fertile  regions  of  Italy,  amid  orange,  lemon, 
olive  and  mulberry  groves.  A  roadway  fol¬ 
lowing  the  coast  forms  a  favorite  promenade 
from  the  town  to  Castellamare.  Sorrento  con¬ 
tains  a  few  interesting  ruins  of  its  ancient 
splendor  belonging  to  the  Augustan  period.  It 
is  the  seat  of  an  archbishop  and  has  a  cathedral. 
Other  buildings  are  a  seminary  and  a  school  of 
navigation;  also  a  monument  to  Tasso,  who 
was  born  here.  The  wine  of  Sorrento  is  fa¬ 
mous.  The  inlaying  of  wood  and  silk-culture; 
the  manufacture  of  silk,  cultivation  of  fruit, 
stock-raising  and  fisheries  are  the  chief  occupa¬ 
tions.  It  depends,  however,  mainly  upon  its 
attractions  as  a  summer  resort,  which  it  owes 
to  a  fine  climate  and  picturesque  scenery. 

SORROWFUL  MOTHER,  Sisters  of  the. 

See  Orders,  Religious. 
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SORROWS  OF  YOUNG  WERTHER, 

The  ((Die  Leiden  des  jungen  Werthers’). 
( Werther’s  Leiden,’  Goethe’s  first  novel,  was 
written  in  Frankfort  in  1774,  during  the  so- 
called  storm  and  stress  period.  It  is  divided 
into  two  books  each  consisting  of  a  series  of 
letters  by  Werther,  with  some  reports  by  the 
supposed  editor  of  these  letters  inserted  in 
the  latter  half  of  the  second  book.  The  prin¬ 
cipal  character  of  this  novel  is  a  refined,  sensi¬ 
tive  youth  of  artistic  temperament,  who  makes 
imperative  demands  upon  life  from  a  subjec¬ 
tive  point  of  view  and  when  disappointed  be¬ 
comes  absorbed  in  himself.  This  tendency  to 
brood  which  is  dangerous  in  itself  proves  fatal 
in  Werther’s  case  on  account  of  his  hopeless 
love.  For  his  endeavor  to  overcome  the  latter 
by  leaving  Lotte  and  starting  out  on  a  life  of 
activity  fails.  He  falls  a  victim  to  his  unalter¬ 
able  disposition  and  the  unconquerable  power 
of  his  passion.  Such  a  ^leitmotif”  character¬ 
izes  (Werther’s  Leiden’  as  a  genuine  product 
of  the  storm  and  stress  movement.  But  this 
movement  was  confined  to  Germany,  and  the 
sweeping  success  of  the  novel,  which  called 
forth  translations,  imitations  and  also  parodies 
in  all  literary  languages  must  be  accounted  for 
by  other  reasons.  It  aopeared  in  an  age  of 
sentimentalism  and  met  the  demand  for  senti¬ 
mental  elements  to  a  considerable  degree.  Be¬ 
sides,  great  general  problems  dealing  with  man 
and  nature,  art  and  religion  are  presented  in 
a  vigorous  style,  and  the  portraits  of  the  per¬ 
sons,  especially  those  of  Werther  and  Lotte, 
are  distinguished  by  a  convincing  realism.  The 
most  noteworthy  of  the  admirers  of  Goethe’s 
(Werther’  was  Napoleon  I. 

(Werther’s  Leiden’  is  closely  connected  with 
the  life  of  its  author.  During  Goethe’s  stay 
at  Wetzlar,  1772,  where  the  young  lawyer  was 
to  get  practical  exnerience  at  the  Supreme 
Court  of  the  empire,  he  met  and  admired  Char¬ 
lotte  Buff  who  was  engaged  to  a  young  man, 
Albert  Kestner.  There  is,  however,  this  funda¬ 
mental  difference  between  Goethe’s  life  and 
Werther’s :  Goethe  did  not  return  to  Lotte  after 
he  had  once  left  her,  and  while  Werther  com¬ 
plains  about  the  vanishing  of  his  artistic  fac¬ 
ulty,  it  was  his  very  talent  that  enabled  Goethe 
to  overcome  his  feelings  for  Charlotte  Buff 
by  giving  them  artistic  form.  Thus  only  the 
first  book  is  really  based  on  Goethe’s  own  ex¬ 
perience  while  the  second  is  based  on  the  tragic 
fate  of  his  colleague,  Jerusalem,  who  for  rea¬ 
sons  similar  to  those  of  Werther  committed 
suicide.  Consult  edition  of  Goethe’s  works  in 
( Deutsche  National-Literatur’  (Vol.  XVIII 
13,  pp.  1-134,  1882-98)  ;  Kestner,  A.,  (Goethe 
und  Werther,  Cotta’sche  Handbibliothek’  ; 
Gloel,  Heinrich,  (Goethe’s  Wetzlarer  Zeit) 
(1911)  ;  Long,  O.  W.,  (English  and  American 
Imitations  of  Goethe’s  Werter’  ( Modern 
Philology ,  Vol.  XIV,  No.  4,  August-  1916. 

Ewald  Eiserhardt. 

SORSOGON,  s6r-so-g6n',  Philippines,  (1) 
Pueblo,  capital  of  the  province  of  Sorsogon, 
Luzon,  on  Bay  of  Sorsogon.  The  bay  is  19 
miles  in  length  from  the  town  to  its  entrance 
and  affords  one  of  the  best  harbors  in  the  Phil¬ 
ippine  Archipelago.  Sorsogon  is  a  port  of  call 
for  steamers  from  Manila,  and  has  a  consider¬ 
able  export  trade,  particularly  in  hemp  and 
copra.  In  1840  it  suffered  from  an  earthquake 


which  lasted  almost  continuously  for  35  days; 
the  churches  were  destroyed,  17  persons  were 
killed  and  many  injured,  and  the  ground  for 
some  distance  sank  five  feet  below  its  former 
level.  Pop.  about  15,000.  (2)  Province  of  the 

island  of  Luzon,  situated  in  the  extreme  south¬ 
eastern  end  of  the  peninsula  of  Luzon,  bounded 
on  the  north  by  the  province  and  the  Bay  of 
Albay,  and  on  the  south  by  San  Bernardino 
Strait,  length  from  northwest  to  southeast  47 
miles ;  greatest  width,  40  miles ;  area,  755  square 
miles.  The  coast  line  is  very  irregular ;  on  the 
northwest  coast  is  the  deep  indentation  of  the 
Bay  of  Sorsogon;  and  on  the  northeast  coast 
Sogod  Bay,  an  arm  of  Albay  Gulf ;  from  the 
extreme  northeast  shore  of  the  Bay  of  Sorso¬ 
gon  to  the  nearest  waters  of  Sogod  Bay  the 
distance  is  but  three  miles.  The  mountain  sys¬ 
tem  of  the  province  includes  a  range  in  the 
north,  forming  the  boundary  line  with  Albay 
and  another  range  extending  from  northeast  to 
southwest,  forming  the  central  watershed,  but 
nearer  the  east  coast  than  the  west.  In  this 
range  is  the  active  volcano  of  Bulusan,  visible 
for  60  miles  at  sea.  The  largest  river  of  the 
province  rises  on  the.  western  slopes  of  Bulu¬ 
san;  there  are  many  small  tributary  streams. 
There  are  comparatively  few  highways,  one 
road  connecting  Sorsogon  with  Bacon  on  the 
opposite  coast.  There  are  several  trails,  and 
much  coastwise  trade  in  native  canoes.  The 
staple  products  of  Sorsogon  are  hemp  and 
copra  (a  product  of  the  cocoanut,  the  form  for 
shipment  to  be  made  into  oil),  and  large  quan¬ 
tities  of  both  are  exported.  Native  textiles, 
cordage,  etc.,  are  manufactured  from  the  hemp; 
and  the  cultivation  and  manufacture  of  hemp, 
and  the  cultivation  of  the  cocoanut  are  the 
principal  industries.  Sorsogon  was  formerly  a 
district  of  the  province  of  Albay,  and  in  1901 
was  created  a  province  a-d  placed  under  civil 
government  in  accordance  with  the  provision 
of  the  law  of  the  Philippine  Commission.  Pop. 
about  130,000. 

SORTES,  sor'tez,  (Virgilianse,  Homericse, 
Biblicse,  etc.),  a  mode  of  divination  by  means 
of  a  passage  or  verse  in  some  poet’s  works  or 
in  the  Bible.  One  way  of  practising  this  kind 
of  divination  was  to  open  the  book  at  random 
and  to  take  whatever  passage  or  verse  is 
touched  by  the  finger  as  an  indication  of  the 
fortune  of  the  inquirer.  Another  way  was  to 
select  a  number  of  verses  from  a  poet  or  from 
one  of  the  books  of  the  Bible,  write  them  on 
slips  of  paper,  mix  these  in  an  urn,  draw  one 
slip  at  random  and  from  its  contents  infer 
good  or  evil.  The  Sibylline  oracles  (see 
Sibyl)  were  also  employed  in  this  way.  Sortes 
Virgilianse  are  so  called,  as  being  practised 
with  verses  from  the  poet  Virgil,  Homericse 
from  Homer,  and  so  on.  In  Persia  sortes  are 
determined  by  resort  to  the  poems  of  Hafiz. 
It  is  said  that  the  Roman  Emperor  Severus, 
who  reigned  from  193  to  211  a.d.,  found  an 
intimation  of  his  high  destiny  in  that  verse  of 
the  zEneid, 

Tu  regere  imperio  populos,  Romane,  memento; 

and  that  the  Emperor  Gordianus  (self-slain 
after  a  reign  of  36  days)  read  his  doom  in 
this  passage  of  the  same  poem : 

Ostendunt  terris  hunc  tantum  fata,  nec  ultra 
Esse  sinunt. 
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Charles  I  and  Lord  Falkland  tried  the  Sortes 
Virgilianae  in  the  Bodleian  Library  at  Oxford 
and  found  passages  equally  ominous  to  each. 
The  use  of  the  Scripture  books  for  divination 
still  lingers  among  people  of  simple  faith ;  and 
the  obstinate  survival  of  this  superstition  is  due 
to  a  strong  conviction  o*f  the  power  and  watch¬ 
ful  care  of  an  overruling  Providence  and  a  be¬ 
lief  in  the  Bible  as  an  inspired  manual  of  divine 
guidance:  if  resort  is  less  often  had  in  these 
times  to  the  Sortes  Biblicae,  that  may  be  due  to 
the  decaying  respect  for  the  mere  letter  of 
Scripture. 

SOSIOSH,  or  SAOSHYANT.  The  prom¬ 
ised  Messiah  of  the  Soshyantos  or  fire-priests 
of  the  early  Iranian  religion.  A  son  of  the 
seed  of  Zarathushtra  or  Zoroaster,  thrice 
parthenogenetically  and  miraculously  rein¬ 
carnated,  he  is  to  be  the  last  of  the  three  great 
prophets  who  after  9,000  years  are  to  appear 
successively  at  the  end  of  each  millennium, 
until  the  12,000  years  expire  between  the 
creation,  the  end  of  the  world  and  the  judg¬ 
ment  day.  See  Zoroaster  and  related  refer¬ 
ences. 

SOTHERN,  Edward  H.,  American  actor, 
son  of  E.  A.  Sothern  (q.v.)  :  b.  New  Orleans, 
1859.  He  first  appeared  with  his  father  in  a 
small  part  in  New  York  (1879).  He  starred 
in  (One  of  Our  Girls )  at  the  Lyceum  in  New 
York  in  1885.  Shortly  thereafter  he  appeared 
at  the  head  of  his  own  company  in  such  plays 
as  (Lord  Chumley,*  (Maister  of  Woodbarrow,-* 

( Prisoner  of  Zenda,}  (The  King’s  Musketeers^ 
^ovelace^  (If  I  were  King,*  (The  Proud 
Prince,*  and  (Hamlet>  (1900).  His  interpreta¬ 
tion  of  <Hamlet)  is  modeled  somewhat  on  that 
of  Edwin  Booth,  is  romantic  and  effective,  but 
at  times  prone  to  exaggeration.  In  1904  he 
began  to  play  Shakespearean  roles  with  Julia 
Marlowe,  whom  he  married  in  1911.  After 
his  wife  retired  in  1915,  he  appeared  in  the 
Two  Virtues)  and  in  several  revivals.  A 
year  later  he  announced  his  own  retirement. 
Consult  McKay  and  Wingate,  ( Famous  Ameri¬ 
can  Actors  of  To-Day )  (New  York  1896)  ; 
Strang,  ( Famous  Actors  of  the  Day  in  Amer¬ 
ica*  (Boston  1900)  ;  Sothern,  (My  Remem- 
brances)  (Scribners  Magazine ,  New  York 
January  1916  et  seq.). 

SOTHERN,  Edwin  Askew,  English  actor: 
b.  Liverpool,  England,  1  Aoril  1826;  d.  Lon¬ 
don,  21  Jan.  1881.  He  was  educated  for  the 
church,  but  discovered  soon  that  his  inclina¬ 
tions  were  for  the  stage.  In  1849  he  joined  a 
company  of  strolling  players,  and  soon  after¬ 
ward  passed  into  the  stock  company  of  the 
Theatre  Royal,  Birmingham.  From  1852  he 
appeared  in  the  United  States  without  attract¬ 
ing  much  attention  until  in  1858  (Our  Ameri¬ 
can  Cousin>  was  brought  out  in  New  York, 
with  Sothern  cast  for  the  small  part  (47 
lines)  of  Lord  Dundreary.  Sothern  built  up 
the  character,  making  it  the  leading  feature  of 
the  play,  and  one  with  which  his  name  has 
ever  since  been  connected.  He  acted  other 
parts,  with  more  or  less  success,  and  was  al¬ 
ways  popular  in  America,  which  he  frequently 
visited.  Consult  bibliography  under  Sothern, 
E.  H. 

SOU,  soo,  an  old  Roman,  Gallic  and  French 
coin,  of  gold,  silver  and  copper.  In  France  the 


current  five  centime  piece,  20  of  which  make  a 
franc,  are  commonly  called  sous. 

SOUARI,  or  SUWARRO,  NUTS,  the 
seeds  of  the  genus  Caryocar  (family  Caryoca- 
racece),  lofty  trees  yielding  timber  prized  for 
its  durability  and  common  in  British  Guiana. 
C.  nuciferum  is  the  chief  source  of  supply  of 
these  nuts,  having  digitate  leaves,  five-  or  six- 
parted,  large,  magenta-colored  flowers  and  a 
fruit  which  is  a  spherical,  hard,  woody  shell, 
as  large  as  a  child’s  head,  reddish-brown  in 
color  and  covered  with  roundish  protuberances. 
It  contains  four  seeds,  the  souari  nuts,  which 
are  kidney-shaped,  about  the  size  of  an  egg, 
with  a  ruddy  brown  shell,  that  is  very  hard  but 
has  a  satiny  lining  and  encloses  a  soft,  pure 
white  kernel  in  a  brown  skin.  This  rich  meat, 
with  its  sweet,  almond-like  flavor,  is  considered 
to  be  the  finest  of  all  nuts.  A  bland  oil  is  ex¬ 
pressed  from  the  kernels  and  they  are  called 
butter-nuts  in  the  English  market,  or  cream- 
nuts  in  the  American.  Since  there  is  great 
difficulty  in  gathering  them,  on  account  of  the 
bulk  of  the  trees,  the  supply  is  restricted. 

SOUBISE,  soo-bez,  Benjamin  de  Rohan, 

Seigneur  de,  French  Huguenot  soldier:  b. 
Rochelle,  France,  1583.  He  was  a  son  of  Rene 
II,  Vicomte  Rohan,  and  a  younger  brother  of 
the  soldier-writer,  Henri  de  Rohan.  He  served 
his  apprenticeship  as  a  soldier  under  -  Maurice 
of  Orange  and  when  the  religious  wars  broke 
out  in  1621  was  entrusted  with  the  chief  com¬ 
mand  of  the  west,  while  his  brother  commanded 
the  land  forces  in  the  south.  In  1625  Soubise 
made  a  daring  attack  on  the  royalist  fleet  in  the 
river  Balvet  and  occupied  the  island  of  Oleron. 
He  also  commanded  in  the  defense  of  Rochelle, 
but  was  unable  to  save  the  town  and  when  it 
fell  he  fled  to  England. 

SOUDAN,  soo-don'.  See  Sudan. 

SOUFFLE,  soo-fla',  a  dish  consisting  chiefly 
of  the  whites  of  eggs,  to  which  other  ingredients 
(chocolate,  cheese,  vanilla,  orange-flower  water, 
rose  water,  various  essences,  etc.)  are  added,  to 
give  consistency,  flavor  and  variety.  The  ma¬ 
terials  have  to  be  agitated  with  a  whisk  until 
the  whole  is  in  a  creamy  froth,  which  is  then 
baked  in  a  souffle  pan. 

SOUFFRlfiRE,  La,  la  soo-fre-ar.  See 

Saint  Vincent. 

SOUL,  in  philosophy  the  basis  of  the  unity 
of  individual  consciousness  and  conduct.  The 
opinions  held  as  to  the  nature  of  this  basis  have 
naturally  varied  in  accordance  with  the  cur¬ 
rent  views  as  to  unity  and  explanation.  The 
savage,  for  example,  can  find  no  principle  of 
explanation  that  is  not  at  once  a  tangible  ob¬ 
ject  and  the  bearer  of  human  attributes,  so  that 
in  his  eyes  the  soul  becomes  a  homunculus,  a 
man  within  the  man.  The  transition  from  the 
view  of  the  savage  to  that  of  the  uneducated 
man  in  a  civilized  community  consists  at  most 
in  the  discardance  of  the  grosser  material  at¬ 
tributes  of  the  soul,  without  the  loss  of  any 
of  its  anthropomorphic  qualities.  It  requires 
a  certain  degree  of  philosophical  sophistica¬ 
tion  to  become  aware  that  any  explanation  of 
the  soul  which  is  to  convey  real  knowledge  must 
not  involve  the  equally  complicated  notion  of  a 
person.  The  first  explanations  of  the  soul  which 
are  to  be  found  in  Greek  philosophy  resemble 
all  the  explanations  of  their  period  in  that  they 
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make  use  of  a  material  principle.  This  mate¬ 
rial  principle,  which  is  the  magnet  in  the  philos¬ 
ophy  of  Thales,  air  in  that  of  Anaximenes,  fire 
in  that  of  Heraclitus  and  the  finer  atoms  among 
the  Atomists,  is  considered  to  be'  a  moving 
force.  Anaxagoras  made  the  first  great  ad¬ 
vance  in  the  theory  of  the  soul  by  isolating 
the  notion  of  moving  force  from  that  of  a 
particular  material  substance.  The  Pythagore¬ 
ans  adopted  a  view  which  may  be  regarded  as 
an  anticipation  of  Aristotle,  in  that  they  held 
the  soul  to  be  the  harmony  of  the  body.  In 
this  pre-Socratic  period  all  the  accounts  of  the 
soul  place  a  preponderant  emphasis  on  its  cog¬ 
nitive  nature. 

It  is  only  with  Plato  that  the  nature  of  the 
soul  comes  to  be  the  cardinal  problem  of  philos¬ 
ophy.  He  assigns  to  it  a  place  intermediate 
between  not-being  and  the  realm  of  Ideas.  The 
world-soul  is  the  harmony  of  ^sameness,®  that 
is  universality  such  as  pertains  to  the  Ideas 
and  <(otherness,®  or  the  particularity  character¬ 
istic  of  the  things  of  sense.  The  soul  of  the 
individual  is  a  less  perfect  copy  of  the  soul 
of  the  universe.  The  soul  is  immortal  and  un¬ 
created  and>  the  universals  of  our  knowledge 
are  but  the  recollection  of  what  we  have  learned 
in  a  previous  life.  The  soul  cannot  be  de¬ 
stroyed,  for  it  partakes  in  the  idea  of  life  it¬ 
self.  The  body  is  the  prison  of  the  soul  and 
prevents  it  from  returning  to  its  home  in  the 
realm  of  Ideas.  Each  soul  contains  three 
parts  —  a  desiderative,  a  spirited  and  a  rational. 
That  soul  in  which  the  rational  preponderates 
will  resume  that  life  of  which  all  souls  origi¬ 
nally  partook  —  the  blessed  life  of  a  star. 

The  Aristotelian  view  of  the  soul  is  pecul¬ 
iarly  interesting  in  that  it  involves  motives 
which  are  active  in  the  philosophy  of  the  pres¬ 
ent  day.  He  places  the  soul  definitely  in  that 
category  of  being  corresponding  to  the  Platonic 
Ideas  —  the  realm  of  pure  forms.  The  soul 
is  the  formal  cause  of  the  human  body  and 
since  the  body  is  an  organism,  the  soul  is  also 
the  final  and  efficient  cause.  In  Aristotle’s  own 
language,  the  soul  is  the  entelechy  of  the  body. 
Like  the  Platonic  soul,  the  Aristotelian  soul  is 
tripartite.  It  contains  a  vegetative,  part,  which 
superintends  the  functions  of  assimilation  and 
propagation  and  constitutes  the  entire  soul  of 
plants ;  an  animal  soul,  characterized  by  the 
powers  of  locomotion  and  sensation,  which  sup¬ 
plements  the  vegetative  soul  throughout  the 
animal  kingdom  and  a  rational  soul,  found 
only  in  man.  The  principle  of  unity  connect¬ 
ing  these  three  faculities  is  not  explained.  The 
question  of  the  oneness  of  personality  is  com¬ 
plicated  by  the  notion  of  the  soul  as  an  immate¬ 
rial  principle.  Aristotle  denies  immortality  to 
the  soul,  which  he  conceives  to  be  created  like 
the  body  in  the  act  of  begetting. 

The  Stoic  psychology  is  essentially  mate¬ 
rialistic.  The  soul  is  nothing  but  fire  or  breath 
uniting  the  body  much  as  the  world-soul  of 
fire  unites  the  world.  The  soul  consists  of 
reason,  the  power  of  reproduction,  speech  and 
the  five  senses.  Personal  identity  resides  in 
the  reason,  but  the  individual  soul  is  a  part  of 
the  world-soul.  The  soul  exists  after  death, 
though  not  for  an  eternity.  Epicureanism  took 
over  bodily  the  psychological  theory  of  atom¬ 
ism.  The  soul,  according  to  the  Epicureans,  is 
made  up  of  the  finest  fire-like  atoms,  the 
movements  of  which  are  sensation  and  thought. 


Immortally  is  completely  denied.  Lucretius 
distinguishes  two  levels  of  psychical  life;  the 
lower, .  animal  anima,  and  the  higher  animus, 
presiding  over  emotion  and  cognition.  The 
Neo-Platonists  consider  intelligence,  soul  and 
matter  as  successive  emanations  from  the  One- 
Soul,  is  consequently  prior  to  body,  and  more 
real  than  it.  This  opinion  is  in  the  philosophy 
of  the  Gnostics  combined  with  the  tripartite 
division  of  human  nature  characteristic  of  the 
older  Platonism.  In  place  of  the  desiderative 
part  of  man,  according  to  the  Platonic  philos¬ 
ophy,  they  put  the  body;  in  place  of  the  spirited 
part,  the  soul ;  in  place  of  the  intellectual  part, 
the  spirit.  Corresponding  to  the  ethical  and 
religious  trend  of  Gnosticism,  the  highest  place 
is  no  longer  given  to  reason,  but  to  that  new 
element,  which  enters  into  the  human  soul  upon 
conversion.  In  the  later  Christian  philosophy, 
the  <(soul®  and  ^spirit®  are  fused  into  a  single 
entity.  In  Saint  Augustine  there  are  found 
many  of  the  motives  which  characterize  later 
mediaeval  and  modern  philosophy.  The  body- 
soul  dualism  based  on  the  distinction  between 
thought  and  extension  appears  in  his  philosophy 
as  well  as  in  that  of  Descartes.  He  retains  the 
Aristotelian  notion  of  the  soul  as  final  cause 
and  disclaims  all  knowledge  of  the  origin  of 
the  soul. 

The  Scholastic  doctrine  of  the  soul  is  essen¬ 
tially  Aristotelian.  In  the  form  held  by  Saint 
Thomas  and  now  the  official  philosophy  of  the 
Catholic  Church,  it  consists  of  the  following 
dogmas:  (1)  the  soul,  which  is  not  divided 
after  the  fashion  indicated  by  Aristotle,  is  the 
form  of  the  body;  (2)  it  is  a  substance,  but  is 
incomplete  in  the  sense  that  it  has  a  natural 
fitness  for  association  with  a  body;  (3)  it  is 
spiritual  and  without  extension;  (4)  it  is 
created  at  a  definite  moment  in  the  develop¬ 
ment  of  the  organism.  Of  course,  the  scholas¬ 
tics  all  maintained  the  immortality  of  the  soul. 

The  modern  period  of  philosophical  thought 
is  marked  by  a  very  important  change  in  the 
notion  of  the  soul,  as  has  been  shown.  The 
scholastic  philosophy  perpetuated  the  Aristotel¬ 
ian  concept  of  the  soul  as  form  or  entelechy. 
While  it  is  true  that  the  scholastics .  regarded 
the  soul  as  a  substance,  they  considered  it, 
not  as  merely  coequal  with  matter,  but  as  the 
organizing  factor  in  the  soul-matter  complex 
which  constitutes  man.  The  body  was  thus 
in  a  sense  subordinated  to  the  soul.  On  the 
other  hand,  in  the  philosophy  of  Descartes, 
soul  and  body  are  co-ordinated  as  respectively 
the  thinking  and  the  extended  substances.  As 
a  substance  is  that  which  possesses  attributes, 
it  is  quite  a  different  sort  of  thing  from  the 
Aristotelian  form,  which  gives  to  matter  its 
attributes.  The  soul  substance  is  of  course 
differentiated  into  individual  souls ;  but  of  the 
nature  of  this  differentiation  Descartes  says 
little  or  nothing.  The  existence  of  my  indi¬ 
vidual  soul  is  guaranteed  to  me  by  the  famous 
principle,  ((I  think,  therefore  I  am.® 

After  the  Cartesian  dialectic  has  established 
the  existence  of  God  and  the  material  universe, 
the  next  problem  is  the  correlation  of  the  ex¬ 
periencing  soul  and  the  material  objects  of  its 
experience.  This  correlation,  which  according 
to  Descartes  is  guaranteed  by  the  perfect  hon¬ 
esty  of  God,  is  supposed  to  take  place  in  the 
pineal  gland.  The  Occasionalists  go  beyond 
Descartes  in  that  they  make  the  correlation 
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between  the  soul  and  the  matter  depend  on  the 
act  of  God  in  each  particular  case.  The  cul¬ 
mination  of  this  trend  of  thought  is  to  be  found 
in  Spinoza,  who  maintains  that  mind  and  mat¬ 
ter  are  not  separate  substances  at  all,  but 
merely  two  among  the  infinite  number  of  at¬ 
tributes  of  the  Divine  Substance.  Another  off¬ 
shoot  of  Occasionalism  is  the  philosophy  of 
Leibnitz.  Instead  of  a  dualism  of  mind  and 
matter,  his  philosophy  is  a  pluralism  of  differ¬ 
ent  soul-substances,  which  in  confused  per¬ 
ception  may  give  the  appearance  of  matter.  The 
correlation  between  the  content  of  an  indi¬ 
vidual  soul  and  the  universe  which  this  content 
represents  is  established  through  an  act  of  God 
which  has  pre-established  the  harmony  of  the 
universe.  Unlike  the  continuous  divine  inter¬ 
vention  of  Occasionalism,  this  act  was  finished 
once  for  all  at  the  creation  of  the  universe. 

The  rationalistic  school  of  the  Continent,  as 
has  been  shown,  ended,  so  far  as  the  concept  of 
soul  is  concerned,  just  about  where  it  began. 
For  Descartes,  the  Occasionalists,  and  Leibnitz, 
the  soul  is  essentially  substance;  and  even  for 
Spinoza,  it  is  a  divine  attribute  possessing 
much  of  the  autonomy  of  a  Cartesian  sub¬ 
stance.  Like  the  rationalists,  the  British  em¬ 
piricists  began  with  a  substantial  notion  of 
the  soul,  but  unlike  the  rationalists,  they  car¬ 
ried  the  notion  to  its  absurd  logical  conclusion 
and  transcended  it.  Locke  considered  the  soul 
after  the  fashion  of  Descartes,  as  a  substance, 
as  •  the  substratum  of  ideas.  He  made  it  a 
blank  tablet  on  which  the  ideas  are  impressed, 
but  beyond  this  he  did  not  characterize  it. 
Though  he  was  sure  that  self-consciousness 
exists,  he  made  no  psychological  investigation 
into  its  nature.  Berkeley  for  all  his  incisive 
criticism  of  the  Lockeian  notion  of  substance 
in  its  application  to  the  material  world,  left 
the  notion  of  soul  untouched.  It  remained  for 
Hume  to  do  for  mind  what  Berkeley  had  done 
for  matter  and  to  point  out  the  fact  that  intro¬ 
spection  alone  was  unable  to  reveal  a  specific 
soul-entity.  Putting  this  fact  side  by  side 
with  the  inability  of  the  notion  of  a  substratum 
to  give  a  real  explanation  of  anything,  he  came 
to  the  conclusion  that  the  mind  is  neither  more 
nor  less  than  the  sum  total  of  its  states. 

Kant,  who  was  awakened  by  Hume  from 
his  ((dogmatic  slumber,®  was  not  the  least  under 
his  influence  in  the  matter  of  the  soul.  While 
he  most  emphatically  asserts  that  a  soul  ex¬ 
ists,  he  denies  that  it  is  immediately  accessible 
to  perception.  He  points  out,  in  the  course 
of  his  discussion  of  the  paralogisms  of  rational 
psychology,  that  the  aprioristic  Wolffian  psy¬ 
chology  is  based  on  a  confusion  between  the 
subject,  which  must  exist  in  some  sense  or 
other  in  every  act  of  consciousness,  and  the 
simple,  lasting,  personal  soul.  The  soul,  qua 
substance,  is  inaccessible  to  us,  and  the  entire 
worth  of  a  dialectical  discussion  of  psycho¬ 
logical  matters  lies  in  the  criticism  to  which  it 
subjects  such  theories  of  the  soul  as  material¬ 
ism  or  the  opinion  that  we  have  a  direct  in¬ 
tellectual  acquaintance  with  a  permanent,  per¬ 
sonal  ego.  Thus  all  metaphysical  (proof  of 
immortality  falls  to  the  ground,  as  likewise  does 
all  metaphysical  disproof.  The  immortality  of 
the  soul,  however,  is  established  as  a  postulate 
of  the  pure  practical  reason  —  of  the  reason  as 
applied  to  affairs  of  conduct.  The  existence 
of  morality  requires  that  there  should  be  a 


progress  in  infinitum  of  the  imperfect  human 
will  toward  the  perfection  enjoined  by  the 
moral  law.  Kant’s  attitude  towards  the  soul 
may  be  summed  up  in  the  statement  that  the 
soul  can  only  be  thought  by  the  pure  reason, 
but  may  be  known  by  the  practical  reason. 
This  ability  of  the  practical  reason  to  grasp 
matters  that  are  partly  veiled  to  the  pure  rea¬ 
son  is  known  by  Kant  as  the  primacy  of  the 
practical  reason.  The  Kantian  primacy  of  the 
practical  reason  is  repeated  in  the  philosophy 
of  the  romanticists  under  the  form  of  volun¬ 
tarism.  Fichte  and  Schopenhauer  both  empha¬ 
size  the  part  played  by  the  will  in  the  constitu¬ 
tion  of  the  soul.  The  ego,  which  is  the  basis 
of  the  entire  Fichtean  philosophy,  is  grasped 
in  a  voluntary  act  of  intellectual  intuition, 
which  exhibits  to  us  the  law  of  duty.  The  ego 
is  immediately  aware  of  its  own  free  act.  For 
Schopenhauer,  as  later  for  Bergson,  the  intellect 
is  but  a  schematization  of  the  will,  which  con¬ 
stitutes  the  true  nature  of  the  human  being  as 
well  as  of  the  universe.  Hegel  agrees  with  the 
Kantian  refutation  of  rational  psychology,  but 
regards  the  Kantian  antinomies  constituting 
Kant’s  refutation  merely  as  a  few  of  an  indefi¬ 
nite  number  of  antinomies  having  their  roots 
in  Being  itself.  Herbart  makes  the  soul  one 
of  his  undefined  primitive  concepts.  It  is 
simple,  absolute  and  transcends  the  bounds 
of  space  and  time.  Its  only  activity  is  self- 
ureservation  and  ideas  arise  when  it  acts  to 
preserve  itself  in  opposition  to  another  real. 
Lotze  considers  that  the  soul  and  body  inter¬ 
act  and  that  mind  is  but  the  higher,  explicit 
development  of  what  is  found  in  the  grossest 
matter.  The  philosophy  of  Fechner  is  like¬ 
wise  a  panpsychism  (q.v.)  which  makes  the 
entire  universe  consist  in  a  hierarchy  of  souls 
subordinated  to  the  world-soul  of  God,  whose 
body  is  Nature. 

Among  the  more  interesting  of  the  cur¬ 
rent  views  concerning  the  nature  of  the  soul 
is  that  which  assimilates  the  soul  to  the  phe¬ 
nomena  of  life  in  general.  While  this  is  the 
tendency  of  all  vitalists,  it  reaches  the  high¬ 
est  degree  of  metaphysical  development  in  the 
philosophy  oi  Henri  Bergson.  Bergson’s  phi¬ 
losophy  is  based  on  the  contrast  between  two 
aspects  of  the  universe:  between  the  immedi¬ 
ately  given  living  time  and  the  atomic  snace, 
known  only  through  the  analytic  powers  of 
the  intelligence.  The  temporal  aspect  of  the 
universe  is  identified  with  the  spiritual  force 
of  life.  Accordingly  the  true  nature  of  the 
self  is  inaccessible  to  the  formal,  deadening 
intellect  and  can  be  grasped  only  through  in¬ 
tuition.  In  this  aspect,  as  grasped  by  intuition, 
it  transcends  all  individuation  and  personality. 
It  is  the  same  living  force  which  exemplifies  it¬ 
self  throughout  all  nature.  Only  through  the 
damming  of  the  stream  of  life  by  matter  does 
the  individual  soul  arise  with  its  concomitant 
body.  Empirical  psychology  is  of  itself  unable 
to  transcend  the  individual  soul  and  see  the 
greater  reality  that  lies  behind.  The  Bergsonian 
philosophy,  that  is,  points  out  the  limitations 
of  a  rational  account  of  the  soul  and  indicates 
a  superrational  mode  of  approach  —  psychology. 
As..  Bergsonianism  treats  of  matters  which  it 
claims  are  not  properly  subject  to  the  reason, 
it  is  clear  that  it  claims  for  itself  an  intuitive 
basis.  Whether  the  Bergsonian  intuition  ex¬ 
ists  or  not  is  a  sheer  question  of  fact;  it  is 
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certain  at  any  rate  that  there  are  many  who 
do  not  feel  an  intuitive  compulsion  to  accept 
Bergson’s  view  of  the  soul. 

At  present  there  is  a  strong  tendency  to  re¬ 
turn  to  what  is  in  a  sense  the  Humian  view 
of  the  soul.  James  and  the  American  school 
of  Neo-Realism  (see  Realism)  agree  to  the 
extent  that  they  consider  the  soul  as  the  stream 
of  its  states  and  maintain  that  these  states, 
in  a  different  context  and  arrangement,  form 
the  subject  matter  of  the  physical  science. 
This  view,  similar  as  it  is  to  that  of  Hume, 
marks  at  once  a  great  advance  over  that  of 
Hume  and  a  partial  revival  of  Aristotelianism. 
The  stream  of  states  is  not  a  mere  fortuitous 
aggregse  of  experiences;  A’s  experiences  and 
B’s  experiences  are  each  united  in  a  manner 
totally  different  from  the  manner  in  which  some 
of  A’s  experiences  can  be  united  to  some  of  B’s. 
In  other  words,  this  theory,  which  calls  itself 
neutral  monism,  makes  the  soul  consist,  not 
merely  of  certain  states  which  are  aggregated, 
but  of  a  system  of  states-in-a-peculiar-mode-of- 
aggregation.  The  distinction  between  these 
alternatives  was  inadmissible  for  Hume  be¬ 
cause  of  his  nominalism.  On  the  other  hand 
it  may  be  expressed  in  Aristotelian  languages 
by  calling  the  mode  of  aggregation  the  entel- 
echy  of  the  stream  of  states.  Like  Aristo¬ 
telianism,  neutral  monism  finds  the  unity  of 
consciousness  in  the  embodiment  of  a  form  or 
structure  or  relation,  but  unlike  Aristotelian¬ 
ism,  it  maintains  that  the  matter  shaped  by 
this  form  is  not  the  body,  but  the  stream  of 
consciousness  itself. 

Neutral  monism  has  recently  been  subjected 
to  a  keen  and  unfavorable  criticism  by  Bertrand 
Russell.  His  objections  are  (1)  that  introspec¬ 
tion  shows  that  knowledge  does  not  consist  in 
the  entry  of  an  experience  into  a  system  of 
experiences,  but  in  a  direct  relation  to  a  mind 
or  soul ;  (2)  that  neutral  monism  cannot  ac¬ 
count  for  the  relation  of  belief;  (3)  that  the 
thought  of  a  timeless  thing  is  in  time,  so  that 
the  thing  and  the  thought  cannot  differ  merely 
in  their  context;  (4)  that  neutral  monism  is 
adapted  to  explain  rather  the  knowledge  of 
things  than  that  of  facts;  (5)  that  there  are 
((emphatic  particulars®  such  as  <(this®  and  <(I® 
and  ^now.®  It  is  possible,  however,  to  modify 
neutral  monism  so  as  to  avoid  much  of  the  force 
of  these  objections.  To  begin  with  objection 
(3),  it  is  not  essential  for  neutral  monism  to 
maintain  that  every  experience  is  identical  with 
its  object.  This  much  of  nominalism  is  valid, 
that  in  much  of  our  thinking,  the  ultimate  ob¬ 
jects  are  supplanted  by  their  symbols.  There 
is  nothing  controverting  the  principles  of  neu¬ 
tral  monism  in  the  supposition  that  in  a  certain 
context  one  experience  datum  may  acquire  a 
vicarious  interpretation  as  another.  (See 
Meaning;  Thought).  Neither  is  it  in  any  way 
impossible  or  unlikely  that  the  timeless  should 
be  presented  to  us  directly.  Putting  these  two 
possibilities  together  it  is  clear  that  the  thought 
of  a  timeless  thing  may  be  in  time  just  by  virtue 
of  the  fact  that  the  situation  in  which  the  time¬ 
less  thing  occurs  is  symbolized  by  a  complex 
of  similar  structure,  but  consisting  of  temporal 
entities.  Belief  is  also  explained  by  the  self- 
representatiVe  character  of  experience.  A  be¬ 
lief  is  a  situation  where  a  complex  of  ex¬ 
periences  plays  the  part  of  a  symbol  complex 
toward  another  complex  with  the  structure 


of  which  it  has  not  been  definitely  compared. 
As  to  neutral  monism  and  the  knowledge  of 
facts,  there  is  no  reason  why  experience  should 
not  contain  fact-states  as  well  as  thing-states. 
Immediate  acquaintance  with  facts  offers  no 
difficulties,  while  descriptive  knowledge  is 
merely  such  knowledge  as  is  mediated  by  a 
symbolism.  The  objection  that  introspection 
conflicts  with  neutral  monism  is  certainly  not 
conclusive,  as  introspection  is  no  more  infallible 
than  other  varieties  of  observation.  The  Rus¬ 
sellian  resolution  of  a  table  into  an  aggregate 
of  aspects  or  empirical  data  calls  for  a  philo¬ 
sophical  sophistication  which  should  not  be  ap¬ 
palled  by  the  apparently  unitary  character  of  the 
soul.  Finally,  the  distinction  between  the  focus 
and  periphery  of  attention  may  be  taken  as  a 
fact  without  the  assumption  of  any  soul-entity 
behind  it,  yet  it  is  quite  sufficient  to  account 
for  the  existence  of  emphatic  particulars.  See 
Dualism;  Idealism;  Monism;  Psychology; 
Realism. 

Bibliography. —  Consult  the  bibliography  of 
Psychology,  standard  works  on  history  of  phi¬ 
losophy,  and  Bergson,  H.,  (Matiere  et  Memoire, 
eSsai  sur  la  relation  du  corps  avec  1’esprit' 
(Paris  1896;  trans.  New  York  1911)  ;  James, 
W.,  (Essays  in  Radical  Empiricism'  (New  York 
1912)  ;  Royce,  J.,  (The  Problems  of  Christian¬ 
ity*  (London  1913)  ;  Russell,  B.  A.  W.,  (On 
the  Nature  of  Acquaintance>  ( The  Monist ,  Vol. 
XXIV,  Nos.  1-3,  Chicago  1914). 

Norbert  Wiener. 

SOULE,  soo-la',  Gideon  Lane,  American 
educator:  b.  Freeport,  Me.,  25  July  1796;  d. 
Exeter,  N.  H.,  28  May  1879.  He  was  a  student 
at  Philips  Exeter  Academy  in  1813-16  and  was 
graduated  at  Bowdoin  College  in  1818.  He 
was  afterward  for  more  than  50  years  connected 
with  the  Phillips  Exeter  Academy,  of  which  he 
was  principal  in  1838-73.  He  was  chiefly 
responsible  for  the  great  success  of  the  insti¬ 
tution. 

SOULE,  Joshua,  Methodist  Episcopal 
Church  South,  bishop :  b.  Bristol,  Me.,  1  Aug. 
1781 ;  d.  Nashville,  Tenn.,  6  March  1867. 
He  began  his  career  as  a  Gboy  preacher®  at  17, 
studied  indefatigably  and  acquired  a  reputation 
as  an  opponent  of  Calvinism,  Unitarianism 
and  Universalism.  He  became  presiding  elder 
of  the  State  of  Maine  in  1804,  when  but  23; 
and  served  on  the  committee  which  drafted  the 
constitution  of  the  church  in  1813.  He  be¬ 
came  bishop  in  1824,  and  upon  the  division  of 
the  church  in  1845  he  went  with  the  Methodist 
Church  South,  becoming  its  senior  bishop. 
He  was  a  man  of  wide  influence.  He  retired 
at  72.  Consult  Dubose,  H.  M.,  (Life  of  Joshua 
Soule'  (1911). 

SOULlS,  Pierre,  American  statesman:  b. 
Castillon,  France,  September  1802;  d.  New 
Orleans,  La.,  26  March  1870.  He  received 
most  of  his  education  at  Toulouse,  having  been 
interrupted  in  his  studies  at  Bordeaux  by  an 
accusation  of  complicity  in  a  plot  against 
Louis  XVIII,  in  consequence  of  which  he  was 
obliged  to  flee.  Soon  after  his  pardon  in  1824 
he  was  again  exiled  on  account  of  the  pub¬ 
lication  of  articles  in  his  paper  The  Yellow 
Dwarf,  derogatory  to  the  course  of  the 
ministers  of  Charles  X,  and  took  up  his  resi¬ 
dence  at  this  time  in  America.  A  few  years 
later  he  was  elected  to  the  United  States 
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Senate  from  Louisiana,  and  was  still  later  en¬ 
trusted  with  the  negotiations  of  the  United 
States  government  with  Spain  for  the  purchase 
of  Cuba.  During  the  Civil  War  he  was  a  mem¬ 
ber  of  Beauregard’s  staff.  At  the  conclusion 
of  hostilities  he  took  up  his  law  practice  in 
New  Orleans. 

SOULT,  soolt,  Nicolas-Jean  de  Dieu, 

marshal  of  France:  b.  Saint-Amans-la-Bastide, 
department  of  Farn,  29  March  1769;  d.  Soult- 
berg,  26  Nov.  1851.  He  entered  the  army  as  a 
common  soldier,  but  was  soon  distinguished  for 
gallant  conduct  and  raised  from  the  ranks.  In 
the  campaign  of  the  upper  Rhine  in  1792-94  he 
was  brevetted  general  of  brigade,  and  in  1799 
was  made  general  of  division  and  served  with 
distinction  as  such  under  Massena  in  Switzer¬ 
land  and  Italy.  He  became  an  ardent  champion 
of  Napoleon  by  whom  he  was  appointed  marshal 
at  the  beginning  of  the  Empire  (1804).  His 
military  genius  was  further  proven  at  Aus- 
terlitz,  where  he  decided  the  battle  by  cutting 
in  two  the  main  body  of  the  Russian  troops,  and 
in  numerous  other  battles,  the  most  conspicuous 
being  that  of  Friedland  in  the  Prussian  cam¬ 
paign  in  1807.  Upon  the  fall  of  Napoleon  he 
was  appointed  Minister  of  War  by  Louis 
XVIII,  but  was  compelled  to  resign  by  the 
royalist  party.  He  acted  as  major-general  of 
the  army  at  Waterloo,  but  was  obliged  to  flee 
from  France  at  the  second  Bourbon  restoration. 
Returning  in  1819,  he  was  again  appointed 
Minister  of  War,  and  in  1839  Minister  of 
Foreign  Affairs.  In  1846  he  was  created 
grand-marshal  of  France,  and  retired  to  pri¬ 
vate  life.  He  was  created  a  peer  of  France 
and  under  Louis  Philippe  was  a  prominent 
official.  Consult  Soult,  <Memoires)  (3  vols., 
Paris  1854)  ;  Thiers,  ( History  of  the  Revolu¬ 
tion  and  the  Empire)  ;  and  Salle,  (The  Political 
Life  of  Marshal  Soult*  (1834)  ;  Dumas,  J.  B., 
(Neuf  mois  de  campagne  a  la  suite  du 
marec'hal  Soult)  (Paris  1907). 

SOUND.  See  Acoustics;  Vibration. 

SOUND,  The,  or  OERESUND,  e'ra- 

soond,  Denmark,  the  easternmost  of  the  three 
channels  which  connect  the  Kattegat  with  the 
Baltic  Sea.  It  separates  the  Danish  island  of 
Zealand  from  the  southern  extremity  of 
Sweden.  Its  length  is  about  30  miles,  and  its 
breadth  varies  from  less  than  three  miles  at 
the  northern  end,  between  Elsinore  and  Hel- 
singborg,  to  16  miles  between  Copenhagen  and 
Malmo.  Its  depth  varies  from  four  to  20 
fathoms.  Since  the  opening  of  the  Kaiser 
Wilhelm  Canal  the  Sound  has  lost  some  of  its 
importance,  but  is  still  navigated  by  numerous 
vessels  Sound  duties  were  formerly  levied  by 
Denmark  on  all  ships  passing  through  it,  but 
these  were  abolished  in  1857. 

SOUNDINGS,  the  operation  of  trying  the 
depth  of  deep  water  and  the  quality  of  the  bot¬ 
tom,  especially  by  means  of  a  plummet  sunk 
from  a  ship.  In  navigation  two  plummets  are 
used,  one  called  the  hand  lead,  weighing  about 
eight  or  nine  pounds,  and  the  other,  the  deep- 
sea  lead,  weighing  from  25  to  30  pounds.  (See 
Lead).  The  former  is  used  in  shallow  waters, 
and  the  latter  at  a  distance  from  shore.  The 
nature  of  the  bottom  is  commonly  ascertained 
by  using  a  piece  of  tallow  stuck  upon  the  base 
of  the  deep-sea  lead,  and  thus  bringing  up  sand, 


shells,  ooze,  etc.,  which  adhere  to  it.  The  sci¬ 
entific  investigation  of  the  ocean  and  its  bot¬ 
tom  has  rendered  more  perfect  sounding  appa¬ 
ratus  necessary,  and  has  led  to  the  invention  of 
various  contrivances  for  this  purpose.  See 
Ocean. 

SOURLAKE,  or  SOUR  LAKE,  Texas, 
city  in  Hardin  County,  about  20  miles  north¬ 
west  of  Beaumont,  in  an  agricultural  region 
and  a  section  rich  in  oil.  For  several  years 
Sourlake  was  a  health  resort,  taking  its  name 
from  springs  which  possessed  medicinal  prop¬ 
erties.  In  1902-03  prospectors  began  to  sink  oil 
test-wells  in  the  pine  forests  around  the  springs, 
with  the  result  that  oil  in  large  quantities  was 
found.  So  many  derricks  were  erected  in  rows 
so  closely  together,  that  one  portion  of  the  oil¬ 
field  was  called  the  ((Shoestring  district.® 
Sourlake  was  at  once  connected  with  Beaumont 
and  Port  Arthur  by  pipe  lines  until  such  time 
as  its  own  storage  buildings  were  rea!dy  for  use. 
Considerable  of  the  oil  is  sent  direct  to  refin¬ 
eries.  The  first  part  of  the  year  1902,  Sourlake 
was  a  stretch  of  prairie  at  the  edge  of  a  pine 
forest;  1903  saw  it  a  village  of  about  200  in¬ 
habitants  with  some  visitors  to  the  springs. 
The  census  of  1920  gave  the  population  as 
3,032. 

SOURSOP,  the  edible  fruit  of  Annona 
muricata,  a  small,  much-branched,  oramental 
tree,  cultivated  in  the  East  and  West  Indies. 
This  fruit  is  large,  pear-shaped,  covered  with 
soft  prickles,  greenish  outside,  but  containing 
a  white  succulent  pulp,  with  an  odor  suggesting 
black  currants,  and  a  peculiar,  but  pleasant,  sub¬ 
acid  taste. 

SOUSA,  John  Philip,  American  conductor, 
composer  and  author :  b.  Washington,  D.  C., 
6  Nov.  1854,  son  of  Antonio  and  Elizabeth 
Sousa.  At  the  age  of  11  he  first  appeared  in 
public  as  violin  soloist;  at  15  he  was  teaching 
harmony;  in  1876  he  became  one  of  the  first 
violinists  in  the  orchestra  conducted  by  Offen¬ 
bach  when  the  latter  visited  America ;  later  he 
became  conductor  for  various  theatrical  and  ope¬ 
ratic  companies.  In  1880  he  was  appointed  leader 
of  the  band  of  the  United  States  Marine  Corps 
in  Washington,  serving  under  Presidents  Hayes, 
Garfield,  Arthur,  Cleveland  and  Harrison  until 
1  Aug.  1892,  when  he  resigned  from  the  United 
States  service  to  organize  the  Sousa  Band, 
which  has  since  then  made  38  semi-annual 
tours  throughout  America,  and  has  visited  Eu¬ 
rope  five  times,  giving  a  total  of  more  than 
10,000  concerts  in  1,000  cities,  and  covering 
over  700,000  miles  of  travel.  In  1910,  beginning 
in  New  York  on  6  November,  he  inaugurated  a 
tour  of  the  world,  and  visited  with  his  band, 
Europe,  Canary  Islands,  Africa,  Tasmania, 
Australia,  New  Zealand,  Fiji  Islands,  Hawaiian 
Islands,  British  Columbia  and  toured  across  the 
Continent  back  to  New  York,  returning  after 
14  months’  travel.  Since  his  band  was  or¬ 
ganized,  he  has  appeared  at  the  most  prominent 
of  the  great  expositions  in  this  country  and  in 
Europe,  the  last  and  most  important  being  the 
Panama-Pacific  International  Exposition  in 
1915  in  San  Francisco.  As  composer  of  music 
he  established  a  <(march  style®  of  hfs  own  which 
has  been  recognized  the  world  over,  and  he  has 
been  called  the  <(March  King®  in  every  country. 
Some  of  the  best  known  and  most  popular  of 
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his  productions  in  this  field  are  <The  Washing¬ 
ton  Post,*  (High  School  Cadets, *  (Liberty 
Bell,*  (Manhattan  Beach, )  (Semper  Fidelis,* 
(The  Gladiator, )  (The  Stars  and  Stripes  For¬ 
ever, }  <  Invincible  Eagle,*  (Hail  to  the  Spirit 
of  Liberty, )  ( Hands  Across  the  Sea,*  (The 
Charlatan,*  <The  Bride-Elect, *  (E1  Capitan,* 
(King  Cotton, *  imperial  Edward, *  (Jack  Tar,* 
(The  Diplomat, >  (The  Free  Lance, )  (The  Fair¬ 
est  iof  the  Fair,*  (The  Federal,*  (From  Maine 
to  Oregon, )  (The  Lambs, *  (The  Pathfinder  of 
Panama,*  (The  New  York  Hippodrome,*  etc. 
He  has  also  written  several  Suites,  including, 
‘Three  Quotations,*  ‘Looking  Upwards, ) 
‘Maidens  Three, >  ‘At  the  King’s  Court,*  (Last 
Days  of  Pompeii,*  ‘Dwellers  in  the  Western 
World, *  ‘People  Who  Live  in  Glass  Houses,* 
‘Tales  of  a  Traveler,*  (The  American  Maid> 
and  ( Impressions  at  the  Movies. )  Also,  an  his¬ 
torical  scene,  Sheridan’s  Ride,*  and  a  sym¬ 
phonic  poem,  ‘The  Chariot  Race.*  He  has 
composed  a  long  list  of  songs  and  miscel¬ 
laneous  pieces,  and  a  number  of  light  operas, 
some  of  the  latter  being  ‘The  Smugglersp 
‘Desiree,*  (The  Queen  of  HeartsP  ‘El 
CapitanP  (The  Bride-ElectP  ‘The  CharlatanP 
‘Chris  and  the  Wonderful  LampP  (The  Free 
Lance)  and  ‘The  American  MaidP  As  author, 
he  compiled  under  the  auspices  <of  the  United 
States  government,  ‘National,  Patriotic  and 
Typical  Airs  of  all  CountriesP  wrote  the  book 
and  lyrics  for  the  opera,  ‘The  Bride-ElectP 
also  numerous  magazine  articles  and  verses ; 
and  has  produced  two  novels,  ‘The  Fifth 
String*  and  ‘Pipetown  SandyP  With  his  band 
h*e  has  appeared  twice,  by  command,  before 
King  Edward  and  Queen  Alexandra  of  Eng¬ 
land,  once  at  Sandringham,  and  then  at  Wind¬ 
sor.  On  the  first  occasion  he  was  honored  by 
His  Majesty  with  the  decoration  of  the 
Victorian  Order.  He  has  <also  received  the 
Grand  Diploma  of  Honor  of  the  Academy  of 
Heinault,  Belgium,  and  has  been  decorated  by 
the  French  government  with  the  Palms  of 
Academy,  besides  making  him  an  Officer  of 
Public  Instruction. 

SOUSA,  so'za,  or  SOUZA,  Martin  Al¬ 
fonso  de,  Portuguese  colonist  and  governor  in 
South  America:  b.  Braganga,  about  1500;  d. 
Lisbon,  21  July  1564.  In  1530  Sousa,  an  army 
officer,  was  dispatched  in  command  of  a  fleet  of 
five  sail  with  a  force  of  500  to  colonize  Brazil. 
The  commonly-received  statement  is  that  he 
discovered  the  bay  which  is  supposed  to  be  the 
mouth  of  a  river  and  named  Rio  de  Janeiro,, 
1  Jan.  1531.  But  there  is  some  doubt  as  to 
whether  he  was  in  the  bay  on  that  date,  and 
there  are  records  of  earlier  visits  by  others. 
On  22  Jan.  1532  he  founded  at  Sao  Vicente 
the  first  Portuguese  colony  in  Brazil.  There  he 
introduced  the  sugarcane,  which  he  had  brought 
from  Madreia,  and  built  the  first  sugarmill  in 
the  country.  In  1533  he  was  recalled,  and  in 
1534  made  captain  of  Sao  Vicente,  whose 
affairs  he  continued  to  administer,  though  he 
did  not  again  visit  it.  He  was  admiral  of  the 
seas  of  India  in  1534-40,  and  governor  of  the 
Portuguese  East  Indies  in  1542-45. 

SOUTANE',  a  close-fitting  long  coat  reach¬ 
ing  to  the  ankles,  which  is  the  distinctive  dress 
of  clerics  in  the  Roman  Church.  See  Cassock;, 
Costume,  Ecclesiastical. 
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SOUTH,  Sir  James,  English  astronomer: 
b.  London,  October  1785  ;  d.  there,  19  Oct.  1867. 
He  was  educated  as  a  surgeon  and  gave  up  a 
large  practice  in  London  to  pursue  the  study  of 
astronomy.  In  1816  he  fitted  up  a  private  ob¬ 
servatory  at  his  home,  and  devoted  all  of  his 
time  to  astronomical  investigation.  He  was  the 
discoverer  with  Sir  John  Frederick  William 
Herschel  of  380  double  stars,  which  were  cata¬ 
logued  by  them  in  1833.  In  1835  he  re¬ 
moved  his  telescope  to  France,  where  he  made 
other  important  observations.  He  was  knighted 
for  his  services  in  behalf  of  science  in  1830. 
He  was  the  first  president  of  the  Astronomical 
Society,  <of  which  he  was  also  a  founder.  Among 
his  important  observations  were  Encke’s  comet 
(1828  and  1838)  ;  Mauvais’  comet  (1844),  and 
Vico’s  (1845). 

SOUTH,  Robert,  English  Anglican  divine: 
b.  Hackney,  4  Sept.  1634;  d.  Westminster,  8 
July  1716.  He  was  educated  at  Oxford  and 
after  traveling  on  the  Continent  took  orders  in 
the  Church  of  England  in  1658.  He  was  uni¬ 
versity  orator  1660-77,  became  prebendary  of 
Westminster  in  1663,  in  1667  was  made  chap¬ 
lain  to  the  Duke  of  York,  and  in  1670  was 
appointed  canon  of  Christ  Church.  In  1676  he 
accompanied  Lawrence  Hyde,  afterward  Earl 
of  Rochester,  who  went  as  Ambassador  to 
Poland,  and  on  his  return  was  appointed  rector 
of  Islip,  Oxfordshire.  South’s  hatred  of  Roman 
Catholics  was  as  strong  as  his  contempt  for 
Puritans.  He  hesitated  for  some  time  at  the 
event  of  the  Revolution  over  the  matter  of  his 
allegiance  but  finally  adopted  the  parliamentary 
fiction  that  the  flight  of  James  was  in  effect  an 
abdication.  In  1693  he  entered  upon  his  great 
controversy  with  Sherlock,  dean  of  Saint  Paul’s, 
occasioned  by  the  latter’s  Vindication  of  the 
Doctrine  of  the  Trinity*  which  South  answered 
by  his  anonymous  ‘Animadversions,*  full  of 
learning  and  incisive  logic  as  well  as  fierce  sar¬ 
casm  and  petty  personalities.  To  Sherlock’s 
(Defense*  South  published  a  rejoinder,  ‘Tri- 
theism  charged  upon  Dr.  Sherlock’s  new  notion 
of  the  Trinity*  ;  and  the  controversy  became  the 
talk  and  ridicule  of  the  town  until  the  king 
himself  intervened.  In  1713  he  refused  the  see 
of  Rochester  and  the  deanery  of  Westminster. 
His  sermons  are  masterpieces  of  clear  thought, 
direct  and  vigorous  in  English,  sometimes  rising 
to  eloquence,  often  spiced  with  a  wit  and  sar¬ 
casm  unusual  in  pulpit  utterances,  and  straining 
at  times  the  bounds  of  propriety.  His  sermons 
were  published  by  himself  in  1679-1715 ;  an 
additional  volume  in  1717  contained  his 
( Memoirs*  and  the  account  of  the  Polish 
travels.  Modern  editions  were  published  in 
1823,  1842,  1843,  1845,  with  the  ‘Memoir,*  and 
1850. 

SOUTH  AFRICA,  an  ambiguous  geo¬ 
graphical  term  embracing  (a)  only  British 
South  Africa,  or  (b)  British  South  Africa  plus 
Portuguese  East  Africa  and  that  territory 
formerly  known  as  German  South-West  Africa. 
Although  the  term  is  generally  applied  to  that 
part  of  the  continent  south  of  the  Zambesi, 
below  the  14th  degree  of  southern  longitude,  a 
portion  of  British  South  Africa,  viz.,  North- 
East  Rhodesia,  reaches  eight  degrees  further 
north,  to  Lake  Tanganyika.  If  we  accept  that 
boundary  line  as  the  extreme  northern  limit, 
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then  South  Africa  would  include  not  only  the 
whole  of  Portuguese  East  Africa  and  a  third 
of  German  East  Africa,  but  also  entire  Ger¬ 
man  South-West  Africa  and  three-fourths  of 
Angola.  Officially,  however,  the  British  terri¬ 
tory  north  iof  the  Zambesi  is  styled  British 
Central  Africa.  Leaving  out  Portuguese 
possessions,  for  which  see  Portugal;  and  the 
former  German  territories,  for  which  see 
South-West  Africa  and  East  Africa,  there 
remains  the  subject  of  this  article,  British  South 
Africa. 

This  great  territory  comprises  the  Union 
of  South  Africa  (q.v.),  composed  by  the  Cape 
of  Good  Hope,  Natal,  the  Transvaal  and  the 
Orange  Free  State,  Rhodesia  and  Northern 
Rhodesia,  the  Bechuanaland  Protectorate, 
Swaziland  and  the  native  territory  of  Basuto¬ 
land.  All  these  will  be  found  under  separate 
heads.  Together  with  Walfish  Bay  (430 
square  miles),  the  area  of  British  South  Africa 
is  1,205,357  square  miles,  with  a  population  at 
the  last  census  of  8,102,861,  being  approxi¬ 
mately  1,310,027  whites,  6,610,535  natives  and 
182,299  Asiatics.  Geographically  it  lies  be¬ 
tween  8°  and  35°  south,  and  12°  and  36°  east. 
The  Belgian  Kongo  and  former  German  East 
Africa  bound  it  on  the  north,  the  Nyasaland 
Protectorate  and  Portuguese  East  Africa  on 
the  east,  Angola  (Portuguese)  and  German 
South-West  Africa,  now  called  the  South-West 
Africa  Protectorate,  on  the  west.  The  ex¬ 
treme  length,  from  the  Kongo  border  to  Cape 
Agulhas,  is  close  on  2,000  miles ;  greatest 
breadth,  900  miles.  Only  Cape  Colony  and 
Natal  border  on  the  coast,  washed  in  the  west 
by  the  Atlantic  Ocean,  and  in  the  south  and 
east  by  the  Indian  Ocean.  The  toal  coastline 
of  Cape  Colony,  from  the  Orange  to  the 
Umzimkulu  estuaries,  is  roughly  1,300  miles; 
that  of  Natal,  about  380  miles.  Prominent 
headlands  along  the  coast  are  Cape  Castle, 
Cape  of  Good  Hope,  Danger  Point,  Cape 
Agulhas,  Cape  Saint  Francis  and  Cape  Recife, 
enclosing  a  number  of  inlets  or  exposed  road¬ 
steads —  Table  Bay,  Saint  Helena  Bay,  False 
Bay,  Plettenbergs  Bay,  Mossel  Bay,  Saldanha 
Bay  and  Algoa  Bay.  For  the  most  part  the 
coastline  is  low-lying  and  inhospitable ;  the 
harbors  are  mostly  unprotected  and  the  river- 
mouths  are  choked  by  sand-bars.  Behind  the 
seaboard  rise  ramparts  of  hills  shutting  off  the 
interior.  In  places  the  mountains,  which  run 
parallel  to  the  coast,  run  down  close  to  the 
sea,  as  at  Table  Bay  (3,582  feet  high).  The 
highest  points  are  in  the  southeast,  on  the 
Drakensberg,  which  in  places  rises  to  a  height 
of  10,600  feet.  The  various  ranges  almost 
form  a  succession  of  steps  leading  to  the  great 
table-land  of  the  interior.  The  Transvaal  is 
practically  a  large  plateau  from  4,000  to  6,000 
feet  above  sea-level.  The  High  Veld,  the  high¬ 
est  part  of  the  Transvaal  Province  has  con¬ 
sequently  a  healthy  and  bracing  climate.  A 
large  part  of  the  interior  plateau,  of  which  the 
northern  part  includes  Rhodesia  and  Nyasa¬ 
land,  is  flat  Or  only  diversified  by  worn 
remnants  of  hills.  The  great  Kalahari  Desert 
and  other  extensive  areas  are  largely  or  wholly 
semi-desert  or  “Karroo,®  while  the  most  fertile 
regions  lie  on  the  southern  and  eastern  coast- 
lands.  With  little  interruption  a  similar  ter¬ 
raced  formation  extends  throughout  the  south¬ 


eastern  region  between  Kafirland  and  the 
Limpopo.  The  Lobombo  Mountains,  a  single 
chain  of  about  3,000  feet,  traverse  Zululand, 
Swaziland  and  the  Transvaal,  while  the  inner 
and  higher  escarpments,  sweeping  round  the 
extremity  of  the  continent  from  the  Orange 
estuary  to  the  Limpopo,  are  here  continued 
beyond  the  Stormberg  as  the  Randberg  or 
Drakenberg  range,  and  reach  an  altitude  up  to 
10,000  feet.  On  the  outer  slope,  falling  sea¬ 
ward  through  a  series  <of  terraces,  lie  Natal 
and  Zululand.  The  nucleus  of  these  highlands 
is  formed  by  the  Antelope  or  Potong  Moun¬ 
tain  at  the  converging  point  of  Basutoland, 
Natal  and  the  Orange  River  Free  State,  and 
constitutes  the  main  divide  between  the  waters 
flowing  west  to  the  Orange  Basin  and  east 
to  the  Indian  Ocean.  From  here  the  Draken¬ 
berg  turns  northward  and  culminates  in  the 
highest  point  of  the  Transvaal,  the  Mauch- 
berg,  8,730  feet  high.  The  surface  of  the 
Orange  Free  State  is  mostly  level  or  gently 
undulating,  with  some  ridges  of  hills  and 
numerous  isolated,  generally  flat-topped,  emin¬ 
ences  called  “kopjes,®  rarely  more  than  500 
to  700  feet  high,  though  the  whole  plateau  is 
from  4,000  to  5,000  feet  above  sea-level.  Im¬ 
mediately  north  of  the  Transvaal  lies  South¬ 
ern  Rhodesia,  separated  by  the  Limpopo  River, 
and  extending  northward  to  the  Zambesi.  An 
elevated  region  runs  through  this  territory 
from  the  source  of  the  Shashi  on  the  west,  in 
a  northeasterly  direction  to  the  source  of  the 
Manyami  River,  and  thence  southeastward  to 
the  sources  of  the  Pungwe  and  Odyi.  The 
watershed  between  the  Zambesi  and  Limpopo 
drainage  areas  runs  along  this  elevated  back¬ 
bone  in  the  central  and  western  portions,  and 
between  the  Zambesi  and  Sabi  farther  east. 
The  most  famous  landmarks  of  Rhodesia  are 
the  great  Victoria  Falls  and  the  Matoppo 
Hills,  where  the  founder  of  the  country,  Cecil 
Rhodes,  is  buried. 

The  drainage  of  South  Africa  is  effected 
by  the  Orange  River  flowing  into  the  Atlantic, 
the  Zambesi,  Limpopo  and  (Other  streams  into 
the  Indian  Ocean,  as  well  as  numerous  small 
streams.  Owing  to  the  _  steep  fall,  and  the 
intermittent  supply  of  rain,  only  the  Zambesi 
is  at  all  available  for  navigation.  That  river, 
which  forms  a  great  delta  on  the  coast  of 
Portuguese  East  Africa,  divides  Southern 
Rhodesia  from  British  Central  Africa.  It  is 
navigable  by  steamers  of  light  draught  from 
its  mouth  for  300  miles  to  the  Kebra  Basa 
rapids  above  Tet'e;  a  steamer  placed  on  the 
river  above  those  rapids  has  reached  the  mouth 
of  the  Gwai,  600  miles  farther  and  from  this 
point  onwards  a  succession  of  rapids  and  two 
large  waterfalls  make  the  river  unnavigable 
for  any  long  distance  without  a  break.  The 
drainage  basin  of  the  Orange  River  is  the 
whole  country  south  of  the  Witwatersrand 
enclosed  by  the  escarpment,  excepting  a  small 
area  in  Calvinia  and  Namaqualand.  The  main 
stream  of  that  river,  which,  is  swelled  by  many 
tributaries,  rises  in  the  Basuto  highlands,  and 
on  the  coast  side  of  the  range  countless  rivers 
and  torrents  struggle  through  the  mountain 
defiles  during  the  rainy  season.  But  during 
the  greater  part  of  the  year  when  there  is  no 
rain  many  of  these  rivers  are  only  dry  beds. 
The  Vaal  River,  like  the  Orange,  is  not 
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navigable,  but  has  a  more  varied  course, 
traversing  the  hilly  country  made  of  pre- 
Karroo  rocks  around  Parys  and  Venterskroon, 
and  for  a  distance  of  over  230  miles  it  occupies, 
together  with  its  affluent  the  Hart’s  River  and 
the  Orange  River,  the  course  of  an  ancient 
pre-Karroo  valley  (Kaap),  from  Vryburg  to 
Prieska.  The  Limpopo  receives  the  drainage 
of  the  northern  and  middle  Transvaal  either 
by  gorges  cut  back  through  the  escarpment  or, 
higher  up  its  course,  by  the  Magalakwin, 
Croco'dile  and  other  rivers  which  flow  north¬ 
ward,  describing  a  semi-circle  of  nearly  1,000 
miles  between  its  source  below  Pretoria  and 
its  mouth  above  Delagoa  Bay. 

Climate. —  The  plateau  configuration  of  the 
country  has  the  effect  of  maintaining  the 
climate  of  South  Africa  with  remarkable  uni¬ 
formity.  Thus,  Salisbury,  in  Rhodesia,  though 
within  the  tropics  and  16°  nearer  the  equator, 
has  a  mean  annual  temperature  only  2°  higher 
than  Cape  Town,  while  the  Mossel  Bay  has 
practically  the  same  annual  temperature  as 
Pretoria  and  Pietersburg,  respectively  some 
8^4°  and  10j^°  farther  north.  The  mean  range 
between  Cape  Town  and  Salisbury  is  62.6°  and 
64.6°  Fahrenheit.  The  mean  daily  range  in¬ 
creases  from  the  coast  inwards,  averaging 
slightly  over  12°  F.  at  the  south  coast  stations 
and  increasing  to  over  30°  F.  in  Basutoland 
and  parts  of  the  High  Veld,  where,  however, 
it  is  mostly  between  26°  and  28°.  The  seasons 
are  the  reverse  of  those  in  the  northern  hemi¬ 
sphere,  the  three  warmest  months,  December- 
February;  the  maximum  or  day  temperatures 
are  highest  (82.2°  F.)  in  January,  and  decrease 
to  the  lowest  (66.3°  F.)  in  June,  after  which 
they  rise  again.  The  minimum  or  night  tem¬ 
perature  curve  falls  from  its  highest  value 
(59.1°F.)  in  February  to  its  lowest  point 
(39.4°  F.)  in  July.  The  rainfall  varies 

enormously,  ranging  from  over  200  inches  in 
the  mountainous  district  of  the  southwest  of 
the  Cape  Province  to  2.5  inches  at  Port  Nol- 
loth,  and  0.3  at  Walfish  Bay.  In  the  east  of 
the  province  the  normal  annual  rainfall  is 
about  62  inches. 

Aborigines  —  The  native  races  are  (1)  the 
yellow-skinned  Bushmen  and  Hottentots,  and 
(2)  the  various  branches  of  the  dark-skinned 
Bantu.  Up  to  the  end  of  the  18th  century  the 
two  former  races  constituted  the  <(native®  pop¬ 
ulation,  but  these  are  now  practically  extinct, 
as  separate  races,  while  the  Hottentot  stock 
has  contributed  largely  to  the  population  of 
mixed  European  and  African  blood  known 
officially  as  ((colored  persons.®  The  Bantus, 
after  more  than  a  century  of  wars,  have  been 
brought  with  varying  completeness  under  the 
control  of  European  officials,  and  having  bene¬ 
fited  physically  by  a  modified  European  system 
of  government,  now  show  a  rate  of  increase 
slightly  higher  than  that  of  the  European  popu¬ 
lation. 

White  Peoples. —  The  original  stock  of  the 
Boer  or  Dutch  Afrikander  people  contained  a 
considerable  mixture  of  French  blood.  The 
foundation  of  the  predominant  white  popula¬ 
tion  was  laid  almost  exclusively  between  1652 
and  1690.  The  1687  census  showed  573  Euro¬ 
peans,  exclusive  of  the  officials  and  servants  of 
the  Dutch  East  India  Company.  Immigration 
records  show  that  the  main  elements  of  this 


parent  stock  were:  (1)  the  discharged  soldiers, 
sailors  and  other  servants  of  the  company  who 
formed  the  original  settlement  in  1657;  (2) 
parties  of  young  women  from  the  public  or¬ 
phanages  of  Holland,  sent  out  by  the  company 
in  1685;  (3)  a  community  of  Huguenot  ref¬ 
ugees;  and  (4)  a  number  of  Dutch  families. 
The  company  took  drastic  measures  from  the 
first  to  prevent  the  Huguenots  from  establish¬ 
ing  a  separate  nationality,  and  by  the  middle 
of  the  18th  century  the  French  language  was 
forgotten  and  the  refugees  incorporated  into 
the  Dutch  majority,  speaking  the  broken 
Dutch  patois  known  as  the  Taal.  With  the 
advent  of  British  rule  in  1806  arrived  an 
influx  of  British  officials,  soldiers,  merchants 
and  missionaries,  followed,  in  1820,  by  some 
5,000  British  immigrants.  During  the  next  50 
years  many  thousands  more  were  poured  into 
the  country,  and  English  became  the  current 
language  over  wide  areas.  Over  2,000  men  of 
the  Anglo-German  Legion  were  settled  in 
British  Kaffraria ;  other  emigrants  came  also 
from  central  and  eastern  Europe,  and  Italy. 
After  the  close  of  the  South  African  War 
(q.v.)  some  2,000  British  agricultural  settlers 
were  established  side  by  side  with  the  Boer 
farmers,  and  employment  was  found  for  3,500 
young  women,  mainly  domestic  servants,  sent 
from  Great  Britain  by  the  joint  efforts  of  the 
government  and  private  organizations. 

Religion. —  The  Dutch  Reformed  Church 
and  the  Third  Afrikanshe  Gereformeerde  Kirk 
have  the  largest  European  membership  (700,000 
in  1911),  the  Church  of  England  coming  sec¬ 
ond  with  some  260,000.  Next  in  strength  are 
the  Wesleyans,  Presbyterians,  Baptists,  Con- 
gregationalists,  Roman  Catholics,  Lutherans 
and  Jews. 
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SOUTH  AFRICA  COMPANY,  British. 

See  British  South  Africa  Company. 

SOUTH  AFRICAN  REPUBLIC.  See 

Transvaal. 

SOUTH  AFRICAN  WAR,  a  conflict  (1899- 
1902)  between  _  Great  Britain  and  the  South 
African  Republic  (Transvaal)  and  the  Orange 
Free  State.  A  considerable  body  of  the  Dutch 
population  of  South  Africa  has  never  been 
reconciled  to  the  rule  of  the  British,  and  rea¬ 
sonable  grounds  for  discontent  have  not  been 
wanting.  (See  Boers).  The  settlement  agreed 
to  by  Gladstone’s  government  in  1881  after 
Majuba  Hill  (q.v.)  —  followed  in  a  modified 
form  by  that  of  1884  — was  generally  looked 
upon  by  the  Boers  of  the  Transvaal  as  a 
triumph  for  them.  (<Majuba  day®  was  annually 
celebrated  as  commemorating  a  great  event  in 
their  history, _  and  this  tended  to  keep  alive  a 
spirit  of  hostility  to  Great  Britain,  and  perhaps 


to  foster  thoughts  of  a  greater  triumph  that 
might  be  attained  in  the  future.  The  wars  with 
the  natives,  continued  even  after  1884,  had 
made  the  Boers  on  the  whole  a  military  people, 
and  about  1893  President  Kruger  (q.v.)  began 
to  increase  the  Transvaal  armaments,  seeing 
that  nothing  but  force  could  ultimately  keep  the 
Uitlanders^-the  non-Boer  settlers  in  the  Trans¬ 
vaal,  especially  in  Johannesburg  (q.v.) — from 
gaining  political  rights,  and  that  force  would 
also  be  necessary  to  enable  him  to  get  rid  en¬ 
tirely  of  British  suzerainty,  and  to  secure,’  what 
he  had  long  desired,  free  access  to  the  coast. 
The  Jameson  Raid  (see  Jameson,  Sir  Leander 
Starr),  an  ill-advised  attempt  made  at  the  close 
of  1895  by  a  handful  of  British  subjects,  who 
invaded  the  Transvaal  with  a  view  to  gaining 
some  advantage  for  the  Uitlanders  —  furnished 
ground  for  increasing  the  warlike  equipments 
of  the  country,  and  the  gold  mines  of  the  Rand 
(see  Witwatersrand)  supplied  the  funds 
which  were  spent  on  rifles,  artillery,  ammuni¬ 
tion,  etc.,  all  of  the  newest  and  best  types. 
These  funds  had  to  be  provided  in  great  part 
by  the  Uitlanders,  who,  though  they  bore  the 
bulk  of  the  taxation,  and  owned  a  great  share 
of  the  property  in  the  Transvaal,  were  excluded 
from  any  share  in  the  government,  and  were 
treated  in  a  harsh  and  domineering  spirit. 
Early  in  1899  a  numerously  signed  petition 
from  British  residents  in  the  Transvaal  was 
forwarded  by  Sir  Alfred  (now  Lord)  Milner 
(q.v.),  the  high  commissioner,  to  the  home  gov¬ 
ernment,  setting  forth  the  grievances  of  the 
petitioners,  and  declaring  their  position  to  have 
become  ^intolerable.®  It  was  then  arranged,  on 
the  invitation  of  President  Steyn  (q.v.)  of  the 
Orange  Free  State,  that  matters  should  be  dis¬ 
cussed  between  the  high  commissioner  and 
President  Kruger  at  the  Free  State  capital, 
Bloemfontein.  The  parties  held  meetings  from 
31  May  to  5  June,  but  no  agreement  was 
reached.  President  Kruger  now  submitted  to 
the  Transvaal  Volksraad  a  franchise  scheme  of 
his  own,  professedly  meeting  all  legitimate  or 
reasonable  claims  of  the  Uitlanders.  To  this 
many  of  his  friends  gave  their  approval,  though 
Sir  A.  Milner  thought  it  came  far  short  of 
what  was  required.  Then  followed  more 
negotiations,  which  sometimes  seemed  to  give 
hope  of  a  satisfactory  result;  but,  apart  from 
the  franchise  question,  the  claim  of  the  South 
African  Republic  to  the  status  of  a  perfectly 
independent  state  still  barred  the  way  to  a 
settlement.  Meantime  the  war  spirit  was  ris¬ 
ing  in  the  Transvaal.  On  8  September  the 
British  Cabinet  decided  to  raise  the  garrison  in 
South  Africa  to  a  strength  sufficient  to  protect 
the  colonies.  On  9  October  the  South  African 
Republic  presented  an  ultimatum,  delivered  to 
the  British  agent  in  the  Transvaal,  for  answer 
within  48  hours,  demanded  that  all  matters  in 
dispute  should  be  settled  by  arbitration  or  in 
some  other  way  to  be  agreed  on ;  that  all  troops 
on  the  borders  of  the  republic  should  be  in¬ 
stantly  withdrawn;  that  reinforcements  which 
had  arrived  in  South  Africa  since  1  June  should 
be  removed  from  South  Africa  within  a  rea¬ 
sonable  time;  and  that  the  troops  then  on  their 
way  to  South  Africa  should  not  be  landed. 
War  at  once  followed,  the  Orange  Free  State, 
by  a  previous  arrangement,  joining  the  neigh¬ 
boring  republic. 
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The  war  was  actually  begun  by  the  Boers 
invading  Natal  and  Cape  Colony,  Lady- 
smitl^  in  the  former  and  Kimberley  and  Mafe- 
king  in  the  latter  being  the  places  in  which  the 
greatest  interest  was  almost  immediately  cen¬ 
tred.  At  the  beginning  of  the  struggle  the 
British  regular  troops  in  South  Africa  did  not 
greatly  exceed  22,000  in  number,  about  half  of 
them  being  in  Natal  under  the  command  of  Sir 
George  White,  who  had  his  headquarters  at 
Ladysmith.  On  20  October  the  Boers  who  had 
invaded  northern  Natal  endeavored  to  cut  off 
the  British  camp  near  Dundee,  where  General 
Symons  was  stationed  with  about  5,000  men. 
They  were  repulsed  at  Talana  Hill,  but  the 
British  general  was  mortally  wounded ;  and  the 
following  day  they  were  more  severely  de¬ 
feated  at  Elandslaagte  by  General  F ranch’s 
force  from  Ladysmith.  It  was  necessary,  how¬ 
ever,  to  withdraw  the  northern  garrison  to 
Ladysmith,  and  this  was  done — after  the  Boers 
had  been  beaten  off  by  General  White  at  Riet- 
fontein.  The  Boers  were  now  in  such  force 
that  (with  General  Joubert  as  commander-in¬ 
chief)  Ladysmith  was  soon  completely  invested, 
the  railway  from  the  south  being  seized,  as  well 
as  the  bridge  over  the  Tugela  at  Colenso.  Sev¬ 
eral  naval  guns  had  been  brought  into  Ladysmith 
before  this,  which  enabled  its  defenders  to  reply 
to  the  powerful  artillery  which  the  Boers  had 
planted  on  the  neighboring  heights.  Swarm¬ 
ing  down  into  Natal  the  invaders  overran  the 
country  as  far  as  the  Mooi  River  and  beyond, 
and  it  appeared  that  they  might  even  attack 
Maritzburg;  but  the  first  army  corps  of  54,000 
men  reached  South  Africa  in  November,  and 
Gen.  Sir  Redvers  Buller,  who  had  arrived  to 
take  supreme  command,  took  under  his  charge 
a  large  portion  of  this  force,  and  so  was  able 
to  drive  the  Boers  back  and  prepare  for  the 
relief  of  Ladysmith.  Other  divisions  of  the 
reinforcements  were  dispatched  inland  from 
Cape  Town,  Port  Elizabeth  and  East  London 
to  aid  in  checking  the  Boer  advance  into  Cape 
Colony,  and  to  open  the  way  to  Kimberley. 
The  force  which  undertook  the  latter  task  was 
under  the  command  of  Lord  Methuen,  while 
General  Gatacre  was  to  operate  against  the 
Boers  in  the  Stormberg  district  of  the  Cape 
Colony,  French  being  in  command  of  a  British 
force  between  the  two.  Advancing  northward, 
Methuen  assumed  the  offensive,  drove  the 
Boers  from  a  strong  position  at  Belmont,  de¬ 
feated  them  two  days  after  at  Enslin,  and  on 
28  November  dislodged  them  from  a  strong 
position  at  the  Modder  River,  which  was 
crossed  without  opposition.  Then  followed  a 
series  of  reverses  to  the  British  troops,  which 
cast  a  gloom  over  the  whole  empire. 

On  10  December  Gatacre  attempted  a  night 
attack  on  a  body  of  Boers  strongly  posted  near 
Stormberg,  but  after  a  toilsome  night  march  his 
men  unexpectedly  came  upon  the  enemy’s  posi¬ 
tion,  which  they  were  unable  to  capture,  and 
were  driven  back  with  heavy  loss.  On  the 
same  day  General  Methuen  had  shelled  the 
Boers  previously  to  attacking  their  position  at 
Magersfontein,  where,  as  at  many  places  after¬ 
ward,  the  Boer  general  De  la  Rey  (q.v.)  dis¬ 
tinguished  himself.  Early  next  morning,  while 
marching  to  the  attack  in  quarter  column,  and 
on  the  point  of  deploying,  the  Highland  brigade 
unexpectedly  found  itself  exposed  to  a  close 
fire  from  the  Boer  trenches  and  lost  very 


heavily,  the  commanding  officer,  General  Wau- 
chope,  being  killed.  The  third  and  most  seri¬ 
ous  reverse  took  place  in  Natal.  On  15  Decem¬ 
ber  General  Buller  attempted,  by  what  has  been 
generally  regarded  as  an  ill-judged  plan,  to 
force  his  way  across  the  Tugela  at  Colenso, 
with  the  view  of  relieving  Ladysmith.  This 
great  mistake  consisted  in  attacking  two  days 
earlier  than  arranged  for  with  White,  who  re¬ 
mained  inactive  in  Ladysmith  without  knowing 
what  was  going  on  outside.  It  has  not  been  ex¬ 
plained  why  Buller  did  not  advise  White  of  the 
change  in  his  plans.  Notwithstanding  a  display 
of  admirable  courage  on  the  side  of  the  British, 
and  certain  partial  successes,  the  plan  as  a  whole 
entirely  failed,  the  failure  being  aggravated  by 
casualties  in  killed,  wounded  and  missing 
amounting  to  over  1,100,  while  10  superior  guns 
were  abandoned  to  the  Boers.  The  only  son  of 
Lord  Roberts  (q.v.)  fell  at  Colenso. 

On  receiving  the  news  of  General  Buller’s 
repulse,  the  Cabinet  decided  to  send  out  imme¬ 
diately  the  seventh  army  division  already  being 
mobilized,  to  call  up  the  remainder  of  the  army 
reserve,  to  incorporate  a  new  yeomanry  force, 
to  allow  12  battalions  of  militia  to  volunteer  for 
service  abroad,  to  employ  volunteers  on  active 
service,  and  to  accept  offers  of  help  made  by 
the  great  colonies.  Lord  Roberts  was  in¬ 
structed  to  proceed  to  South  Africa  as  com¬ 
mander-in-chief,  with  Lord  Kitchener  as  chief 
of  his  staff;  and  Col.  Hector  Macdonald  was 
appointed  to  succeed  General  Wauchope  in 
command  of  the  Highland  brigade. 

When  the  year  1900  opened,  the  troops 
hemmed  in  at  Ladysmith,  Kimberley  and  Mafe- 
king  were  holding  their  own,  but  at  the  first 
place  enteric  fever  had  begun  to  make  serious 
ravages,  and  to  cause  much  anxiety.  In  the 
Cape  Colony  Methuen  was  confronted  by  Gen¬ 
eral  Cronje  in  a  strongly  intrenched  position; 
and  Gatacre,  after  falling  back  from  Stormberg, 
was  holding  Sterkstroom.  French  in  the  Coles- 
berg  district  was  more  actively  employed,  and 
succeeded  in  defeating  the  Boers  in  several  im¬ 
portant  actions.  Lord  Roberts  and  his  staff 
arrived  at  Cape  Town  on  10  January,  but  before 
anything  could  be  done  by  the  new  commander- 
in-chief,  Buller  made  another  attempt  against 
the  Boer  position  at  Colenso  (11  January). 
With  this  unsuccessful  movement  is  associated 
the  name  of  Spion  Kop,  an  eminence  in  the 
scene  of  action  the  seizure  and  temporary  oc¬ 
cupation  of  which  cost  many  British  lives  to 
no  purpose.  Yet  a  third  attempt  was  made  to 
break  through  to  Ladysmith  (5  February), 
Vaal  Krantz  being  a  position  which  figured 
most  prominently  on  this  occasion;  but  again 
the  result  was  only  disappointment,  to  the  be¬ 
sieged  force  more  especially.  Meanwhile 
Roberts  had  been  making  plans  for  more  ef¬ 
fectively  dealing  with  the  enemy,  and  had  col¬ 
lected  a  strong  cavalry  force  under  French 
between  the  Orange  River  and  the  Modder. 
While  the  attention  of  the  Boers  under  Cronje 
was  drawn  off  by  a  movement  carried  out  by 
Macdonald  and  the  Highland  brigade,  French 
advanced  rapidly  on  Kimberley  and,  in  spite  of 
all  opposition,  reached  the  place,  dispersed  the 
investing  troops,  and  entered  the  town  (16 
February).  Cronje  at  Magersfontein  had  now 
allowed  himself  to  get  into  a  difficult  position, 
not  fully  realizing  the  strength  and  intentions 
of  the  British,  and  though  he  tried  to  escape 
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eastward  toward  Bloemfontein,  it  was  too  late. 
He  was  brought  to  a  halt  at  Paardeberg,  took 
refuge  in  the  bed  of  the  Modder,  where  he 
managed  to  hold  out  for  a  week,  but  being 
completely  hemmed  in,  and  an  attempt  at  his 
rescue  by  General  De  Wet  being  defeated,  he 
surrendered  to  Roberts  with  over  4,000  men. 
This  was  on  27  February,  the  anniversary  of 
Majuba  Hill.  Cronje  and  the  rest  of  the 
prisoners  were  sent  to  Saint  Helena.  Mean¬ 
while  fresh  efforts  were  being  made  by  Buller 
for  the  relief  of  Ladysmith,  and  this  time  with 
success.  After  a  series  of  difficult  operations, 
the  Boer  left  was  finally  turned,  and  on  28 
February  Lord  Dundonald  rode  into  Ladysmith, 
being  followed  by  Buller  two  days  later.  The 
garrison  was  found  to  be  in  sore  straits  for 
want  of  food,  and  had  suffered  severely  from 
disease  as  well  as  from  the  attacks  by  which 
they  had  been  harassed.  One  of  the  fiercest  of 
these  had  been  made  on  6  January,  when  the 
Boers  had  endeavored  to  take  the  town  by 
storm,  but  were  repulsed  with  heavy  loss.  On 
this  occasion  a  position  known  as  Wagon  Hill 
had  been  three  times  captured  and  recaptured 
in  the  course  o±  the  day,  Gen.  Ian  Hamilton 
(q.v.)  here  greatly  distinguishing  himself.  It 
has  been  said  that  <(the  successful  defense  of 
Ladysmith  was  from  a  military  point  of  view 
the  most  valuable  achievement  of  the  war,  inas¬ 
much  as  the  loss  of  a  garrison  of  12,000  men 
would  have  been  a  graver  disaster  than  any 
conceivable  defeat  in  the  open  field;  and,  more¬ 
over,  the  fall  of  Ladysmith  was  to  be  the  signal 
for  the  general  rising  of  the  Dutch  in  the  Cape 
Colony  and  Natal.®  Following  on  the  successes 
in  the  west  of  the  Orange  Free  State  came 
successful  operations  by  the  generals  in  the 
northern  parts  of  Cape  Colony — Gatacre, 
Clements  and  Brabant.  Bloemfontein  now  be¬ 
came  Roberts’  objective,  and  after  Joubert  had 
vainly  attempted  to  bar  his  way  at  Poplar 
Grove,  and  again  at  Driefontein,  the  British 
commander  entered  the  capital  of  the  Orange 
Free  State  practically  without  opposition  (13 
March).  Kruger  and  Steyn  fled  to  the  north. 
The  keys  of  the  town  were  surrendered  to 
Lord  Roberts,  and  the  railways  being  soon  re¬ 
paired,  through  communication  was  opened  be¬ 
tween  Bloemfontein  and  Cape  Town.  The 
Orange  Free  State  was  proclaimed  British  ter¬ 
ritory. 

There  was  a  long  halt  at  Bloemfontein,  and 
during  this  period  enteric  fever  proved  a  ter¬ 
rible  scourge  to  the  British,  and  the  Boers  were 
encouraged  to  fresh  activity.  Several  mishaps 
now  befell  different  bodies  of  British  troops, 
and  De  Wet  proved  himself  a  leader  of  excep¬ 
tional  ability  on  the  Boer  side,  while  Louis 
Botha  (q.v.)  also  gained  distinction  for  himself, 
having  succeeded  to  the  chief  command  on  the 
death  of  Joubert  (27  March).  The  advance 
northward  from  Bloemfontein  began  on  3  May. 
The  British  forces  under  Gens.  Ian  Hamilton, 
French  and  Pole  Carew,  with  Lord  Roberts  at 
their  head,  often  showed  a  front  of  40  miles, 
and  though  the  enemy  repeatedly  seemed  to 
threaten  a  determined  stand,  no  effective  re¬ 
sistance  was  encountered,  either  on  the  Vaal  or 
elsewhere.  One  after  another  the  Boer  posi¬ 
tions  were  turned;  Botha’s  troops  fled  in  con¬ 
fusion  from  Johannesburg,  where  the  British 
flag  was  hoisted  on  31  May,  and  Pretoria,  the 
Transvaal  capital,  was  occupied  on  5  June,  no 


attempt  being  made  by  the  Boers  to  hold  the 
forts.  General  Botha  and  a  considerable  body 
of  men  retired  eastward  along  the  railway  in 
the  direction  of  Komati  Poort,  near  the  Portu¬ 
guese  frontier,  in  which  direction  President 
Kruger,  Mr.  Reitz  and  other  members  of  the 
Transvaal  government  had  preceded  him.  The 
Boers  were  followed  and  beaten  at  Pienaar’s 
Poort,  about  15  miles  from  Pretoria.  Mean¬ 
while  Buller  had  been  advancing  northward 
through  Natal,  and  had  entered  the  Transvaal 
from  that  side,  driving  the  Boers  before  him. 
On  15  May  Dundee  and  Glencoe  were  retaken, 
on  the  17th  Newcastle,  and  by  the  end  of  the 
month  he  was  encamped  within  striking  dis¬ 
tance  of  Majuba  and  Laing’s  Nek,  which  were 
strongly  held  by  the  enemy.  But  by  a  skilful 
turning  movement  General  Hildyard  secured 
command  of  the  Boer  positions,  which  were  at 
once  evacuated.  Buller’s  force  had  marched  50 
miles  in  six  days,  and  had  defeated  the  Boers 
in  four  engagements.  His  troops  were  thus  put 
in  a  position  to  co-operate  with  the  main  army 
under  Lord  Roberts,  and  early  in  July  the  rail¬ 
way  to  Pretoria  from  Durban  was  open.  The 
number  of  British  troops  in  South  Africa  by 
the  middle  of  the  year  was  about  250,000. 

Shortly  after  the  middle  of  May  (1900) 
news  reached  England  that  the  Boers  had  been 
driven  from  Maf eking,  and  that  the  town  had 
been  entered  by  a  British  force  from  the  south. 
The  place  had  been  invested  from  15  October, 
when  Cronje  with  a  force  of  some  9,000  men 
had  marched  to  the  attack.  It  was  well  sup¬ 
plied  with  stores,  and  this,  together  with  the 
indomitable  energy  and  fertility  of  resource 
shown  by  Major-General  Baden-Powell,  who 
commanded  the  small  garrison,  enabled  it  to  hold 
out  against  all  attempts  to  capture  it.  A  last 
attempt  to  take  it  had  been  made  on  13  May  by 
Commandant  Eloff,  a  grandson  of  President 
Kruger.  This  not  only  failed,  but  the  leader 
and  a  number  of  his  men  were  themselves  taken 
prisoners. 

In  the  end  of  July  an  important  success  was 
gained  in  the  Orange  Free  State  (now  called 
Orange  River  Colony)  by  General  Hunter,  with 
the  aid  of  Generals  Rundle,  Clement,  Bruce- 
Hamiliton,  Paget  and  Macdonald.  As  the  result 
of  a  combined  movement,  a  force  of  some  4,000 
Boers  under  Prinsloo  was  surrounded  by  the 
British  troops  and  forced  to  surrender  with 
guns,  horses  and  wagons,  the  burghers  being 
sent  as  prisoners  to  Ceylon.  De  Wet,  with 
2,000  men,  escaped,  as  on  various  subsequent 
occasions. 

Advancing  eastward  from  the  Pretoria  dis¬ 
trict  Roberts  joined  hands  with  Buller,  and 
from  his  headquarters  at  Belfast  issued  a  proc¬ 
lamation  annexing  the  Transvaal  to  the  British 
dominions  (1  September).  Previous  to  this 
Buller  had  forced  the  Boers  from  a  strong 
position  they  had  taken  up  near  Machadodorp, 
and  had  thus  effected  the  release  of  a  large 
number  of  prisoners  whom  they  had  taken  with 
them  from  Pretoria. 

On  11  September  President  Kruger  took 
refuge  in  Portuguese  territory,  and  many  of  his 
compatriots  followed  his  example,  or  scattered 
in  different  directions,  having  previously  de¬ 
stroyed  many  of  their  guns,  with  vast  quantities 
of  ammunition  and  stores.  Lord  Roberts  re¬ 
ported  that  there  was  nothing  left  of  the  Boer 
armies  but  a  few  marauding  bands,  but  this 


SOUTH  AFRICAN  WAR 


279 


view  of  the  case  proved  premature.  On  6 
October  Buller  left  the  army  for  England ;  on 
the  20th  President  Kruger  sailed  for  Europe 
on  board  a  Dutch  man-of-war.  Lord  Roberts 
left  for  home  before  the  end  of  the  year,  hand¬ 
ing  over  the  chief  command  to  Lord  Kitchener. 

The  war  had  now  entered  upon  what  might 
be  called  the  guerrilla  stage,  during  which  the 
activity  and  daring  of  such  leaders  on  the  Boer 
side  as  Botha  and  De  Wet  gave  plenty  of  hard 
work  to  the  British  troops.  Looking  with  con¬ 
fidence  for  support  from  their  kinsmen  in  the 
Cape  Colony  and  Natal,  and  still  hoping  for  the 
intervention  of  some  European  power,  the  Boer 
leaders  planned  two  enterprises  which  they 
thought  might  yet  retrieve  their  cause.  Botha, 
with  some  6,000  men,  was  to  make  a  sudden 
dash  into  Natal  and  raid  the  country,  if  pos¬ 
sible,  all  the  way  down  to  Durban,  while  De 
Wet  was  to  execute  a  similar  movement  in  the 
direction  of  Cape  Town.  These  attempts  were 
made  in  the  early  part  of  1901.  Botha’s  plan 
was  completely  frustrated  by  a  great  sweeping 
movement  of  General  French;  the  Boers  were 
dispersed  with  the  loss  of  guns,  wagons  and 
immense  numbers  of  cattle  and  sheep.  De  Wet 
fared  no  better  but,  like  Botha,  he  himself  es¬ 
caped  capture,  though  losing  guns,  ammunition 
and  wagons.  Marauding  bands  that  had  be¬ 
longed  to  his  force  managed,  however,  to  enter 
the  Cape  Colony,  and  for  a  time  gave  much 
trouble,  aided  and  encouraged  as  they  were  by 
their  Dutch  friends.  To  checkmate  the  Boer 
system  of  warfare  Kitchener  resolved  to  clear 
the  country  of  food  and  cattle  so  as  to  deprive 
the  Boers  of  supplies,  to  protect  the  railways  by 
chains  of  blockhouses,  to  carry  similar  chains 
across  the  country  in  suitable  directions,  and  to 
keep  the  Boers  perpetually  on  the  move  by 
mobile  columns  of  British  troops.  Kitchener’s 
measures,  which  were  found  exceedingly  effect¬ 
ive  in  the  long  run,  included  the  gathering  to¬ 
gether  of  great  multitudes  of  Boer  women  and 
children  into  the  so-called  concentration  camps, 
a  measure  widely  discussed  and  much  con¬ 
demned  in  the  press  of  neutral  countries. 

A  discussion  regarding  terms  of  peace  took 
place  between  Lord  Kitchener  and  General 
Botha  on  28  March  1901,  but  nothing  came  of 
it ;  the  gradual  wearing  down  of  the  Boers  went 
on,  and  by  the  end  of  May  they  had  lost  prac¬ 
tically  all  their  artillery  (apart  from  guns 
buried  in  the  earth).  On  12  July  the  Free 
State  government  and  some  important  papers 
were  captured  at  Reitz,  and  President  Steyn 
himself  made  a  narrow  escape.  On  7  August 
Kitchener  issued  a  proclamation  calling  for  the 
surrender  of  the  Boers  by  15  September,  on 
pain  of  the  perpetual  banishment  of  the  leaders, 
and  of  the  property  of  the  others  being  charged 
with  the  cost  of  maintenance  of  their  families 
in  British  hands.  The  Transvaal  and  Free 
State  leaders  had  been  discussing  the  advisa¬ 
bility  of  giving  in,  but  President  Kruger,  from 
Europe,  urged  them  to  continue  fighting  until 
their  independence  was  secured.  Renewed  ac¬ 
tivity  on  the  part  of  Botha,  De  Wet  and  other 
Boer  leaders  followed,  and  the  British  met  with 
one  or  two  rather  serious  mishaps.  By  the  end 
of  the  year  1901  there  had  been  put  out  of 
action  some  53,000  Boers,  of  whom  40,000  were 
in  concentration  camps  or  were  kept  in  custody 
in  Saint  Helena,  Ceylon,  India,  Bermuda  or 
elsewhere.  After  some  great  <(drives»  organ¬ 


ized  by  Kitchener  and  carried  out  in  the  early 
part  of  1902,  which  resulted  in  the  surrender 
of  many  burghers,  and  which  owed  their  suc¬ 
cess  largely  to  the  blockhouse  system,  nego¬ 
tiations  for  peace  were  at  last  entered  on  (23 
March),  though  military  operations  were  not 
suspended.  The  Boer  leaders  were  granted 
facilities  for  meeting  and  discussing  matters 
among  themselves  and  with  the  different  com¬ 
mandoes,  and  after  this  had  gone  on  for  some 
time,  on  15  May  a  conference  of  Boer  repre¬ 
sentatives  met  at  Vereeniging  to  consider  terms 
of  surrender.  Among  those  present  were  Botha, 
Beyers,  Smuts,  De  Wet  and  Delarsy.  It  was 
not  until  the  last  day  of  the  month,  however,  that 
peace  was  absolutely  secured,  the  surrender 
being  signed  at  Pretoria  by  Lords  Kitchener  and 
Milner  and  the  chief  civil  and  military  represen¬ 
tatives  of  the  Boers,  and  the  war  thus  brought 
to  an  end.  After  over  two-and-a-half  years’ 
war  the  whole  of  South  Africa,  from  Cape 
Town  to  the  Zambesi,  had  been  added  to  the 
British  Empire.  The  main  points  agreed  upon 
were:  that  the  Boer  forces  would  immediately 
lay  down  their  arms  and  hand  over  all  guns, 
rifles  and  munitions  of  war;  that  burghers  in 
the  field  outside  the  Transvaal  and  Orange 
River  Colony,  and  all  prisoners  of  war  outside 
South  Africa,  on  declaring  their  acceptance  of 
the  position  of  subjects  of  Edward  VII,  should 
be  brought  back  to  their  homes  as  soon  as 
transport  could  be  provided  and  their  means  of 
subsistence  secured;  that  no  proceedings  civil 
or  criminal  should  be  taken  against  burghers  so 
surrendering  or  returning,  for  acts  done  in  con¬ 
nection  with  the  war,  unless  as  regards  acts 
contrary  to  the  usages  of  war;  the  Dutch  lan¬ 
guage  to  be  taught  in  public  schools  where 
parents  desire  it,  and  to  be  allowed  in  courts 
of  law;  the  possession  of  rifles  to  be  allowed 
to  persons  requiring  them  for  protection,  on 
taking  out  a  license;  military  administration  to 
be  succeeded  as  soon  as  possible  by  civil  ad¬ 
ministration,  and  ultimately  representative  in¬ 
stitutions  and  self-government;  a  sum  equal  to 
$15,000,000  to  be  granted  for  the  purpose  of 
assisting  in  the  restoration  of  the  people  to  their 
homes,  besides  advances  on  loan  free  of  interest 
for  two  years.  These  terms  were  practically 
the  same  as  those  rejected  by  Botha  13  months 
earlier. 

In  this  struggle  there  had  been  engaged  on 
the  British  side  at  one  time  or  another,  or  sent 
to  the  seat  of  war  as  reinforcements,  from  the 
outbreak  of  war  until  the  conclusion  of  peace, 
448,435  men  of  all  arms,  including  228,171  regu¬ 
lars,  45,566  militia,  35,520  yeomanry,  19,856 
volunteers,  7,273  South  African  constabulary, 
18,229  regular  troops  from  India,  29,000  colonial 
contingents,  52,414  raised  in  South  Africa.  Of 
these  518  officers  and  5,255  men  were  killed, 
1,851  officers  and  20,978  men  were  wounded,  554 
officers  and  15,617  men  died  of  wounds  or  dis¬ 
ease.  How  many  men  the  Boers  had  in  the 
field  from  first  to  last,  including  the  rebels  be¬ 
longing  to  Cape  Colony  and  Natal,  will  probably 
never  be  known.  The  number  has  been  esti¬ 
mated  by  competent  authorities  at  60,000  to 
65,000.  The  Boer  casualties  have  never  been 
definitely  ascertained. 

Bibliography. —  ( History  of  the  War  in 
South  Africa,  1 899-1902 >  (Government  publi¬ 
cation,  2  vols.,  London  1907)  ;  (The  War  in 
South  Africa,*  by  the  Great  General  Staff,  Ber- 
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The  Times,  (History  of  the  War  in  South 
Africa5  (7  vols.,  London  1909)  ;  Botha,  P.  M., 
(From  Boer  to  Boer  and  Englishman  (Lon¬ 
don  1900)  ;  Cappon,  J.,  Britain’s  Title  in  South 
Africa)  (London  1902)  ;  Cloete,  H.,  (History 
of  the  Great  Boer  Trek  and  the  Origin  of  the 
South  African  Republics5  (London  1899)  ; 
Colquhoun,  A.,  (The  Afrikander  Land5  (Lon¬ 
don  1906)  ;  Creswicke,  L.,  ( South  Africa  and 
the  Transvaal  War5  (7  vols.,  London  1900-02)  ; 
Cunliffe,  F.  H.  E.,  (History  of  the  Boer  War5 
(London  1904)  ;  De  Wet,  Gen.  C.,  (Three 
Years’  War5  (London  1902)  ;  Doyle,  Sir  A. 
Conan,  <History  of  the  Great  Boer  War5  (Lon¬ 
don  1902)  ;  Fitz  Patrick,  Sir  P.,  (The  Trans¬ 
vaal  from  Within5  (London  1899)  ;  James, 
Capt.  L.,  (On  the  Heels  of  De  Wet5  (London 
1902)  ;  Kruger,  President,  ( Memoirs  of  Paul 
Kruger5  (autobiography;  2  vols.,  London 
1902)  ;  Leyds,  Dr.  W.  J.,  (The  First  Annex¬ 
ation  of  the  Transvaal5  (London  1906)  and 
<The  Transvaal  Surrender5  (London  1914)  ; 
Mahan,  Admiral  A.  T.,  (The  Story  of  the  War 
in  South  Africa5  (New  York  1900)  ;  Nevinson, 
H.  W.,  (The  Diary  of  a  Siege:  Ladysmith5 
(London  1900)  ;  Phillips,  Sir  L.,  (Transvaal 
Problems5  (London  1906) ;  Viljoen,  Gen.  B., 
(My  Reminiscences  of  the  Anglo-Boer  War5 
(London  1902). 

SOUTH  AMBOY,  N.  J.,  borough  in 
Middlesex  County,  at  the  mouth  of  Raritan 
River  and  the  head  of  Raritan  Bay,  and  on  the 
Pennsylvania,  the  Central  of  New  Jersey  and 
the  Raritan  River  railroads,  20  miles  south  of 
Newark.  It  was  founded  in  1835  and  became 
a  borough  in  1888.  It  is  important  as  a  ship¬ 
ping  point  for  coal,  and  hao  terra-cotta  works, 
clay  and  sand  pits  and  asphalt  works.  The 
most  notable  public  building,  is  the  borough 
hall;  and  there  are  two  public  schools  and  a 
Roman  Catholic  parish  school.  The  govern¬ 
ment  is  vested  in  a  mayor  and  a  council  of 
six;  two  members  of  which  are  elected  each 
vear  for  a  term  of  three  years.  Pop.  (1920) 
7,897. 

SOUTH  AMERICA,  a  continent  the  esti¬ 
mated  area  of  which  is,  in  round  numbers, 
7,300,000  square  miles  with  an  estimated  popu¬ 
lation  of  57,000,000  in  1919.  It  is  joined  to  Cen¬ 
tral  America  by  the  Isthmus  of  Darien,  the 
boundary-line  between  Colombia  and  the  Re¬ 
public  of  Panama  being  taken  as  its  limit  on 
the  northwest.  The  westernmost  point  <pn  its 
Pacific  Coast  is  directly  south  of  the  peninsula 
of  Florida;  both  the  extreme  northerly  point, 
projecting  into  the  Caribbean  Sea,  and,  at  the 
extreme  south,  the  archipelago  of  Tierra  del 
Fuego,  adjoin  long.  70°  W.,  which  is  also  the 
longitude  of  Cape  Cod,  Massachusetts.  Thus, 
its  Pacific  Coast  and  one-half  of  its  Caribbean 
Coast  lie  due  south  of  the  Atlantic  Coast  of  the 
United  States.  Moreover,  only  a  relatively 
small  part  of  the  great  equatorial  land-mass 
between  lat.  10°  N.  and  lat.  25°  S.  is  west  of 
longitude  70°.  The  Atlantic  coasts  form  an 
enormous  angle  reaching  so  far  toward  the  east 
that  sailing  distances  between  Pernambuco  and 
some  of  the  European  ports  are  practically 
equal  to  the  sailing  distance  between  New 
York  and  the  same  Brazilian  city.  In  reality, 
then,  South  America,  from  the  point  of  view  of 


inhabitants  of  the  United  States,  is  Southeast¬ 
ern  America. 

For  the  varied  purposes  of  social  intercourse 
and  commerce,  therefore,  its  eastern  coasts  be¬ 
low  the  equator  are  as  readily  reached  from 
Europe  as  from  the  great  centres  of  population 
in  the  United  States;  and  before  the  Great  War 
this  virtual  equality  in  geographic  situation  was 
converted  into  marked  advantage  for  Euro¬ 
peans  by  the  superior  facilities  for  transporta¬ 
tion  and  direct  intercommunication  between 
Europe  and  the  especially  important  South 
American  Atlantic  ports,  to  say  the  least, —  an 
advantage  which  was  accentuated,  so  far  as  it 
concerned  the  nations  of  southwestern  Europe, 
by  ancient  association,  force  of  habit  and  essen¬ 
tial  community  of  tradition  and  language.  The 
results  were  that  a  large  part  of  the  south¬ 
eastern  continent,  while  developing  distinctively 
New  World  characteristics  in  many  ways,  still 
constantly  received  formative  ideals  and  man¬ 
ners,  culture  and  its  fashions,  from  West-Euro- 
pean  sources,  and  of  course  bestowed  its  trade 
in  the  same  quarter.  For  studies  of  other 
causes  which  tended  to  produce  similar  effects, 
and  for  an  account  of  changes  wrought  during 
the  World  War,  see  Latin  America. 

Since  the  war  ended,  phases  of  readjustment 
to  changed  conditions  in  foreign  relations,  or 
of  new  developments  in  time-honored  Ameri¬ 
can  connections,  have  naturally  been  most  in 
evidence;  and  of  such  phases  there  are  three 
which  deserve  special  mention :  First,  a  move¬ 
ment  the  aim  of  which  is  to  promote  the  peace 
and  progress  of  the  Western  Hemisphere  and 
to  confirm  Pan-American  solidarity  (compare 
Special  Memorandum :  American  Questions  and 
the  Monroe  Doctrine ,  issued  by  the  Pan-Ameri¬ 
can  Union,  Washington,  April  1919)  ;  second, 
the  admirable  quality  of  the  views  expressed, 
and  confirmed  by  resolution,  in  the  First  Ameri¬ 
can  Congress  of  Economic  and  Commercial  Ex¬ 
pansion,  which  was  held  at  Montevideo,  official 
representatives  from  all  South  American  repub¬ 
lics  being  in  attendance,  and  which  advocated 
the  establishment  of  colleges  or  departments  of 
economic  expansion  in  colleges  and  schools,  to 
the  end  that  ((the  study  and  practical  solution 
of  economic  problems  may  be  intensified  in  the 
effort  to  cement  Pan-America  commercial 
friendship55 ;  third,  the  actual  state  of  foreign 
trade  as  between  the  United  States  and  South 
America,  an  estimate  by  the  National  City  Bank 
of  New  York  showing,  for  the  fiscal  year  1919, 
imports  from  South  America  gaining  about  150 
per  cent,  compared  with  those  of  1914;  exports 
to  South  America  about  225  per  cent;  the  total 
trade  of  the  United  States  with  South  America, 
including  both  imports  and  exports,  which 
amounted  only  to  $345,000,000  in  1914,  being 
estimated  by  the  same  authority  at  $1,000,000,- 
000  in  1919. 

The  South  American  republics  are  Argen¬ 
tina,  Bolivia,  Brazil,  Chile,  Colombia,  Ecuador, 
Paraguay,  Peru,  Uruguay  and  Venezuela. 
Dependencies  of  European  countries  on  the 
mainland  are  the  three  Guianas  —  British, 
Dutch  and  French.  The  Falkland  Islands,  which 
are  included  in  the  foregoing  estimates  of  area 
and  population,  are  British.  For  information 
in  regard  to  each  of  the  South  American  coun¬ 
tries —  its  area,  topography,  mineral  resources, 
agriculture,  manufactures,  weights  and  meas- 
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ures,  money,  banks,  government  (including  the 
judiciary  and  the  departmental,  state  or  pro¬ 
vincial  governments),  army  and  navy,  finances 
(revenues,  expenditures  and  public  debt), 
foreign  and  domestic  commerce,  population,  im¬ 
migration,  transportation,  climate,  flora  and 
fauna,  educational  system ,  religion,  history, 
literature  and  art,  bibliography,  etc. —  see  the 
articles  devoted  to  the  country  in  question,  to 
its  chief  cities  and  political  divisions;  also  the 
articles  under  the  general  caption  Latin 
America.  Important  geographic  features  are 
described  at  greater  length  in  separate  articles, 
e.g.,  Andes,  and  such  features  also  form  a  part 
of  the  wider  survey  in  the  article  America. 
For  lists  of  standard  works  on  South  America, 
the  reader  is  referred  to  bibliographies  ap¬ 
pended  to  the  articles  mentioned  above. 

Marrion  Wilcox. 

SOUTH  AMERICA,  American  Diplo¬ 
matic  Relations  with.  In  1783  the  future  in¬ 
fluence  of  the  new-born  American  republic  upon 
Spanish  America  was  foreseen  by  the  appre¬ 
hensive  Spanish  Prime  Minister,  Aranda.  Three 
years  later  Gordoqui,  the  Spanish  Minister  to 
the  United  States,  reported  that  Americans 
would  probably  form  an  establishment  on  the 
Falkland  Islands  to  which  many  American  ves¬ 
sels  had  gone  fishing  in  1784  and  1785. 

In  1787  American  vessels  sailing  from  Bos¬ 
ton  for  the  west  coast  stopped  at  the  island  of 
Juan  Fernandez  in  direct  violation  of  the 
Spanish  restrictive  order  of  1782  which  for¬ 
bade  foreign  ships  to  navigate  the  South  Seas 
without  the  permission  of  Spain.  In  1790 
other  American  vessels  stopped  at  the  Lobos 
Islands.  Thereafter,  in  spite  of  the  alarm  of 
Spanish  officials,  a  steadily  increasing  number 
of  vessels  contributed  their  influence  to  the 
development  of  new  ideas  along  the  Pacific 
Coast.  By  1798  Salem  merchants  began  with 
Cayenne  a  trade  which  rapidly  pressed  east¬ 
ward  along  the  Brazilian  Coast.  In  1799  Ameri¬ 
can  trading  vessels  (from  Philadelphia)  first 
reached  Montevideo.  By  1801  others  (from 
Boston  and  Providence)  first  opened  direct 
trade  with  Buenos  Aires.  American  trade 
thereafter  both  with  Brazil  and  with  ports  of 
the  Plate  rapidly  increased.  In  1803,  when 
Spain  complained  that  American  vessels  had 
participated  in  the  fishery  of  sea  dogs  on  the 
South  American  Coast,  Secretary  Madison,  by 
direction  of  Jefferson,  replied  that  Spain  was 
not  expected  to  controvert  nor  interrupt  the 
(( rights  of  American  citizens  to  navigate  and 
use  the  seas.® 

Through  efforts  of  business  men  and  whalers 
ideas  of  republicanism  and  independence  were 
introduced.  As  early  as  1798  leading  Ameri¬ 
cans  were  attracted  by  the  schemes  of  Miranda 
for  inaugurating  a  revolution  in  Spanish 
America.  In  1806,  even  before  the  British  ex¬ 
pedition  of  that  year  against  the  Plate  territory 
of  Buenos  Aires,  adventurous  Americans 
participated  in  an  ill-timed  and  unsuccessful 
expedition  against  Venezuela  which  Miranda 
equipped  at  New  York  under  the  representation 
that  he  had  the  secret  sanction  of  the  Ameri¬ 
can  government  at  Washington. 

In  the  Spanish-American  Revolution  which 
began  in  1810,  the  American  government  took 
a  live  interest  illustrated  in  the  prompt  appoint¬ 
ment  of  consular  (or  political)  agents;  but,  in 


the  face  of  strong  suggestions  or  invitations 
for  (<fraternal  alliances  which  would  unite  the 
Americas  forever,®  it  maintained  an  impartial 
neutrality,  opening  its  ports  equally  to  both 
parties  and  restraining  its  citizens  from  inter¬ 
fering  in  favor  of  either  belligerent  (although 
the  American  agent  J.  R.  Poinsett  directed  the 
Chilean  army  in  a  successful  attack  against  the 
Peruvian  forces  in  1813).  In  1815  William 
Thornton,  a  friend  of  the  three  early  Virginian 
presidents,  published  a  plan  which  he  had  ad¬ 
vocated  15  years  earlier,  in  favor  of  extending 
the  republican  system  over  all  the  Americas, 
and  the  adjacent  islands  — 13  sections  with  dis¬ 
tinct  governments  but  united  by  one  general 
government  at  the  <(City  of  America®  on  the 
Isthmus  of  Darien  across  which  a  lock  canal 
was  to  be  constructed  from  sea  to  sea.  In 
1815  President  Monroe  issued  a  neutrality 
proclamation,  and  in  1817  Congress  enacted  a 
neutrality  law,  which,  amended  in  1818,  estab¬ 
lished  a  higher  standard  of  national  obligation. 

In  1818  President  Monroe  received  a  tempt¬ 
ing  proposition  for  separation  of  all  Spanish 
America  from  Spain  and  the  establishment  of 
its  freedom  under  the  protection  of  the  United 
States  which  under  the  plan  was  to  extend  its 
territorial  limits  to  the  Isthmus  of  Panama. 

Finally,  in  March  1822,  yielding  to  an  obliga¬ 
tion  of  duty,  President  Monroe  recommended 
the  recognition  of  Venezuela,  Chile,  Colombia 
and  La  Plata  provinces  as  independent  states  — 
a  fact  practically  admitted  by  Spanish  official 
negotiation  with  the  insurgents  and  enforced 
by  the  absence  of  adequate  Spanish  forces  to 
dispute  it.  On  17  June  he  received  a  regular 
diplomatic  agent  from  Colombia  (Don  Manuel 
Torres).  In  January  1823,  under  act  ot  May 
1822,  he  appointed  ministers  to  Argentina,  Chile 
and  Colombia,  and  in  December  1823  issued  the 
famous  expression  of  policy  against  forcible 
intervention  by  a  combination  of  European 
powers  to  restore  Spanish  dominion  over  the 
new  republics.  On  3  Oct.  1824  the  American 
government  concluded  with  Colombia  at  Bogota 
the  first  American  treaty  with  a  Latin-American 
republic  —  the  first  of  a  long  series  of  treaties 
of  amity  and  commerce  with  the  republics,  and 
containing  liberal  provisions  for  the  abolition  of 
discriminating  duties  and  remained  in  operation 
until  1836.  In  May  1826,  it  recognized  the  in¬ 
dependence  of  Peru  which  had  recently  been 
successful  in  obtaining  the  surrender  of  Callao, 
the  last  Spanish  fortress  in  South  America. 
In  1825  and  thereafter  both  by  direct  repre¬ 
sentation  at  Madrid  and  by  solicitation  of  the 
co-operation  of  other  European  powers,  it 
sought  to  induce  Spain  to  recognize  the  govern¬ 
ment  of  the  new  republics  created  from  her 
former  provinces  and  in  September  1834  it 
finally  obtained  a  decision  in  favor  of  negotia¬ 
tions  to  that  end.  In  1825  it  recognized  the 
independence  of  Brazil  which  had  been  pro¬ 
claimed  in  1822  and  established  by  force  a 
year  later. 

Still  in  fear  of  Portugal  and  under  a  mis¬ 
apprehension  of  the  meaning  of  the  Monroe 
Doctrine,  Brazil  sought  an  alliance  with  the 
United  States  which  secretary  Clay  cour¬ 
teously  declined.  In  July  1824  Colombia 
also  inquired  whether  the  United  States 
would  agree  to  enter  into  a  treaty  of 
alliance  to  save  the  Americas  from  a  calamity 
of  the  despotic  system,  but  Jefferson  advised 
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Monroe  to  reply  that  the  United  States  could 
not  protect  them  without  concurrence  of  Eng¬ 
land.  In  1826  in  response  to  the  invitation  of 
Colombia  and  Mexico,  the  American  govern¬ 
ment  sent  delegates  to  .  the  Panama  Congress 
of  American  plenipotentiaries  called  by  Bolivar’s 
famous  circular  of  7  Dec.  1824;  but,  owing  to 
delay  caused  by  the  disapproval  of  the  Ameri¬ 
can  senate,  the  delegates  failed  to  reach  Panama 
in  time  for  the  Congress,  thus  disappointing 
Latin-American  expectations.  Whatever  plans 
may  have  been  conceived  by  the  Adams  ad¬ 
ministration  for  American  hegemony  of  the 
American  continent  (as  suspected  by  Canning) 
were  weakened  by  the  publicity  which  the 
Panama  debate  gave  to  American  racial  preju¬ 
dices  and  by  contemporary  American  protests 
against  the  proposed  Colombian-Mexican  at¬ 
tack  on  Cuba. 

In  1825-26,  the  possible  need  of  a  more 
competent  naval  force  on  the  west  coast  (to 
protect  American  commerce  from  possible 
piracy  which  might  result  from  the  unsettled 
condition  of  South  American  governments) 
first  attracted  the  attention  of  the  American 
government  to  the  need  of  a  trans-isthmian  pas¬ 
sage  at  Panama  which  was  again  considered  in 
1835  (when  Charles  Biddle  without  proper  au¬ 
thority  of  President  Jackson  went  to  Panama 
and  obtained  a  canal  concession  which  his 
government  declined  to  accept)  and  finally  re¬ 
sulted  in  a  transit  treaty  with  New  Granada  in 
1846. 

In  1831  a  long  dispute  with  Argentina 
arose  through  the  American  destruction  of  an 
establishment  which  the  government  of  Buenos 
Aires  had  made  on  the  Falkland  (or  Malavinas) 
Islands,  afterward  (1833)  effectively  occupied 
by  Great  Britain  under  a  claim  of  title  as¬ 
serted  and  maintained  for  60  years.  To  the  un¬ 
settled  shores  of  these  islands  American  citi¬ 
zens  engaged  in  whale  and  seal  fisheries  had 
resorted  for  shelter  and  necessary  supplies 
without  molestation  for  more  than  50  years, 
and  they  objected  to  the  seizure  of  their  ves¬ 
sels  in  1831  and  imprisonment  of  crews  at 
Soledad  by  one  Vernet  who  claimed  to  act 
under  an  indefinite  decree  issued  by  Buenos 
Aires  on  10  June  1829.  The  American  govern¬ 
ment,  regarding  Vernet’s  acts  as  lawless  and 
piratical,  promptly  asked  Buenos  Aires  for  a 
disavowal  and  sent  a  naval  vessel  which  de¬ 
ported  Vernet  and  his  followers  to  the  shores 
of  Uruguay.  Following  the  demand  of  the 
Argentina  government  for  reparation,  Mr.  Bay- 
lies,  the  American  charge,  demanded  his  pass¬ 
ports,  resulting  in  a  severance  of  diplomatic 
relations  for  several  years.  In  1841  General 
Alvear  at  Washington  pressed  claims  for  in¬ 
demnity  which  Secretary  Webster  declared 
must  await  the  final  settlement  of  the  British- 
Argentine  controversy  over  the  right  of  juris¬ 
diction  to  the  islands.  The  long-dormant  claim 
of  American  liability  was  revived  in  1883-85 
and  pronounced  by  the  American  government 
as  wholly  groundless  because  of  the  derelict 
condition  of  the  islands  which  justified  the 
act  of  the  American  naval  officer. 

After  1840  the  increasing  importance  of 
closer  relations  with  South  America  was 
recognized.  As  early  as  December  1842  the 
American  government  received  information  of 
a  proposed  Lima  Congress  of  Latin-American 


states  (Argentina,  Peru,  Bolivia,  New  Granada, 
Brazil  and  Mexico)  to  sustain  the  dominant 
parties  in  those  states  and  to  oppose  the  ad¬ 
vance  of  the  United  States  on  the  American 
continent.  In  1845  Argentina  and  other  South 
American  governments  were  disappointed  in 
their  hopes  of  active  interference  of  the  Ameri¬ 
can  government  against  the  Anglo-French 
blockade  of  the  coast  of  Buenos  Aires,  result¬ 
ing  from  Brazil’s  invitation  of  1844  for  their 
intervention  to  protect  the  independence  of 
Uruguay  which  had  been  recognized  by 
a  treaty  of  1828  signed  both  by  Brazil 
and  by  Buenos  Aires.  The  American  gov¬ 
ernment,  satisfied  with  assurances  obtained 
from  the  British  government  and  appiehensive 
of  no  danger  from  temporary  European  inter¬ 
vention,  decided  to  remain  neutral.  In  1844 
for  protection  of  American  interests  it  sent  a 
small  fleet  which  offended  the  Argentina  gov¬ 
ernment  by  seizure  of  vessels  of  the  Argentina 
squadron  —  an  act  which  was  promptly  dis¬ 
avowed.  Later,  in  March  1846,  Secretary 
Buchanan,  stating  that  the  moral  influence  of 
the  United  States  was  in  favor  of  Argentina, 
instructed  the  American  Minister  at  Buenos. 
Aires  to  report  promptly  any  British-French 
activities  indicating  territorial  designs.  In 
June  1845  Edward  A.  Hopkins  was  appointed 
“special  agent®  to  Paraguay  to  obtain  informa¬ 
tion  with  a  view  to  possible  recognition  of  its 
independence,  but  in  30  March  1846,  largely 
from  regard  to  Argentina,  he  was  peremptorily 
recalled  for  exceeding  his  authority  by  his 
diplomatic  negotiations  with  Paraguay  in  favor 
of  recognition  and  by  an  offer  of  mediation  be¬ 
tween  the  governments  of  Paraguay  and 
Buenos  Aires  in  favor  of  Paraguay  which  by 
league  with  Corientes  against  Argentina  would 
have  become  the  ally  of  England  and  France  in 
their  designs.  Fortunately  the  perplexing  ques¬ 
tion  presented  to  the  American  government  by 
participation  of  European  powers  in  La  Plata 
affairs  was  finally  settled  by  discontinuance  of 
the  blockade,  first  by  England  and  soon  there¬ 
after  by  France.  In  1850  the  American  Min¬ 
ister  at  Buenos  Aires  in  reply  to  a  hypothetical 
question  dispelled  the  illusion  of  General  Rosas 
that  the  United  States  would  aid  Argentina  to 
resist  France  in  case  of  war.  In  1846  serious 
complications  were  threatened  by  disturbances 
at  Panama,  across  which  communication  be¬ 
came  very  important  to  the  United  States,  and 
by  a  projected  expedition  of  General  Flores 
(formerly  president  _  of  Ecuador)  against 
Ecuador  —  an  expedition  which  was  supposed 
to  have  for  its  purpose  the  creation  of 
monarchies  in  the  new  world.  Two  years  later, 
Venezuela,  fearing  British  designs  of  annexa¬ 
tion  along  the  Guiana  border  as  a  result  of 
British  activities  there  since  1841,  turned  to  the 
United  States  in  hope  of  an  alliance.  At  the 
same  time  new  dangers  of  disorders  were 
threatened  by  a  territorial  quarrel  between  Peru 
and  Bolivia. 

In  order  to  secure  a  more  satisfactory 
transit  treaty  of  isthmian  transit  than  the  ar¬ 
rangement  which  had  been  negotiated  in  1844, 
the  American  government  concluded  a  treaty 
in  1846  providing  for  equality  of  use  of  the 
transit  route  for  the  commerce  and  citizens  of 
both  countries  under  American  guarantee, 
really  establishing  an  American  protectorate 
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over  the  isthmus,  but  for  a  commercial  purpose 
in  which  all  the  world  had  a  common  interest, 
and  with  expectation  of  similar  guarantees  by 
Great  Britain  and  France.  It  became  effective  on 
10  June  1848.  In  1847  in  reply  to  invitations 
for  protection  against  the  apprehended  Flores 
expedition,  Secretary  Buchanan  reported  that 
Spain  through  Calderon  had  disavowed  to  the 
American  government  any  part  in  the  proposed 
expedition  —  thus  indicating  her  abandonment 
of  intention  to  encourage  similar  expeditions 
and  removing  a  main  source  for  apprehension  of 
serious  dangers.  Later,  in  May  1848,  he  as¬ 
sured  Ecuador  (through  instructions  in  opening 
regular  diplomatic  relations)  that  the  American 
government  on  every  occasion  would  employ  at 
least  all  the  moral  means  within  its  power  to 
discourage  and  arrest  intervention  or  dictation 
of  European  governments  in  the  affairs  of  in¬ 
dependent  states  of  this  American  hemisphere. 

The  matured  Latin  American  policy  of  the 
Polk  administration  was  expressed  by  Secre¬ 
tary  Buchanan  on  1  June  1848  in  opening  dip¬ 
lomatic  relations  with  Bolivia,  the  only  inde¬ 
pendent  Latin-American  country  to  which  the 
United  States  had  not  previously  sent  a  Min¬ 
ister.  Urging  the  necessity  of  the  establish¬ 
ment  and  maintenance  of  an  American  system 
of  policy  for  protection  and  security,  and  em¬ 
phasizing  the  fact  that  ^Liberty  cannot  be  pre¬ 
served  without  order,®  he  especially  hoped  that 
Peru  in  order  to  prevent  future  irritation  and 
dissension  would  agree  to  cede  the  port  of 
Arica  to  Bolivia.  Possibly  encouraged  by 
President  Taylor’s  expression  of  the  American 
general  policy  in  1849,  Venezuela  in  1851  pro¬ 
posed  that  the  United  States  should  form  an 
alliance  <(or  at  least  take  a  more  decided  stand 
to  protect  the  South  American  republics.® 

In  the  decade  after  1850,  the  period  of 
American  clipper-ship  activity  in  the  Pacific, 
the  American  .government  actively  used  diplo¬ 
macy  to  secure  protection  and  expansion  of 
commerce  with  Latin  America  —  at  the  same 
time  continuing  a  policy  of  securing  respect 
for  American  commerce  by  enforcement  of 
American  claims  for  injuries  to  persons  and 
property.  Among  the  most  important  subjects 
of  diplomatic  negotiation  besides  claims  were 
the  conditions  of  the  guano  trade  on  the  west 
coast,  the  danger  of  European  influence,  the 
opening  of  South  American  rivers  to  foreign 
commerce  and  the  conditions  of  transit  at 
Panama. 

In  1852,  in  connection  with  difficulties  re¬ 
sulting  from  restrictions  on  the  guano  trade, 
the  American  government,  through  Secretary 
Webster,  took  steps  to  protect  American  inter¬ 
ests  on  the  detached  Lobos  Islands  which  had 
been  visited  by  American  seamen  for  half  a 
century,  but  after  an  investigation  of  claims  of 
title  soon  decided  through  Secretary  Everett  to 
yield  to  the  protests  of  Peru.  In  1858,  during 
the  Vivanco  insurrection  in  Peru,  a  diplomatic 
dispute  arose  over  the  rights  of  American  ves¬ 
sels  to  obtain  guano  at  the  Chinca  Islands  in 
connection  with  the  Peruvian  seizure  of  two 
guano  vessels,  and  resulted  in  the  suspension 
of  diplomatic  relations  in  1860. 

The  American  acquisition  of  the  Gallipagos 
Islands  from  Ecuador,  suggested  about  1852, 
was  apprehended  by  Spain,  France  and  Great 
Britain  late  in  1854  in  connection  with  an 


American  draft  treaty  with  Ecuador,  which 
was  regarded  as  establishing  an  American  pro¬ 
tectorate  oyer  the  islands  which  had  long  been 
important  in  connection  with  American  com¬ 
mercial  interests  in  the  Pacific.  At  that  time 
Ecuador,  still  apprehensive  of  the  plans  of 
General  Flores,  urged  the  necessity  of  eternal 
vigilance  to  prevent  vast  schemes  for  European 
ascendency  in  South  America,  and  apparently 
New  Granada  desired  the  American  government 
to  adopt  a  more  liberal  policy  of  sustaining  and 
protecting  the  nations  of  South  America.  The 
American  Minister  (Clay)  at  Lima,  convinced 
that  the  United  States  would  be  forced  by  cir¬ 
cumstances  to  interfere  in  the  affairs  of  other 
states,  urged  his  government  to  adopt  a  more 
effective  foreign  policy  in  relations  with  Span¬ 
ish  America  and  the  establishment  of  a  control¬ 
ling  influence  in  the  western  hemisphere.  By 

1856  there  was  a  decided  decline  in  South 
American  friendliness  toward  the  United  States 
—  a  decline  which  resulted  largely  from  the 
filibustering  schemes  of  William  Walker  in 
Central  America  and  which  found  expression 
in  the  Continental  Treaty®  signed  at  Santiago 
de  Chile  by  representatives  of  Chile,  Peru  and 
Ecuador  and  designed  to  form  a  closer  rela¬ 
tionship  of  all  Latin  American  republics.  In 

1857  the  American  Minister  (Dana)  in  Bolivia, 
desiring  to  create  a  better  Latin  American 
feeling  toward  the  United  States,  suggested  to 
his  government  that  the  basis  of  the  American 
fixed  policy  should  be  the  Monroe  Doctrine, 
nonexpansion  southward  of  the  Gulf  and 
treaties  of  alliance  guaranteeing  the  integrity 
of  Spanish  America. 

In  the  opening  of  South  American  rivers  the 
American  government  took  an  active  part 
through  diplomacy.  In  October  1852,  after  the 
defeat  of  the  Argentine  dictator  (General 
Rosas)  by  the  governor  of  Entre  Rios,  it  ob¬ 
tained  the  navigation  of  the  Parana  and  the 
Uruguay,  which  were  opened  to  the  merchant 
vessels  of  all  nations  by  General  Urquiza  (pro¬ 
visional  director  of  the  Argentine  confedera¬ 
tion),  a  privilege  later  confirmed  by  treaties 
with  the  United  States,  Great  Britain  and 
France  in  July  1853.  At  the  same  time  it  began 
preparatory  negotiations  to  secure  for  Ameri¬ 
can  vessels  the  navigation  of  the  Paraguay 
River  and  upper  Parana  which,  after  vari¬ 
ous  difficulties  resulting  in  an  American  naval 
demonstration,  Paraguay  was  finally  induced 
to  grant  in  1859  by  treaty.  Its  efforts  to  ob¬ 
tain  the  consent  of  Brazil  to  the  opening  of 
the  Amazon,  first  contemplated,  even  before 
1850,  begun  in  1851  by  instructions  to  naval 
officers  to  explore  the  river  from  Peru  east¬ 
ward  and  report  its  facilities  for  navigation 
and  its  opportunities  for  commerce,  and  in¬ 
volving  a  series  of  negotiations  with  Peru  and 
Bolivia  and  with  other  countries  on  the  upper 
waters  of  the  river,  reached  partial  success  in 

1858  by  a  treaty  with  Bolivia  guaranteeing  the 
United  States  access  to  Bolivian  ports  on  the 
upper  Amazon,  and  finally  attained  full  success 
in  the  Brazilian  decree  of  1866  declaring  the 
Amazon  and  its  tributaries  open  to  the  com¬ 
merce  of  all  nations.  Relations  with  New 
Granada  concerning  the  Panama  transit  route 
across  which  an  American  railroad  had  been 
completed  in  1855  were  especially  irritated  in 
1856  by  a  riot  at  Panama,  resulting  in  a  scries 
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of  claims  which  were  not  finally  settled  until 
1866.  Following  the  riot  Secretary  Marcy,  de¬ 
siring  to  facilitate  and  protect  the  transporta¬ 
tion  of  persons  and  property  across  the  Isthmus, 
proposed  to  New  Granada  a  new  treaty  for 
lease  and  cession  of  a  belt  of  land  20  miles 
wide  from  Atlantic  to  Pacific,  and  certain  is¬ 
lands  in  the  Bay  of  Panama  for  use  as  naval 
stations,  but  New  Granada  declined  to  negotiate 
such  a  treaty. 

During  the  period  of  civil  war  resulting  from 
slavery  and  secession,  the  American  government 
had  little  time  to  cultivate  intimate  political, 
social  or  commercial  intercourse  with  South 
American  countries.  On  questions  in  regard  to 
foreign  intervention,  it  maintained  the  letter 
of  the  Monroe  Doctrine,  but  carefully  declined 
South  American  invitations  or  suggestions  seek¬ 
ing  American  adhesion  to  an  alliance  to  guar¬ 
antee  the  sovereignty  of  South  American  states. 
A  difficult  question  arose  in  1862  in  regard  to 
protection  of  the  Panama  transit  route.  The 
American  government  through  Secretary  Sew¬ 
ard  recognized  American  duty  at  Panama  but 
carefully  avoided  interference  in  the  internal 
quarrels  of  Colombia.  The  adjustment  of 
claims  through  conventional  arrangements  for 
claims  commissions  or  arbitration,  begun  be¬ 
fore  1860  and  continued  even  during  the  Civil 
War  period,  became  especially  prominent  there¬ 
after  and  removed  many  sources  of  irritation 
and  possible  collision.  The  more  important  in  a 
period  of  four  decades  were  negotiations  with 
New  Granada  (or  Colombia)  in  1857,  1864  and 
1874-75;  with  Chile  in  1858,  1873  and  1892; 
with  Paraguay  in  1859  and  1887 ;  with  Vene¬ 
zuela  in  1859,  1866,  1888  and  1892;  with  Ecua¬ 
dor  in  1862,  1865  and  1893  (Santos  case)  ;  with 
Peru  in  1863  and  1868 ;  and  with  Brazil  in  1870. 

Since  1865  the  American  government  has 
frequently  indicated  its  friendly  desire  for  the 
welfare  and  peaceful  relations  of  South  Amer¬ 
ican  neighbors.  When  Spain,  in  a  war  begun 
against  Peru  in  1864,  threatened  to  seize  the 
Chinca  Islands,  the  American  government 
promptly  expressed  its  opposition  in  a  protest 
to  the  proposed  annexation,  although  it  care¬ 
fully  avoided  any  actual  participation  in  the 
war  into  which  it  could  easily  have  been  drawn 
by  the  expectations  of  Chile  and  Peru,  and 
stated  that  American  policy  did  not  shield 
American  states  from  a  discharge  of  their  just 
obligations. 

In  1866,  when  Spain  threatened  to  take  per¬ 
manent  possession  of  the  islands  as  a  means 
of  reimbursing  the  expense  of  the  war  through 
the  sale  of  guano,  Secretary  Seward  secured 
her  withdrawal  by  a  warning  that  in  case  of 
such  occupation  the  United  States  could  not  be 
expected  to  remain  neutral.  American  medi¬ 
ation  resulted  in  conferences  between  repre¬ 
sentatives  of  the  United  States,  Spain  and  the 
allied  republics  at  Washington,  and  finally  in 
an  armistice  (in  1871)  which,  after  consider¬ 
able  delay,  eventuated  in  a  treaty  of  peace.  A 
later  controversy  between  Peru  and  Chile  con¬ 
cerning  expenditures  in  maintaining  the  allied 
naval  squadron  in  this  war  was  arbitrated  in 
1875  by  the  American  Minister  to  Chile  by  con¬ 
sent  of  the  American  government. 

Meantime,  in  October  1866,  the  American 
government,  although  in  the  interests  of  peace 
willing  to  exercise  its  good  offices  to  aid  in  stop¬ 


ping  the  unhappy  war  of  La  Plata  (directed 
against  Paraguay  by  Brazil,  Argentina  and  the 
Oriental  Republic),  declined  to  adopt  sugges¬ 
tions  for  a  demonstrative  action  following  the 
Brazilian  rejection  of  the  American  good  offices. 
In  1871,  acting  promptly  on  a  report  that  Ger¬ 
many  had  proposed  to  several  European  powers 
the  adoption  of  joint  measures  to  induce  Vene¬ 
zuela  to  observe  her  agreements,  it  declared 
that  the  United  States  would  observe  with 
great  concern  the  presentation  and  enforcement 
of  demands  against  an  American  state  by  such 
a  combination. 

In  1881  Secretary  of  State  Blaine  planned 
for  the  United  States  to  assume  the  posi¬ 
tion  of  sole  mediator  in  international  dis¬ 
putes  to  which  Latin  American  republics  were 
parties,  but  his  policy  was  not  continued  by  his 
successor.  Tn  1881  the  American  Ministers  at 
Buenos  Aires  and  Santiago  de  Chile  success¬ 
fully  arbitrated  a  boundary  controversy  be¬ 
tween  Argentina  and  Chile.  In  the  same  year 
two  special  American  envoys,  sent  by  Secretary 
Blaine  to  secure  peace  between  Chile  and  Peru 
and  Bolivia,  which  were  at  war  ■for  possession 
of  the  nitrate  mines  near  the  junction  of  their 
boundaries,  were  unfortunately  unsuccessful  in 
their  efforts  and  each  was  regarded  as  the 
partisan  of  the  country  to  which  he  was  sent. 
Later  the  experienced  Wm.  H.  Trescot  was 
sent  to  warn  Chile  against  excessive  demands 
which  might  induce  the  United  States  to  secure 
co-operation  of  other  American  powers  to 
coerce  her  into  reasonable  moderation. 

Acting  on  this  principle  of  pan-Americanism, 
Blaine  in  1881  sent  invitations  to  all  independent 
American  nations  to  meet  for  a  discussion  of 
arbitration,  but  these  were  recalled  by  his  suc¬ 
cessor  who  postponed  the  conference.  The 
American  government  promptly  recognized 
the  new  republic  of  the  United  States  of 
Brazil,  which  was  proclaimed  following  a  revo¬ 
lution  in  the  fall  of  1889  which  resulted  in  the 
expulsion  of  the  enlightened  Emperor  Dom 
Pedro  II  and  his  family  on  14  Nov.  1889.  In 
1893-94  it  declined  to  respect  a  blockade  pro¬ 
claimed  (but  later  abandoned)  by  Brazilian 
naval  insurgents  against  the  Brazilian  govern¬ 
ment  in  the  Bay  of  Rio  Janeiro.  After  having 
refused  to  recognize  as  belligerents  the  insur¬ 
gents  who  claimed  to  have  set  up  a  provisional 
government  at  Desterro  on  the  island  of  Santa 
Catharina,  in  January  1894,  Admiral  Benham, 
in  command  of  American  naval  forces  and  act¬ 
ing  in  accord  with  the  decision  with  naval  com¬ 
manders  of  German,  English,  French,  Portu¬ 
guese  and  Italian  naval  forces,  gave  notice  and 
practical  evidence  of  his  intention,  while  not 
intervening  to  restrict  the  operations  of  either 
party,  to  protect  all  American  ships  entering 
the  Rio  waters,  thus  inducing  the  insurgents 
to  abstain  from  further  interference  with  com¬ 
merce,  and  perhaps  contributing  to  the  later 
unconditional  surrender  of  the  insurgents  (on 
13  March  1894).  In  1889  the  President  of  the 
United  States  was  chosen  arbitrator  in  the 
settlement  of  the  Argentine-Brazilian  dispute  in 
regard  to  Misiones  territory  and  finally,  in 
1895,  made  an  award  in  favor  of  the  Brazilian 
claim  —  a  conscientious  decision  which  was 
gratefully  accepted  by  both  governments. 

With  the  increase  in  the  importance  of 
American  foreign  trade  of  the  19th  century, 
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the  American  government  took  steps  toward 
drawing  the  American  states  into  closer  rela¬ 
tions  in  conformity  with  the  idea  of  a  com¬ 
munity  of  interest  emphasized  so  long  before 
by  the  undefined  political  bond  of  union  estab¬ 
lished  by  the  Monroe  Doctrine.  A  compre¬ 
hensive  Pan-American  international  conference 
for  closer  co-operation,  such  as  had  been  con¬ 
templated  at  Panama  in  1824-26  and  in  later 
proposals,  already  partially  realized  by  confer¬ 
ences  at  Lima  in  1847-48,  in  1864  and  in  1877- 
78,  and.  at  Montevideo  in  1888-89,  planned  by 
Blaine  in  1881,  was  finally  realized  at  Wash¬ 
ington  in  1889,  resulting  in  a  better  understand¬ 
ing  and  in  later  conferences  which  further  em¬ 
phasized  the  idea  of  a  community  of  American 
interests.  It  established  at  Washington  the 
International  Bureau  of  American  Republics 
(renamed  the  Pan-American  Union  by  the 
Fourth  Pan-American  conference  in  1910) 
which  rendered  valuable  service  by  its  prac¬ 
tical  activities.  The  second  Pan-American 
congress  which  met  in  Mexico  on  22  Oct.  1901, 
largely  through  the  quiet  suggestion  of  Presi¬ 
dent  McKinley,  who  tactfully  planned  to 
counteract  the  unfortunate  distrust  of  the 
United  States  among  Latin  Americans,  was 
attended  by  representatives  of  all  the  American 
republics.  Its  chief  topics  of  discussion  were 
arbitration  and  collection  of  pecuniary  claims 
of  citizens  of  one  country  against  the  govern¬ 
ment  of  another  county.  It  approved  a  project 
for  a  treaty  under  which  pecuniary  claims 
should  be  submitted  to  the  international  tri¬ 
bunal  of  arbitration  which  had  been  provided 
at  The  Hague.  It  extended  the  activities  of 
the  International  Bureau  of  American  Repub¬ 
lics,  which  was  also  invested  with  authority  to 
arrange  for  subsequent  congresses.  A  third 
Pan-American  congress,  which  met  at  Rio 
Janiero,  21  July  1906,  was  attended  by  dele¬ 
gates  from  all  American  republics  except  Haiti 
and  Venezuela.  It  recommended  that  the  next 
Hague  congress  should  seek  to  secure  a  gen¬ 
eral  arbitration  treaty  and  take  steps  toward 
the  abolition  of  the  use  of  force  in  the  collec¬ 
tion  of  international  debts.  The  fourth  Pan- 
American  congress,  which  met  at  Buenos  Aires 
in  July- August  1910,  discussed  compulsory  arbi¬ 
tration  of  pecuniary  claims,  sanitation,  exten¬ 
sion  of  steamer  service,  patents,  trademarks, 
copyrights  and  interchange  of  university  pro¬ 
fessors. 

In  1891  a  serious  difficulty  arose  between  the 
American  government  and  Chile,  with  which 
relations  had  become  somewhat  less  friendly 
after  1880  as  a  result  of  Secretary  Blaine’s 
apparent  sympathy  with  Peru  in  the  War  of 
the  Pacific.  The  decidedly  unfriendly  feeling 
created  by  the  American  Minister  (Patrick 
Eagan)  among  the  Chilean  leaders  of  the  vic¬ 
torious  party  in  the  Chilean  revolution,  of  1891, 
and  increased  by  the  American  strict  interpre¬ 
tation  of  neutral  duties  in  the  seizure  of  the 
Itata,  later  culminated  in  an  assault  upon 
sailors  of  the  American  cruiser  Baltimore  while 
ashore  at  Valparaiso  in  October  1891,  resulting 
in  the  suspension  of  diplomatic  relations  and 
an  American  ultimatum  (from  Secretary 
Blaine)  to  which  Chile  grudgingly  yielded  by 
an  apology  and  the  payment  of  $50,000  damages 
for  the  families  of  persons  killed  and  for  the 
wounded. 


In  1895  the  American  government  in  apply-^ 
ing  the  principles  of  the  Monroe  Doctrine 
against  Great  Britain  in  the  Venezuela-Guiana 
boundary  dispute  showed  a  friendly  disposition 
toward  Venezuela  which  was  appreciated  else¬ 
where  in  South  America,  in  spite  of  Secretary 
Olney’s  extreme  interpretation,  including  the 
provoking  assertion  that  the  American  fiat  was 
law  on  the  American  continent.  Later  friendly 
American  "acts  appeared  in  striking  contrast  to 
the  bad  conduct  of  the  Venezuelan  government. 
Although  the  American  government  did  not 
accept  the  Venezuelan  appeal  to  intervene  in 
1902  against  the  debt-collecting  activities  of 
Germany  and  Great  Britain  (in  which  it  had 
been  invited  to  participate  but  which  it  did  not 
approve),  President  Roosevelt  firmly  resisted 
the  later  plans  of  Germany  and  was  successful 
in  terminating  the  blockade  of  Venezuela  by 
securing  arbitration  of  the  controversy  at  The 
Hague  under  a  protocol  signed  at  Washington 
on  13  Feb.  1903.  This  friendly  action,  to¬ 
gether  with  the  example  of  American  policy  in 
Cuba  contributed  much  to  remove  Latin  Amer¬ 
ican  suspicions  arising  from  the  Spanish-Amer- 
ican  War,  American  negotiations  preliminary  to 
the  construction  of  the  Panama  Canal  and 
various  extensions  of  the  Monroe  Doctrine 
which  aroused  apprehensions.  Unfortunately 
American  relations  with  Venezuela  became 
strained  in  1907,  under  the  presidency  of 
Cipriano  Castro,  by  a  serious  controversy  aris¬ 
ing  from  certain  American  asphalt  concessions 
and  by  the  arbitrary  expulsion  of  an  American 
editor  of  a  Venezuelan  newspaper.  The  Ameri¬ 
can  government,  seeking  adjustment  of  all 
asphalt  claims,  proposed  arbitration,  which  was 
refused  by  Castro.  It  then  agreed  to  a  plan  of 
arbitration  by  separating  the  claims,  as  Castro 
proposed,  but  to  which  he  later  objected  (in 
March  1908),  absolutely  refusing  to  arbitrate 
any  of  the  cases.  In  June  1908  the  American 
government  withdrew  its  Minister  and  sus¬ 
pended  diplomatic  relations,  and  two  months 
later  offered  no  objection  to  the  contemplated 
forcible  action  of  the  Netherlands  against 
Castro  in  return  for  his  conduct  against  the 
Dutch  islands  near  the  Venezuelan  coast.  But, 
when  Castro  took  flight  from  his  troubles,  leav¬ 
ing  executive  affairs  in  charge  of  a  more  rea-r 
sonable  official,  J.  V.  Gomez,  who  sought  a 
restoration  of  friendly  relations,  the  American 
government  sent  to  Venezuela  a  special  com¬ 
missioner,  William  I.  Buchanan,  who  on  13  Feb. 
1909  signed  a  protocol  under  which  all  disputes 
were  satisfactorily  settled  —  two  immediately, 
two  within  five  months  and  a  last  remaining 
one  by  later  adjudication  of  The  Hague. 

American  relations  with  Colombia,  which 
before  1860  were  largely  concerned  with  prob¬ 
lems  of  a  transit  route  across  Panama,  since 
the  American  Civil  War,  were  largely  influ¬ 
enced  by  revived  American  interest  in  the  ques¬ 
tion  of  the  Panama  Canal.  In  1868,  in  accord 
with  the  wish  of  Colombia  for  certain  changes 
in  the  treaty  of  1846,  the  American  govern¬ 
ment  authorized  special  negotiations  at  Bogota, 
which  resulted  in  a  draft  treaty  embodying 
the  Monroe  Doctrine  and  securing  to  the 
United  States  absolute  control  of  any  canal 
across  the  isthmus.  This  new  treaty,  although 
approved  by  Secretary  Seward,  was  rejected  by 
the  Senate  of  Colombia  and  changed  by  amend- 
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ments  and  alterations  which  (in  February  1869) 
failed  to  receive  the  approval  of  the  American 
Senate.  The  attitude  of  Colombia  turned 
American  attention  toward  the  less  desirable 
Nicaragua  route  and  later  resulted  in  an  un¬ 
fortunate  period  of  American-Colombian  es¬ 
trangement  and  the  ^economic®  abolition  of  the 
American  legation  at  Bogota  for  several  years 
before  1878,  during  which  (in  1876)  Colombia 
turned  to  the  French  for  leadership  in  the 
canal  enterprise.  American  interest  in  the 
problem  was  revived  in  1879  by  De  Lesseps’ 
suggestion  of  a  joint  international  guarantee  of 
neutrality  for  the  canal,  resulting  (in  1880)  in 
an  executive  declaration  of  American  policy 
requiring  American  control  of  the  canal.  In 
1881  Secretary  Blaine  initiated  diplomatic 
measures  to  defeat  the  French  enterprise  by 
premature  denouncement  of  plans  for  a  Euro¬ 
pean  guarantee  over  the  canal,  efforts  to  es¬ 
tablish  closer  relations  with  Latin  America  and 
fruitless  negotiations  with  Great  Britain  for 
abrogation  of  the  Clayton-Bulwer  Treaty  of 
1850. 

At  the  close  of  the  Spanish-American  War 
American  interest  in  a  canal  at  Panama  was 
renewed  and  increased.  In  1901  the  first  sub¬ 
stantial  step  toward  the  realization  of  a  canal 
under  American  control  was  taken  in  the  nego¬ 
tiation  of  the  Hay-Pauncefote  Treaty,  which 
terminated  the  Clayton-Bulwer  Treaty.  In  1902 
the  second  step  was  taken  by  an  act  author¬ 
izing  the  purchase  of  the  Panama  franchise 
and  unfinished  work  of  the  bankrupt  French 
company.  The  third  step  —  the  completion  of 
satisfactory  arrangements  with  Colombia  — 
proved  more  difficult  and  unfortunately  resulted 
in  strained  relations  with  Colombia  from  1903 
to  1919.  Colombia  partly  through  German  in¬ 
fluence  failed  to  ratify  a  convention  of  22  Jan. 
1903  by  which  the  United  States  for  $10,000,000 
and  an  annuity  of  $250,000  (beginning  1913), 
obtained  the  right  to  construct  the  canal  and  to 
use  and  control  the  canal  zone.  Panama 
promptly  declared  independence  from  Colombia 
and  was  as  promptly  recognized  by  the  United 
States  which,  on  18  Nov.  1903,  negotiated  with 
the  new  republic  a  treaty  similar  to  that  re¬ 
jected  by  Colombia,  recognizing  American  con¬ 
trol  over  a  canal  zone  10  miles  wide. 

President  Roosevelt,  whose  policy  in  Panama 
was  generally  approved,  recognized  that  Co¬ 
lombia,  in  spite  of  her  bad  faith  and  her  show 
of  resentment  against  the  United  States,  had 
a  right  in  equity  to  compensation.  In  1909 
Secretary  Root  negotiated  with  the  Colombian 
Minister  the  Root-Cortez  Treaty,  which  provided 
for  recognizing  the  independence  of  Panama 
by  Colombia  and  payment  of  $25,000,000 
(in  10  annual  installments)  to  Colombia  by 
Panama.  Colombia,  refusing  to  ratify  this 
treaty,  proposed  to  refer  the  controversy  to 
The  Hague  tribunal.  The  American  govern¬ 
ment,  declining  this  proposal,  later  made  an 
amicable  offer  to  pay  an  indemnity  of  $10,000,- 
000,  which  Colombia  refused  to  accept.  Finally, 
through  instructions  of  Secretary  Bryan,  the 
American  government  authorized  the  negotia¬ 
tion  of  a  treaty,  signed  at  Bogota  on  7  April 
1914,  which  expressed  the  regret  of  the  United 
States  for  incidents  disturbing  the  friendship 
of  the  two  countries,  favored  Colombia  by  pro¬ 
visions  for  readjustment  of  the  Panama  bound¬ 


ary  and  for  certain  commercial  advantages 
and  obligated  the  United  States  to  pay  to  Co¬ 
lombia  an  indemnity  of  $25,000,000.  This  treaty, 
ratified  by  the  Colombian  Senate,  met  strong 
opposition  in  the  American  Senate,  which  in¬ 
definitely  postponed  action,  especially  objecting 
to  any  expression  which  might  imply  a  con¬ 
fession  of  improper  policy  in  relation  to  the 
Panama  revolution.  Later,  in  July  1919,  the 
Senate  resumed  consideration  of  the  treaty 
without  the  objectionable  clause.  Meantime,  a 
marked  increase  of  friendly  interest  between 
the  United  States  and  South  American  coun¬ 
tries  followed  an  extensive  tour  of  Secretary 
Elihu  Root  through  those  countries  in  1906  and 
later  visits  of  other  American  statesmen  and 
other  influential  Americans  who  contributed 
much  to  the  elimination  of  misunderstandings 
and  prejudices  and  the  consequent  modification 
of  opinions.  In  1910  the  American  govern¬ 
ment  used  its  good  offices  in  joint  action  with 
Brazil  and  Argentina  to  settle  a  boundary  dis¬ 
pute  between  Peru  and  Ecuador  in  a  mediation 
which  resulted  in  the  submission  of  the  con¬ 
troversy  to  The  Hague.  In  1912  its  demand  of 
1909  upon  Chile  for  settlement  of  the  long-exist¬ 
ing  so-called  Alsop  claim  of  $1,000,000  (arising 
in  1879  from  the  Chilean  seizure  of  Bolivian 
territory  upon  which  a  Chilean  firm  with  Amer¬ 
ican  members  had  a  lien)  was  arbitrated  by 
King  George  V  whose  award  allowed  about 
one- third  of  the  original  claim  and  apparently 
satisfied  both  Chilean  and  American  govern¬ 
ments.  In  1909  it  secured  by  mediation  the  set¬ 
tlement  of  a  boundary  dispute  between  Panama 
and  Costa  Rica.  Its  influence  also  restored 
amicable  relations  between  Argentina  and  Bo¬ 
livia.  In  1914  it  negotiated  with  Panama  a  new 
treaty  by  which  it  secured  certain  advantages, 
including  control  of  the  waters  of  Colon  and 
Ancon,  and  surrendered  the  Savannah  which 
gave  Panama  city  direct  communication  with 
other  territory  of  the  republic. 

In  April  1914  in  the  serious  Mexican  situa¬ 
tion  which  had  resulted  in  severance  of  diplo¬ 
matic  relations  wkh  the  United  States,  the 
ambassadors  of  Argentina,  Brazil  and  Chile 
tendered  their  mediation,  and  later  together 
with  the  ministers  of  Bolivia,  Guatemala  and 
Uruguay  were  called  into  consultation  by  the 
American  government  to  aid  in  finding  a  solu¬ 
tion  to  an  embarrassing  and  dangerous  difficulty. 

Relations  steadily  improved  during  the  period 
of  the  World  War  in  which  American  example 
inspired  increasing  confidence  throughout  Latin 
America.  In  1919  renewed  efforts  were  taken 
to  restore  satisfactory  relations  with  Colombia. 
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SOUTH  BEND,  Ind.,  city,  county-seat  of 
Saint  Joseph  County,  on  Saint  Joseph’s  River 
near  the  source  of  the  Kankakee  River,  and  on 
the  Lake  Shore  and  Michigan  Southern,  the 
New  Jersey,  Indiana  and  Illinois,  the 
Michigan  Central,  the  Saint  Joseph,  South  Bend 
and  Southern,  the  Terre  Haute  and  Indiana, 
the  Pennsylvania  and  the  Grand  Trunk  West¬ 
ern  railroads,  about  89  miles  east  of  Chicago, 
135  miles  north  of  Indianapolis,  and  six  miles 
south  of  the  Michigan  State  boundary.  It  is 
connected  by  electric  lines  with  Mishawaka, 
Elkhart,  Goshen,  La  Porte,  Michigan  City,  Val¬ 
paraiso  and  New  Carlisle,  and  Niles,  Mich., 
all  of  which  cities  and  towns  contribute  to  the 
prosperity  of  South  Bend.  The  census  of  1910 
gives  the  combined  population  of  these  places 
as  86,000.  It  was  settled  in  1824  by  Alexis 
Coquillard.  It  is  in  the  region  traversed  early 
by  the  missionaries  and  explorers.  Across  the 
northern  portion  of  the  city  was  the  old  portage 
from  the  Saint  Joseph  to  the  Kankakee.  La 
Salle  visited  here  in  1679  and  later  years  as 
he  journeyed  from  the  Uakes®  to  the  interior. 
He  founded  here  an  Indian  village,  the  Miami 
tribe;  but  later  the  Pottawattomis  occupied  the 
place.  It  is  in  a  fertile  agricultural  region  in 
which  stock-raising  is  given  considerable  atten¬ 
tion. 

Industries. —  The  city  is  the  industrial  centre 
for  a  large  portion  of  Northern  Indiana.  Some 
of  the  manufactures  are  plows,  wagons,  auto¬ 
mobiles  and  automobile  bodies,  clover  hullers, 
woolen  goods,  paper,  toys,  shirts,  sewing  ma¬ 
chine  parts,  blank-books,  bicycles.,  baking  pow¬ 
der,  bluing,  bank,  bar  and  office  furniture, 
steam  boilers,  electrical  appliances,  street 
sprinklers,  wood  and  paper  boxes,  brick,  cement, 
brooms,  confectionery,  cigars,  barrels,  culti¬ 
vators,  cutlery,  dowels,  furniture,  feed  mills, 
flour,  harness,  harrows,  machinery,  ice,  knit 
underwear,  lumber,  tombstones,  mattresses, 
proprietary  medicines,  linseed  oil,  varnish,  pul¬ 
leys,  rubber  stamps,  sash,  blinds,  doors,  screens, 
seeders,  sheet  iron  products,  steel  ranges,  mal¬ 
leable  steel  castings,  spark  arresters,  mineral 
waters,  steel  skeins,  fishing  tackle,  indurated 
fibre  goods,  pharmaceutical  goods  fonphysicans, 
cigar  boxes,  electrotypes,  grain  drills,  roofing, 
automobiles,  watches,  etc.  Nearly  all  the  South 
Bend  factories  work  the  entire  year. 

The  government  census  of  1914  gives  the 
number  of  manufacturing  establishments  250, 
the  amount  of  capital  invested  $54,148,000,  the 
number  of  employees  in  the  manufactories,  not 
including  members  of  firms,  14,304,  annual 
wages  $9,436,000,  cost  of  material  used  annually 
$12,742,000,  value  of  products  $31,180,000.  The 
capital  invested  in  the  carriage  and  wagon  fac¬ 


tories  is  about  $20,000,000,  and  the  value  of 
the  annual  output  $10,000,000.  The  output  of 
the  agricultural  implements  works  is  about 
$3,500,000,  and  of  the  foundry  and  machine- 
shop  products  $3,500,000.  There  are  over  40 
wholesale  houses. 

Buildings  and  Parks. —  The  principal  public 
buildings  are  the  government  building,  county 
courthouse  and  county  jail  ($40,000),  city  hall 
$75,000,  Chamber  of  Commerce,  Y.  M.  C.  A. 
building,  Saint  Joseph’s  Hospital,  Saint  An¬ 
thony’s  Convent,  the  city  hospital  and  two 
theatres.  The  public  parks  embrace  280  acres. 
There  are  four  playgrounds,  one  20-acre  play- 
field  and  13  social  centres.  The  water  supply 
comes  largely  from  62  artesian  wells;  there 
are  about  100  miles  of  water  mains. 

Churches  and  Schools. —  There  are  44 
church  buildings  and  51  church  organizations, 
representing  18  different  denominations.  The 
educational  institutions  are  one  public  high 
school,  18  public  schools,  12  parish  schools, 
Saint  Aloysius  and  Saint  Joseph’s  academies, 
conservatory  of  music,  .commercial  schools, 
teachers’  training  school,  historical  society  and 
a  public  library.  Just  outside  the  limits  of  the 
city,  in  the  village  of  Notre  Dame,  are  the  large 
Roman  Catholic  schools,  the  University  of 
Notre  Dame  (q.v.)  for  men  and  Saint  Mary’s 
College  for  women. 

Banks  and  Banking. —  The  four  national 
banks  have  a  combined  capital  of  $500,000;  the 
County  Savings  Bank  has  resources  to  the 
amount  of  $4,500,000,  deposits  $5,000,000  and  a 
surplus  of  $250,000.  There  are  six  building 
and  loan  associations. 

Government  and  Population. — The  govern¬ 
ment  is  administered  under  a  special  charter 
granted  by  the  legislature  which  provides  for  a 
mayor  and  a  council  of  10  members.  The  mem¬ 
bers  of  the  council  hold  office  for  a  term  of  two 
years.  There  are  about  20  nationalities  repre¬ 
sented  in  the  city.  The  various  industries  and 
the  good  wages  attract  skilled  workmen  to 
South  Bend.  The  principal  nationalities,  other 
than  the  English-speaking  races,  are  Germans, 
Swedes,  Poles,  Belgians,  Hungarians  and 
Danes.  Pop.  (1920)  70,983. 

SOUTH  BERWICK,  Me.,  town,  York 
County,  on  the  Salmon  Falls  River,  and  on  the 
Boston  and  Maine  Railroad,  40  miles  southwest 
of  Portland.  Its  chief  manufacturing  interests 
include  shoe  factories,  cotton  and  woolen  mills 
and  carriage  shop's.  The  town  has  a  public 
library  and  is  the  seat  of  Berwick  Academy, 
a  non-sectarian  secondary  school  chartered  in 
1791.  Pop.  about  3,000. 

SOUTH  BETHLEHEM,  beth'le-em,  Pa., 
borough  Northampton  County,  on  the  Lehigh 
Valley  and  the  Philadelphia  and  Reading  rail¬ 
roads,  about  12  miles  west  of  Easton,  the  county- 
seat,  and  about  40  miles,  in  direct  line,  north  of 
Philadelphia.  Electric  railroads  connect  it  with 
Allentown,  Bethlehem  and  other  places  in  the 
vicinity. 

South  Bethlehem  was  settled  in  1741 ;  but 
for  many  years  it  increased  slowly  in  popula¬ 
tion  and  its  industries  were  limited  to  local 
needs.  Since  1850  the  number  and  magnitude 
of  the  industries  have  increased  and  the  bor¬ 
ough  has  grown  in  proportion.  It  is  in  a  manu¬ 
facturing  section,  where  iron  ore  deposits  and, 
coal  fields  are  convenient  and  where  there  are 
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good  transportation  facilities.  The  chief  indus¬ 
trial  establishments  are  iron  and  steel  works, 
machine  shops,  foundries,  zinc  and  brass  works, 
wood  working  factories,  knitting  mills,  silk 
mills,  coke  works,  ice  plant,  cigars  and  furni¬ 
ture  works.  The  government  census  of  1914 
gives  the  number  of  manufacturing  establish¬ 
ments  as  43,  the  amount  of  capital  invested 
$68,973,000,  the  number  of  employees,  not  own¬ 
ers  10,892,  the  total  wages  $8,279,000,  the  cost 
of  material  used  $22,621,000,  the  value  of  the 
product,  $40,179,000.  It  ranks  19  in  the  State 
in  the  value  of  its  manufactured  products. 

There  are  21  churches,  Saint  Luke’s  Hospi¬ 
tal  and  one  home.  The  educational  institu¬ 
tions  are  the  Lehigh  University,  which  has  15 
large  buildings,  Bishopthorpe  School,  an  insti¬ 
tution  for  girls,  a  public  high  school,  public 
and  parish  elementary  schools  and  public  and 
school  libraries.  Pop.  23,000. 

SOUTH  CAROLINA,  a  South  Atlantic 
State  of  the  United  States  of  America,  one  of 
the  original  13,  and  popularly  called  <(The 
Palmetto  State,®  lies  between  lat.  .32°  4'  30"  and 
35°  12'  N.  and  between  long.  78°  30'  and 
83°  20'  W.  Its  area  is  30,989  square  miles, 
of  which  494  square  miles  is  water.  The  State 
of  North  Carolina  bounds  it  on  the  north;  the 
Savannah  River,  the  eighth  river  in  length  in 
North  America,  on  the  southwest  and  west;  the 
Atlantic  Ocean  on  the  south,  southeast  and  east 
forms  the  base  of  an  irregularly  shaped  triangle 
with  its  apex  resting  on  the  Appalachian  Moun¬ 
tains  200  miles  to  the  north. 

Topography. — Coast  Region. —  The  coast 
region  has  an  area  of  1,700  square  miles.  The 
average  elevation  above  sea-level  is  10  to  15 
feet,  rarely  25  to  30.  South  of  the  Santee  River 
the  mainland  is  bordered  by  numerous  islands, 
formed  from  the  detritus  brought  down  by  the 
rivers  and  banked  up  south  of  their  outlets  by 
the  currents  and  waves  of  the  sea.  They  are 
fringed  between  high  and  low  tide  by  salt 
marshes  and  extensive  beds  of  oysters  peculiar 
to  this  latitude.  The  mean  rise  of  the  tide  in 
the  Savannah  River  is  6.9  feet,  and  diminishes 
eastward  to  3.5  feet  at  the  Georgetown  entrance. 
The  tides  push  the  fresh  water  of  the  streams 
before  them  on  the  flood,  15  to  30  miles  inland, 
and  render  tide-water  irrigation  of  the  rice 
fields  practicable.  The  salt  water  rivers  sepa¬ 
rating  the  islands  from  each  other  and  from  the 
mainland  furnish  navigable  waters  for  a  length 
of  400  to  500  miles  for  steamboats  and  might, 
with  little  work,  be  converted  into  a  continuous 
inside  passage  from  one  boundary  of  the  State 
to  the  other. 

The  Lower  Pine  Belt. —  Immediately  north 
of  the  coast  region  the  Lower  Pine  Belt,  with 
a  width  varying  from  20  to  70  miles,  crosses  the 
State  from  east  to  west,  covering  an  area  of 
10,226  miles.  These  low-level  lands  bear  a 
strong  resemblance  to  those  of  the  coast.  The 
uplands,  the  so-called  <(pine  barrens,®  represent 
the  sea  islands,  the  numerous  large  fresh-water 
rivers  replace  the  salt  rivers  and  arms  of  the 
sea,  and  the  swamps,  covering  over  2,000  square 
miles,  recall  the  salt  marshes.  Eight  large 
rivers  conveying  all  the  rainfall  of  South  Caro¬ 
lina,  with  a  considerable  portion  of  that  from 
North  Carolina  and  Georgia,  together  with  sev¬ 
eral  smaller  rivers  and  innumerable  lesser 
streams,  traverse  the  region.  The  maximum 


elevation,  134  feet,  is  reached  at  Branchville, 
making  the  fall  to  tide  water  in  a  direct  line  2.8 
feet  per  mile.  In  the  extreme  west  the  fall  is 
greater,  5.8  feet  a  mile ;  in  the  Pee  Dee  section 
it  is  less  than  a  foot  to  the  mile.  With  proper 
engineering  the  fall  is  sufficient  to  drain  the 
swamps  and  bring  into  cultivation  what  are  per¬ 
haps  the  most  fertile  lands  in  the  State. 

The  Upper  Pine  Belt. —  The  Upper  Pine  Belt, 
or  central  cotton  region,  lies  north  of  the  Lower 
Pine  Belt  and  south  of  the  Sand  and  Red  Hill 
region.  It  covers  6,230  square  miles.  The  ele¬ 
vation,  130  to  269  feet.  There  are  extensive 
bodies  of  very  fertile  swamps  in  the  rivers,  sub¬ 
ject,  however,  to  occasional  overflows,  and  back 
swamps  equally  fertile  but  needing  drainage. . 

Sand  and  Red  Hills. —  A  range  of  sand  hills 
rises  from  the  gentle  slope  of  the  Upper  Pine 
Belt  and  attains  an  elevation  of  500  to  826  feet. 
It  is  interrupted  by  hills  and  elevated  levels  of 
red  clay  lands.  Its  northern  boundary  is  the 
<(fall  line®  of  the  rivers.  It  covers  4,061  square 
miles.  Extensive  quarries  of  kaolin  clay  are 
worked  here;  works  for  the  manufacture  of 
porcelain  ware  from  them  have  been  success¬ 
fully  operated,  and  many  thousand  tons  are 
annually  shipped  to  the  paper  manufactories. 
Fuller’s  earth  is  also  found.  A  <(cement  gravel® 
has  been  much  exploited  for  road  material,  being 
shipped  by  rail  to  distant  points  for  that  use. 
Roads  covered  a  few  inches  with  it  become  hard 
and  withstand  the  weather  and  much  travel. 
The  long  slopes  of  these  hills  face  south,  and 
the  short  slopes  north.  The  latter  are  the  most 
fertile.  Besides  rivers,  the  large  clear  swift 
running  creeks,  not  counting  smaller  streams 
and  branches,  aggregate  1,100  miles  in  length. 
Their  average  fall  is  15  to  20  feet  to  the  mile. 

Piedmont  Region. —  The  average  elevation  is 
700  feet,  rising  from  545  at  Winnsboro  to  989 
feet  at  Greenville.  It  covers  10,245  square 
miles.  Inexhaustible  quantities  of  building 
granite  of  fine  quality  occur  in  Fairfield,  New¬ 
berry,  Kershaw  and  other  counties.  Mica  slate 
is  found  in  Abbeyville  and  Anderson.  The  pe¬ 
culiar  soils  known  as  the  (<flatwoods®  of  Abbey¬ 
ville,  and  the  ((meadow  lands®  of  Union,  and 
also  the  ((black  jack  flats®  of  Chester  and  York, 
are  due  to  the  weathering  of  extensive  trap 
dikes  in  those  localities.  Lieber  wrote  in  1859, 
<(above  this  line  (the  c f all  line*)  most  streams 
have  some  gold  in  their  sands.®  Thirty-one 
gold  mines  were  opened  in  the  talc  slates  of 
Chesterfield,  Lancaster,  Abbeyville  and  Edge- 
field  counties.  The  Dorn  Mine  (now  McCor¬ 
mick),  in  the  last-named  county,  has  yielded 
$1,100,000.  There  were  19  gold  mines  in  the 
mica  slates  of  Spartanburg,  Union  and  York 
counties.  Gold  production  is  about  at  its  end, 
only  $3,789  worth  being  produced  in  1915. 
Eight  other,  chiefly  gravel,  deposits,  are  in 
Greenville  and  Pickens  counties,  Argentifer¬ 
ous  galena  and  copper  are  found  in  these 
mines,  bismuth  in  quantity  at  Brewer  Mine 
in  Chesterfield  County;  iron  in  magnetic 
and  specular  ores  in  large  quantity  at  Kings 
Mountain  and  elsewhere  in  Spartanburg  and 
Union  counties;  limestone  in  York,  Pickens, 
Spartanburg  and  Laurens ;  in  the  latter  county 
there  are  quarries  of  marble;  feldspar  in 
Pickens,  Abbeyville,  Anderson  and  Laurens; 
barytes  on  the  Air  Line  Railroad  in  York ;  man¬ 
ganese  in  abundance  and  purity  at  the  Dorn 
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COUNTIES 


County  Index 

Pop. 

County  Index 

Abbeville,  F  6 . 

27,139 

Hampton,  N  12 . 

Aiken,  110 . 

45 , 574 

Harry,  H  23 . 

Allendale,  M  12 . 

16,098 

Jasper,  P  13 . 

Anderson,  D  5 . 

76 , 349 

Kershaw,  E  15 . 

Bamberg,  L  13 . 

20,962 

Lancaster,  B  14 . 

Barnwell,  K  11 . 

23.081 

Laurens,  D  8 . 

Beaufort,  Q  14 . 

22T.269 

Lee,  F  17 . 

Berkeley,  L  18 . 

22,558 

Lexington,  H  12 . 

Calhoun,  I  14 . 

18,384 

McCormick,  H  7 . 

Charleston,  N  19 . 

108,450 

Marion,  G  21 .......  . 

Cherokee,  A  10 . 

27 , 570 

Marlboro,  D  20 . 

Chester,  C  12 . 

33 , 389 

Newberry,  E  10 . 

Chesterfield,  C  17  .  .  .  . 

31,969 

Oconee,  C  3 . 

Clarendon,  I  17 . 

34,878 

Orangeburg,  J  14 . 

Colleton,  M  15 . 

29,897 

Pickens,  B  5 . 

Darlington,  E  18 . 

39 , 126 

Richland,  G  14 . 

Dillon,  E  21 . 

25,278 

Saluda,  G  10 . 

Dorchester,  L  16 . 

19,459 

Spartanburg,  B  8 . 

Edgefield,  H  9 . 

23,928 

Sumter,  G  16 . 

Fairfield,  E  13 . 

27,159 

Union,  C  10 . .'. 

Florence,  G  19 . 

50,406 

Williamsburg,  I  19  .  .  . 

Georgetown,  J  21  .  .  .  . 

21,716 

York,  B  12 . 

Greenville,  B  7 . 

88,498 

Greenwood,  F  8 . 

35,791 

Total . 

TOWNS 

Town  Index 

Pop. 

Town  Index 

Abbeville,  F  6 . 

4,570 

Cope,  J  13 . .  .  . 

Adams  Run,  O  17.  .  .  . 

210 

Cottageville,  M  16  .  .  . 

Aiken,  J  10 . 

4,103 

Cowpens,  A  9 . 

Alcolu,  H  17 . 

365 

Crocketville 

Allen,  H  23 . 

210 

(Hampton,  N  12).. . 

Allendale,  M  12 . 

1,893 

Cross  Anchor,  C  9. . .  . 

Anderson,  D  5 . 

10 , 570 

Cross  Hill,  E  8 . 

Andrews,  J  20 . 

1,968 

Darlington,  F  18 . 

Appleton ,  L  1 1 . 

234 

Denmark,  K  13 . 

Arcadia,  B  8 . 

316 

Dillon,  E  21 . 

Arden 

Donalds,  E  6 . 

< Greenville,  B  7) . .  . 

924 

Drayton,  B  9 . 

Arkwright 

Due  West,  E  6 . 

(Spartanburg,  B  8) . 

518 

Dunbarton,  L  10 . 

Aynor,  G  22 . 

275 

Easley,  B  6 . 

Bamberg,  K  13 . 

2,210 

Eastover,  H  15 . 

Barnwell,  L  11 . 

1,903 

Eau  Claire 

Batesburg,  H  11 . 

2,848 

(Richland,  G  14) . . . 

Bath,  J  9 . 

509 

Ebenezer,  F  19 . 

Beaufort,  P  15 . 

2.831 

Edgefield,  H  9 . 

Belton,  D  6 . 

1.780 

Edisto  Island,  O  17..  . 

Bennettsville,  D  20. .  . 

3,197 

Ehrhardt,  L  13 . 

Bethune,  E  16 . 

299 

Ellenton,  L  10. .....  . 

Bishopville,  F  17 . 

2,090 

Elliott,  F  17 . 

Blacksburg,  A  10 . 

1,512 

Elloree,  J  15 . 

Blackstock,  D  12 . 

206 

Enoree,  C  9 . 

Blackville,  K  12 . 

1,421 

Enterprise,  O  17 . 

Blenheim,  D  20 . 

234 

Estill,  N  12 . 

Bluffton,  Q  14 . 

480 

Eutawville,  J  16  . . 

Bordeaux,  H  6 . 

326 

Fairfax,  M  12 . 

Bowman,  K  15 . 

733 

Fairf  orest,  B  8 . 

Bradley,  G  7 . 

207 

Fingerville',  A  8 . 

Branchville,  K  1 4  .  ... 

1,814 

Florence,  F  19.  .....  . 

Brookland 

Forkshoals,  D  7 . 

(Lexington,  H  12) .  . 

1,793 

Fort  Lawn,  C  14 . 

Brunson,  M  13 . 

699 

Fort  Mill,  A  13 . 

Buffalo,  C  10 . 

2,000 

Fort  Motte,  I  15 . 

Calhoun,  C  4 . 

450 

Fountain  Inn,  C  7..  .  . 

Calhoun  Falls,  G  6  .  .  . 

897 

Furman,  N  12 . 

Camden,  F  15 . 

3,930 

Gaffney,  A  10 . 

Cameron,  I  15 . 

524 

Georgetown,  K  22 . . . . 

Campobello,  A  7 . 

309 

Gilbert,  G  11 . 

Carlisle,  Dll . 

376 

Glendale,  B  9 . 

Cartersville,  G  18  .  ... 

286 

Goldville,  E  9 . 

Cateechee,  B  5 . 

555 

Gourdin,  J  19 . 

Cayce,  G  13 . 

746 

Graniteville,  J  9 . 

Central,  C  5 . 

.  898 

Gray  Court,  D  8 . 

Chapin,  F  11 . 

264 

Great  Falls,  D  14  .  .  .  . 

Chappells,  F  9 . 

207 

Greelyville,  J  18 . 

Charleston,  N  18 . 

67,957 

Greenville.  B  6 . 

Cheraw,  C  18 . 

3,150 

Greenwood,  F  7 . 

Cherokee  Falls,  A  10. . 

636 

Greer,  B  7 . . 

Chesnee,  A  9 . 

600 

Hamnton,  M  13 . 

Chester,  C  12 . 

5,557 

Hardeeville,  Q  13  .  ... 

Chesterfield,  C  18  .  .  .  . 

856 

Harleyville,  L  16 . 

Clemson  College,  C  4  . 

400 

Hartsville,  E  17 . 

Clifton,  A  9 . 

6,055 

Heath  Springs,  D  15.. 

Clinton,  D  9 . 

3,767 

Helena,  E  10 . 

Clio,  D  20 . 

1,009 

Hemingway,  H  20. .  .  . 

Clover,  A  12 . 

1,608 

Hendersonville,  N  14. 

Cokesbury,  F  7 . 

400 

Hickory  Grove,  B  11  . 

Colemans 

Hodges,  F  7 . 

(Saluda,  G  10) . 

300 

Holly  Hill,  K  16 . 

Colliers,  18 . 

2,050 

Honea  Path,  E  6 . 

Columbia,  G  13 . 

37,524 

Huntersville 

Conestee,  C  7 . 

200 

(Greenville,  B  6) . .  . 

Congaree,  H  14  . 

210 

Inman,  A  8 . 

Converse,  B  9 . 

1,220 

Irmo,  G  12 . 

Conway,  H  23 . 

1,969 

Iva,  E  5 . 

Town  Index 

James  Island,  O  18. . . 

Pop. 

2,000 

Town  Index 

Pelham 

Pop. 

Jefferson,  C  16 . 

454 

(Greenville,  B  7) . . . 

300 

Johns  Island,  N  18. .  . 

1,000 

Pelzer,  C  6 . 

6,675 

Johnsonville,  H  21  . 

271 

Pendleton,  C  5 . 

1,040 

Johnston,  H  9 . 

1,101 

Pickens,  B  5 . 

895 

Pop. 

Jonesville,  B  10 . 

1,209 

Piedmont,  C  6 . 

4,000 

19 , 550 

Jordan,  I  17. . 

318 

Pinewood,  I  16 . 

338 

32,077 

Kathwood,  K  9 . 

218 

Pinopolis,  L  18 . 

210 

9,868 

Kershaw,  D  15 . 

1,022 

Pomaria,  F  11 . 

288 

29 , 398 

Kinards,  E  9 . 

236 

Pompon,  N  16 . 

Port  Royal,  P  15 . 

300 

28,628 

Kingstree,  I  19 . 

2,074 

333 

42 , 560 

Kline,  L  12. 

238 

Princeton,  D  7 . 

207 

26 , 827 

Lake  City,  H  19 . 

1,606 

Prosperity,  F  10 . 

748 

35,676 

Lamar,  F  18. . . 

784 

Reeves  vide,  L  15 . 

200 

16,444 

Lancaster,  C  14 . 

3,032 

Reidville,  B  8 . 

231 

23,721 

Lando,  C  13. . . 

210 

Richburg,  C  13 . 

222 

33,180 

Landrum,  A  8 . 

980 

Ridgeland,  P  13 . 

418 

35 , 552 

Lane,  J  19  .  .  .  . 

308 

Ridge  Spring.  H  10..  . 

597 

30,117 

Lanford  Station,  C  8  . 

300 

Ridgeville,  L  17 . 

385 

64,907 

Langley,  J  9 . 

1,600 

Ridgeway,  E  13 . 

429 

28,329 

Latta,  E  21  . 

1,079 

Rock  Hill,  B  13 . 

8,809 

78,122 

Laurens,  D  8 

4,629 

Rowesville,  K  14 . 

425 

22,088 

Leesville,  H  11 . 

1,216 

Rubv.  C  17 . 

290 

94,265 

Lewiedale 

Saint  George,  L  15.  .  . 

1,386 

43,040 

(Lexington,  H  12).  . 

226 

Saint  Helena  Island, 

30,372 

Lexington,  G  12 . 

894 

Q  15 . 

7,478 

38,539 

Liberty,  C  5 . 

1,705 

Saint  Matthews,  I  14. 

1,780 

50,536 

Liberty  Hill,  D  14..  .  . 

218 

Saint  Stephen,  K  18. . 

312 

Lincolnville,  M  17 . . .  . 

247 

Salley,  I  12 . 

400 

1,683,724 

Little  Mountain,  F  11 

399 

Saluda,  G  9- . 

1,203 

Little  River,  H  25. .  . . 

250 

Sampit,  K  21 . 

250 

Lockhart,  C  11  .  .  . 

2,040 

Scotia,  N  12 . 

269 

Lodge,  L13 . 

315 

Scranton,  H  19 . 

294 

Pop. 

Loris,  G  24 . 

600 

Sellers,  F21 . 

483 

266 

Lowndesville,  F  5.  .  .  . 

271 

Seneca,  C  4 . 

1,460 

*444 

Lumber,  F  19  .  .  .  . 

310 

Sharon,  B  11 . 

419 

1,284 

Lydia,  F  17 . 

Lynchburg,  G  17 . 

268 

Silverstreet,  F  10  .  .  .  . 

297 

200 

506 

Simpson  ville,  C  7  .  . .  . 

566 

,  McBee  Junction 

Smoaks,  L  14 . 

132 

200 

(Chesterfield,  C  17) 

417 

Society  Hill,  D  18.  .  .  . 

475 

587 

McClellanville,  L  21.  . 

974 

South  Lynchburg,  G  18 

280 

4,669 

McColl,  C  20 . 

2,129 

Spartanburg,  B  9 .  .  .  . 

22,633 

1,254 

McConnellsville,  B  12 

247 

Springfield,  J  12 . 

798 

2,205 

McCormick,  H  7 . 

1,284 

Starr,  E  5 . 

347 

310 

Madison,  D  3 . 

220 

Steedman,  H  11 . 

210 

200 

Manning,  I  17.  .  . 

2,022 

Summerton,  I  17 . 

957 

702 

Marion,  F  21 . 

3,892 

Summerville,  M  17 .  .  . 

2,550 

187 

Mars  Bluff,  F  20 . 

400 

Sumter,  H  17 . 

9,508 

3,568 

Maryville 

Swansea,  I  13 . 

690 

326 

(Charleston,  N  19)  . 

505 

Timmonsville,  G  18  .  . 

1,860 

Mayesville,  G  17 . 

839 

Townville,  D4 . 

257 

2,566 

Meggett,  N  17 . 

1,000 

Travellers  Rest,  B  6 . . 

300 

298 

Moncks  Corner,  L  18. 

309 

Trenton,  16 . 

271 

1,865 

Moultrieville,  N  19. . . 

511 

Troy,  G  7. . 

315 

3,985 

Mount  Carmel,  G  6  .  . 

228 

Tucapau,  B  8 .......  . 

810 

495 

Mount  Croghan,  C  17 

232 

Union,  C  10 . 

6,141 

385 

Mount  Pleasant,  N  19 

1,575 

Varnville,  N  13 . 

1,160 

271 

Mountville,  E  9 . 

220 

Vaucluse,  19 . 

850 

925 

Mullins,  F  22 . 

2,379 

Wagener,  Ill . 

597 

1,800 

Murrells  Inlet,  J  23..  . 

210 

Walhalla,  C  3 . 

2,068 

250 

Navy  Yard,  N  18.  .  .  . 

1,000 

Walterboro,  N  15  .  .  .  . 

1,853 

1,393 

Neeses,  J  13 . 

289 

Wando,  M  19 . 

250 

285 

Newberry,  E  10 . 

5,894 

Ward,  H  10 . 

234 

957 

New  Brookland,  G  13 

1, 793 

Warrenville,  J  9 . 

300 

350 

Newry,  C  4 . 

1,000 

Waterloo,  E  8 . 

209 

311 

Neyles 

Wedgefield,  H  16  .  .  .  . 

263 

10,968 

(Colleton,  M  15) . . . 

300 

West  Greenville 

371 

Ninety  Six,  F  8 . 

773 

(Greenville,  B  7)... 

869 

231 

Norris,  C  5 . 

206 

Westminster,  C  3  .  .  .  . 

1,847 

1,946 

North,  I  13 . 

700 

West  Union.  C  3 . 

306 

464 

North  Augusta,  J  9.  .  . 

1,742 

Whitehall,  N  14 . 

310 

1,100 

North  Charleston, 

White  Pond,  F  11 . .  .  . 

263 

296 

M  18 . 

699 

Whitmire,  D  10 . 

1,955 

5,065 

Norway,  J  13 . 

474 

Wilkins,  P  15 . 

3,000 

4 , 579 

Olanta,  H  18 . 

409 

Wilksburg 

463 

Olar,  L  12 . 

500 

(Chester,  C  12) .  .  .  . 

310 

800 

Oldpoint 

Williamston,  D  6 . 

2,322 

200 

(York,  B  12) . 

275 

Willington,  G  6. . 

272 

226 

Orangeburg,  J  14 . 

7,290 

Williston,  K  11 . 

854 

2,560 

Pacolet,  B  10 . 

398 

Winnsboro,  E  13 . 

1,822 

318 

Pageland,  C  16 . 

521 

Woodruff,  C  8 . 

2,396 

3,500 

Pamplico,  G  20 . 

452 

Woodward,  D  12 . 

396 

645 

Paris  Island,  Q  15.  . .  . 

290 

Yemassee,  O  14 . 

323 

23,127 
8,703 
2,292 
706 
413 
353  • 
3,624 
505 
435 
371 
285 
301 
284 
522 
1,900 

263 

694 

236 

962 

Parksville,  H  7 . 

245 

York,  B  12 . 

2,731 

Places  not  on  map  are  followed  by  county  name  and  index  of  county  in  which  it  is  located,  thus:  Crocketville  (Hampton,  N  12)  200 
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mine,  and  in  Abbeyville,  York  and  Pickens; 
asbestos  in  Spartanburg,  Laurens,  York,  Ander¬ 
son  and  Pickens;  spinel  rubies  in  Pickens; 
tourmaline  in  York,  Edgefield  and  Laurens; 
beryl  in  Edgefield  and  Laurens ;  corundum  in 
Laurens;  zircons  in  Abbeyville  and  Anderson; 
one  diamond  has  been  taken  from  the  itacolu- 
mite  in  Spartanburg. 

Alpine  Region. —  The  Alpine  Region  occu¬ 
pies  the  extreme  northwestern  corner  of  Caro¬ 
lina.  It  has  an  average  elevation  of  1,000  to 
1,500  feet;  Kings  Mountain  is  1,692  feet;  Paris 
Mountain,  2,054  feet;  Caesar’s  Head,  3,118  feet; 
and  Mount  Pinnacle,  3,426  feet.  The  mountains 
here  often  rise  suddenly  to  their  greatest  height. 
The  southeastern  front  of  Kings  Mountain  is 
500  feet  in  perpendicular  height,  Table  Rock  is 
800  feet  vertically  above  its  southeastern  terrace. 
The  northwestern  slopes  descend  gradually  to¬ 
ward  the  Blue  Ridge  Mountains.  There  would 
seem  to  have  been  in  ages  past  some  great  fault 
or  land  slip  here,  producing  the  long  southeast¬ 
ern  incline  running  down  to  the  sea,  and  con¬ 
tinuing  under  its  waters  for  100  miles  to  the 
Gulf  Stream,  where  the  100-fathom  depth  sud¬ 
denly  sinks  to  1,500  fathoms.  The  region  cov¬ 
ers  1,281  square  miles. 

Geology. —  Sands,  clays,  soft  limestones  and 
marls  more  or  less  unconsolidated  characterize 
the  coastal  region.  They  range  from  the  Cre¬ 
taceous  to  the  Tertiary  period.  In  the  Lower 
Pine  Belt  outcrops  of  the  Cretaceous  rocks  are 
noted  in  the  extreme  southeastern  corner  of 
the  State,  and  have  been  traced  northward  to 
Mars  Bluff  and  Darlington,  where  it  passes 
under  the  Buhrstone  of  the  Eocene.  Superim¬ 
posed  on  these  Cretaceous  marls  are  the  San¬ 
tee  marls.  They  belong  to  the  Eocene  and  are 
composed  of  corals  and  gigantic  oyster  shells. 
Just  above  tide-water  they  pass  under  the  Ash¬ 
ley  and  Cooper  marls,  composed  of  many-cham- 
bered  cells  (Foraminifera),  sometimes  of  so 
fine  and  compact  a  structure  as  to  fit  them  for 
building  purposes.  Fragments  broken  from 
these  marls  and  rounded  by  wave  action  form 
the  phosphate  rock  of  commerce.  These  nod¬ 
ules  contain  55  to  61  per  cent  of  phosphate  of 
lime  and  have  been  quarried  at  the  depth  of 
one  to  six  feet ;  they  are  also  found  on  the  bot¬ 
tom  of  the  rivers,  and  on  sea  bottoms  from 
North  Carolina  to  Florida.  The  remains  of 
the  mastodon,  elephant,  tapir,  horse,  etc.,  are 
found  mingled  with  them.  Green  sands  con¬ 
taining  4  to  6  per  cent  of  potash  in  the  form 
of  glauconite  also  occur  here.  A  sandy  loam 
overlays  the  Santee  (Eocene)  marls  of  the 
Upper  Pine  Belt.  In  the  northern  portion  these 
marls  have  been  petrified  and  converted  into 
Buhrstone.  In  the  eastern  part  of  the  belt  are 
outcrops  of  the  Cretaceous,  and  occasional 
islands  of  Miocene  marls.  In  the  Sand  and 
Red  Hills  region  no  lime  occurs,  the  Eocene 
marls  having  been  converted  into  Buhrstone. 
The  formations  bear  evidence  of  being  littoral. 
Beds  of  lignite  occur  in  Aiken  and  Chester¬ 
field;  kaolin  and  other  commercial  clays  abound 
in  this  region.  Above  the  C(f all  line®  the  rocks 
of  the  Piedmont  country  occur  in  the  following 
order  of  superposition.  On  granite  rests  the 
gneiss,  above  them  occur  islands  of  greater  or 
less  extent  of  mica  talc  and  clay  slates,  itacolu- 
mite  and  limestones,  left  from  the  denudation 
to  which  the  region  has  been  subjected  for  ages, 
vou  25  —  19 


The  rocks  and  minerals  of  the  Alpine  region 
correspond  with  those  of  the  Piedmont. 

Hydrography. —  Three  considerable  river 
systems  take  their  rise  in  these  mountains,  and 
make  their  way  southwardly  to  the  sea.  The 
eastern  watershed  of  the  Savannah  is  narrow, 
as  is  also  the  western  watershed  of  the  Pee 
Dee.  The  intermediate  space  occupying  the 
larger  portion  of  upper  Carolina  is  crossed  by 
seven  rivers,  the  Saluda,  Tyger,  Reedy,  Pacolet, 
Broad,  Catawba,  Wateree,  with  their  numerous 
affluents  uniting  to  form  the  Santee  River.  A 
line  across  the  State  from  Augusta,  Ga.,  to 
Columbia  and  thence  to  Cheraw  in  the  east, 
is  known  as  the  ccf all  line.®  On  crossing  this 
line  the  streams  pass  from  the  crystalline  rocks, 
the  granites  and  slates  of  upper  Carolina,  into 
the  softer  strata  of  the  tertiary  marls  of  the 
low  country.  Above  the  <(fall  line®  the  average 
slope  of  the  streams  is  five  feet  to  the  mile, 
and  they  are  available  for  the  development  of 
water  powers  to  an  extent  estimated  at  1,000,000 
horse  power.  Below  the  fall  eight  other  rivers, 
the  North  and  the  South  Edisto,  the  Combahee, 
the  Coosawhatchie,  Black  River,  Cooper,  Ash¬ 
ley,  Waccamaw,  are  found  with  a  fall  of  one  to 
one  and  one-half  feet  to  the  mile.  The  numer¬ 
ous  creeks,  however,  '  that  feed  these  rivers, 
rising  themselves  in  the  elevation  of  the  Sand 
Hills  and  Red  Hills,  have  a  much  more  rapid 
fall.  Horse  Creek,  for  instance,  emptying  into 
the  Savannah  below  Augusta,  furnishes  in  the 
length  of  10  miles  power  for  the  Vaucluse, 
Graniteville,  Langley,  Aiken  and  Clearwater 
factories,  without  being  fully  utilized.  The 
rivers  are  navigable  to  the  <(f all  line®  for 
steamboats  not  exceeding  200  tons  burden,  and 
in  all  there  is  from  700  to  800  miles  of  naviga¬ 
tion  above  tidewater. 

Flora. —  The  palmetto  and  the  live  oak 
characterize  the  growth  of  the  coast  region, 
which  also  produces  oranges  of  superior  quality 
and  figs  in  great  abundance.  Magnolias  also 
abound  from  the  coast  to  some  distance  inland. 
The  swamps  are  characterized  by  cypresses, 
gums  and  bay  trees.  The  long-leaf  pine,  water 
oaks  apd  hickories  are  common  on  the  uplands 
near  the  coast.  Hard  woods  are  predominant 
on  the  Piedmont  plateau;  deciduous  oaks  are 
most  common,  but  birch,  beech,  ash,  black  wal¬ 
nut,  maple,  sycamore,  chestnut  and  tulips  are 
also  plentiful.  The  mountains  have  cucumber 
trees,  hemlock,  white  pine  and  laurel.  Among 
indigenous  species  of  economic  importance  are 
the  grape,  blackberry,  pawpaw,  plum,  persimmon, 
crabapple,  hazel  nut,  walnut,  pecan,  apricot, 
cherry  and  pear.  Ginseng,  bloodroot,  hore- 
hound,  redroot,  horsemint,  wild  flax  are  the 
commonest  medicinal  plants,  while  the  flowering 
varieties  are  represented  by  the  lilies,  roses, 
violet,  golden  rod,  woodbine,  azaleas  and  jes¬ 
samines. 

Fauna. —  Deer,  rabbits,  squirrels,  muskrats, 
raccoons,  opossums,  minks,  ducks,  wild  turkeys, 
quail,  snipe  and  woodcock  are  the  best  repre¬ 
sented  of  the  animals  and  birds.  Foxes,  bears, 
wolves,  wildcats  are  now  rare,  while  within 
memory  panthers  have  become  extinct.  There 
are  several  varieties  of  songbirds,  including  all 
ordinary  varieties.  In  the  bays  and  rivers  are 
porpoises,  whiting,  bluefish,  seabass,  shad,  stur¬ 
geon,  mullet,  snappers,  sheepshead,  weakfish, 
oysters,  shrimps  and  terrapins.  In  the  upper 
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courses  of  the  rivers  are  catfish,  pike,  perch  and 
trout. 

Climate. —  The  mean  annual  temperature  in 
the  coast  region  is  63°  to  65°  F. ;  summer 
mean,  74°  to  79° ;  winter  54°  to  56° ;  rainfall, 
50  to  80  inches.  In  the  Sand  and  Red  Hills 
region  the  climate  is  dry,  but  it  enjoys  an 
abundant  rainfall  and  is  well  watered.  The 
Alpine  region  has  a  distinctly  salubrious  cli¬ 
mate.  The  highest  mean  temperature  (for  a 
week)  ever  recorded  there  was  90°  F. ;  the 
lowest  was  25°  F.  The  mean  annual  tempera¬ 
ture  there  is  from  55°  to  58°  F.  The  rainfall 
is  heavy,  dewless  nights  are  rare  and  vegetation 
is  in  consequence  luxurious.  The  mean  annual 
temperature  for  the  whole  State  is  about  62°  F. ; 
the  .mean  summer  temperature,  79°  F.,  and  the 
mean  winter  temperature  44°  F.  The  mean 
annual  rainfall  is  49  inches ;  it  is  well  dis¬ 
tributed  and  about  1.7  inches  falls  during  the 
summer  or  growing  season.  Snow  is  uncom¬ 
mon  in  the  southern  part  of  the  State  and  usu¬ 
ally  melts  as  it  falls,  but  in  the  north  snowfalls 
of  several  inches  are  not  uncommon.  Torna¬ 
does  sometimes  sweep  over  the  western  part, 
while  at  intervals  hurricanes  from  the  West 
Indies  ravage  the  eastern  part  of  the  State. 

Soils. — •  In  the  Piedmont  plateau  the  soil  is  a 
mixture  of  sand  and  clay,  the  result  of  the  dis¬ 
integration  of  the  rocks  of  the  region.  On  the 
hillsides  of  the  river  basins  is  the  type  of  soil 
which  is  most  common  in  the  State,  the  deep 
red  clay.  The  upper  part  of  the  coastal  plain 
has  a  poor,  sandy  soil  of  little  fertility,  but  the 
lower  part  has  a  finer  sand  which  is  much  more 
fertile.  Along  the  rivers  and  about  the  Sea 
Islands  are  the  swamp  muck  and  clay  soils  of 
great  fertility. 

Mineral  Industry. —  The  minerals  worked 
are  phosphate  rock,  which  is  found  in  a  belt  of 
about  70  miles  from  the  mouth  of  the  Broad 
River  to  the  headwaters  of  the  Wando,  in 
Berkeley,  Dorchester,  Charleston,  Colleton  and 
Beaufort  counties.  In  1921,  44,141  long  tons 
(2,420  pounds),  valued  at  $367,209,  were  mined. 
The  production  is  declining  in  South  Carolina. 
Stone  in  1921  was  produced  to  the  value  of 
$882,267  and  clay  products  (brick  and  ((paper 
clays®)  to  the  value  of  $689,663.  Gold  produc¬ 
tion,  once  important,  has  now  practically 
ceased.  In  1921  only  2  fine  ounces  ($50)  were 
produced.  The  State  produces  also  silver,  man¬ 
ganese,  iron,  lime  and  monazite  in  small  quanti¬ 
ties.  The  value  of  the  total  mineral  output 
(including  coal  products,  sand,  etc.)  was  $2,825,- 
479  in  1920  and  $1,754,491  in  1921. 

Agriculture  — The  settlers  in  Carolina  soon 
ascertained  that  its  soil  and  climate  were  suit¬ 
able  for  all  the  plants  of  the  Old  World  grow¬ 
ing  from  the  subtropical  to  the  subarctic 
regions,  besides  a  most  varied  flora  of  its  own. 
They  found  also  extensive  pastures  supporting 
numerous  herds  of  wild  buffalo,  elk  and  deer. 
The  horses  and  cattle  introduced  by  the  Span¬ 
iards  increased  rapidly  in  numbers.  It  might 
have  been  thought  that  here  were  elements 
favorable  for  a  diversified  husbandry.  The 
colonists,  however,  discovered  an  agricultural 
monopoly  and  an  export  <(money  crop®  in  rice. 
It  required  capital  for  drainage  and  irrigation 
and  a  thoroughly  organized  and  reliable  labor 
able  to  resist  the  malarial  influences  of  the  rice 
swamps.  Negro  slaves  fulfilled  these  condi¬ 
tions.  English  merchants  furnished  the  negroes 


and  supplies  on  credit.  The  English  Parlia¬ 
ment  favored  the  exportation  of  rice  and  it 
became  a  most  profitable  crop.  When  cotton 
was  introduced  in  the  18th  century,  as  it  grew 
on  healthy  uplands,  and  did  not  require  much 
capital,  it  was  suspected  that  the  small  white 
farmer  would  undertake  its  culture.  The  small 
farmers,  however,  did  not,  except  as  overseers, 
take  to  cotton  planting  until  after  the  emanci¬ 
pation  of  the  slaves.  The  small  farmers  of  both 
races  modeled  themselves  after  the  methods  of 
an  agriculture  that  had  been  successful  for 
nearly  two  centuries.  They  confined  their  en¬ 
ergies  largely  to  one  <(money  crop®  for  export. 
They  worked  at  it  with  hired  labor,  on  borrowed 
money,  purchased  instead  of  breeding  work  ani¬ 
mals,  bought  a  notable  portion  of  their  supplies 
and  largely  of  fertilizers. 

The  Lien  Law  securing  the  collection  of  ad¬ 
vances  made  on  growing  crops,  often  even 
before  they  were  planted,  and  the  Lien  Law 
requiring  the  enclosure  of  all  livestock,  leaving 
lands  under  crops  unenclosed,  promoted  existing 
tendencies  in  agriculture.  Removing  the  cost  of 
fencing  on  lands  under  crops  led  to  a  wide 
deforestation  and  careless  cultivation. 

In  1880  there  were  93,864  farms  in  the  State 
containing  13,457,613  acres,  of  which  only  4,- 
132,000  acres  were  improved.  In  1890  the  num¬ 
ber  of  farms  had  increased  to  115,008,  with  13,- 
985i,014  acres,  of  which  5,755,741  acres  were  im¬ 
proved.  There  were  in  1920,  192,693  farms  in 
the  State,  covering  an  area  of  12,426,675  acres, 
of  which  6,184,159  acres  were  improved.  Farm 
property,  machinery  and  livestock  had  a  total 
value  of  $84,079,702  in  1880.  This  value  is  now 
well  over  $953,064,742.  About  68  per  cent  of  the 
area  of  the  . State  is  woodland.  The  chief 
cereal  crops  in  1922  with  their  acreage  and 
production  were:  wheat,  165,000  acres,  1,320,000 
bushels,  valued  at  $2,072,000;  maize,  2,062,000 
acres,  29,899,000  bushels,  valued  at  $26,012,000; 
oats,  406,000  acres,  9,744,000  bushels,  valued 
at  $7,405,000;  rice,  8,000  acres,  208,000  bushels, 
valued  $239,000.  Of  greater  importance  in  the 
agricultural  life  of  the  State  is  the  cotton  crop, 
to  which  2,058,000  acres  were  planted  in  1922, 
producing  530,000  bales  of  upland  variety, 
valued  at  $64,395,000.  Tobacco  in  the  same 
year  was  planted  in  90,000  acres  and  yielded 
57,600,000  pounds,  valued  at  $13,248,000.  The 
hay  crop  of  1922  was  taken  from  455,000  acres, 
yielded  455,000  tons,  valued  at  $7,962,000.  Pea¬ 
nuts  were  planted  on  36,000  acres,  yielded  27,- 
360,000  pounds,  valued  at  $1,368,000.  About 
104,000  acres  were  planted  to  sweet  potatoes,  of 
which  9,568,000  bushels  were  produced,  valued  at 
$6,793,000.  Potatoes  were  planted  on  33,000 
acres,  yielded  2,508,000  bushels,  valued  at  $3;210,- 
000.  The  farm  animals  in  the  State  1  Jan.  1923 
were  70,000  horses,  209,000  mules,  228,000  milch 
cows,  189,000  other  cattle,  23,000  sheep  and 
947,000  swine.  The  value  of  these  livestock 
was  $53,212,000. 

More  than  50  per  cent  of  the  farms  are 
negro  farms;  about  25  per  cent  of  the  negro 
farmers  are  owners,  50  per  cent  cash  tenants 
and  25  per  cent  share  tenants.  A  higher  per¬ 
centage  of  white  farmers  are  owners.  Poultry 
products  amounted  to  $2,275,109  in  1919.  Honey 
and  beeswax  were  produced  in  the  same  year 
to  the  value  of  $117,438. 

Fisheries. —  The  State  has  active  fisheries, 
mainly  oysters,  whiting,  shad  and  sea-bass.  The 
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industry  gives  employment  to  about  3,000  per¬ 
sons  and  has  an  invested  capital  of  $125,000. 
The  annual  catch  rarely  exceeds  $300,000  in 
value. 

Forest  Products. —  Yellow  pine,  also  called 
Southern  pine,  is  the  chief  lumber  resource  of 
the  State.  The  stand  of  this  wood  alone  is 
estimated  at  3,000  million  feet.  It  is  being  de¬ 
pleted  at.  a  rapid  rate.  There  are  about  670 
mills  which  cut  about  750,000  M.  F.  B.  per 
year.  The  value  of  all  forest  products  in  1919 
was  $26,694,000.  Cypress,  oak,  locust  and  other 
pines  are  also  being  exploited. 

Manufactures. —  Antedating  the  establish¬ 
ment  of  the  Patent  Office  by  more  than  a  cen¬ 
tury,  the  colonial  assembly  in  1691  passed  an  act 
<ffor  rewarding  ingenious  and  industrious  per¬ 
sons  to  essay  such  machines  as  may  conduce 
to  the  better  propagation  of  the-  produce  of  this 
State.®  In  1778  tide  water  power  was  for  the 
first  time  utilized  in-  milling  for  cleaning  rice. 
The  machinery  of  these  mills  is  the  model  on 
which  this  industry  (performed  before  by  hand) 
has  since  been  conducted.  A  cotton  factory 
was  .  established  in  1784  at  Murray’s  Ferry, 
Williamsburg,  and  one  at  Statesburg  a  few 
years  later.  The  first  saw  gin  —  patented  by 
Ogden  Holmes  and  serving  as  the  type  of  all 
the  short  staple  cotton  gins  of  the  South  ever 
since — was  erected  in  1795  on  Mill  Creek, 
Fairfield  County.  Mills  in  the  statistics  of 
South  Carolina,  1826,  states  that  Mr.  Waring 
operated  a  small  cottonseed-oil  mill  at  Columbia 
and  “expressed  from  cotton  seed  a  very  good 
oil.®  In  addition  to  this  the  improved  gins 
operated  at  these  mills  have  greatly  cheapened 
the  cost  of  ginning,  which,  together  with  high 
prices  paid  for  seed,  adds  a  few  cents  per 
pound  to  the  value  of  lint  cotton.  Th6  oil  is 
a  good  edible  oil  and  the  by-products,  meal 
and  hulls  are  the  cheapest  form  of  stock  food 
and  fertilizer. 

The  manufactured  products,  of  South  Caro¬ 
lina,  as  reported  by  the  recent  industrial  census, 
were  valued  at  $381,452,984;  its  factories  gave 
employment  to*  79,450  wage-earners,  who  re¬ 
ceived  $62,565,413  for  their  services.  The 
capital  invested  in  industry  amounted  to  $374.- 
537,636,  the  cost  of  materials  was  $227,986,384, 
leaving  the  value  added  by  manufacture  $153,- 
466,600.  The  State  ranked  31st  in  the  value  of 
products  and  28th  in  the  number  of  wage- 
earners  employed  in  manufactures. 

The  manufacture  of  cotton  goods  is  the 
most  important  manufacturing  industry.  It 
gives  employment  to  60.5  per  cent  of  all  wage- 
earners  and  its  products  form  59.9  per  cent  of 
the  total  for  all  industries.  There  are  only  two 
States  —  Massachusetts  and  North  Carolina  — 
that  exceed  this  State  in  the  value  of  cotton 
manufactures.  There  are  in  operation  4,949,225 
spindles,  or  14.7  per  cent  of  the  total  in  the 
United  States.  The  industry  is  fostered  by  the 
great  cotton  crop  of  the  State.  Oil,  cottonseed 
and  cake  extracting  is  the  second  industry  and 
is  of  course  a  by-product  of  the  cotton  growing 
and  cotton  spinning  and  ginning  industries. 
Fertilizer  manufacture  is  also  important. 

Of  the  wage-earners  76,135  were  16  years 
of  age  and  over,  and  of  this  number  17,124  were 
females.  The  turpentine  and  resin  industries 
are  declining  owing  to  the  exhaustion  of  suitable 
timber. 

The  relative  importance  of  the  leading 


manufacturing  industries  is  shown  in  the  fol¬ 
lowing  table: 


INDUSTRY 

Number 

of 

estab¬ 

lish¬ 

ments 

Average 
number 
of  wage- 
earners 

Value  of 
products 

Cotton  goods . 

145 

48,097 

$228,440,000 

Oil  and  cake,  cottonseed. .  . 

81 

2,480 

38,675,000 

Fertilizers . 

50 

2,765 

30,412,000 

Lumber  and  timberproducts 

610 

11,713 

21,762,000 

Mineral  and  soda  waters.  . 
Cars  and  general  shop  con¬ 

131 

644 

5,351,000 

struction  . 

Lumber,  planing-mill  pro¬ 
ducts,  not  including 
planing  mills,  connected 

8 

1,911 

5,138,000 

with  saw  mills . 

Bread  and  other  bakery 

54 

865 

4,560,000 

products . 

Printing  and  publishing, 
newspapers  and  periodi¬ 

60 

432 

3,282,000 

cals . 

Flour-mill  and  gristmill 

126 

743 

3,135,000 

products . 

30 

70 

2,147,000 

Knit  goods . 

14 

781 

2,076,000 

Ice,  manufactured . 

54 

584 

2,012,000 

Automobile  repairing . 

Food  preparations,  not 

183 

532 

1,984,000 

elsewhere  specified . 

11 

58 

1,759,000 

Confectionery  and  ice  cream 
Brick  and  tile,  terra-cotta, 

42 

204 

1,436,000 

and  fireclay  products  .  .  . 
Foundry  and  machine-shop 

23 

566 

1,156,000 

products . 

Gas,  illuminating  and  heat¬ 

36 

391 

1,123,000 

ing  . 

Printing  and  publishing, 

10 

.  219 

947,000 

book  and  job . 

48 

279 

870,000 

Furnishing  goods,  men’s. .  . 

4 

216 

790,000 

T extile  machinery  and  parts 

6 

134 

615,000 

Marble  and  stone  work.  .  . 

35 

121 

597,000 

Paving  materials . 

6 

275 

529 , 000 

All  other  industries . 

237 

5,388 

22,657,000 

Total . 

2,004 

79 , 450 

$381,453,000 

Communications. —  The  Savannah  River  is 
an  important  trade  and  travel  route.  Improve¬ 
ments  have  rendered  it  navigable  for  over  200 
miles,  from  Savannah  to  Augusta,  Ga.  The 
Waccaman  is  navigable  for  50  miles ;  the  Great 
Pee  Dee  for  52  miles;  the  Cooper  for  30  miles 
and  the  Edisto  for  260  miles,  while  several 
other  streams  are  navigable  for  distances  up 
to  13  miles.  Charleston,  Beaufort  and  George¬ 
town  are  ports  of  entry.  The  length  of  steam 
railways  in  the  State  is  3,824  miles  (144  miles 
of  double  track)  and  147  miles  of  electric  rail¬ 
way.  The  chief  roads  traversing  the  State  are 
the  Southern  (1,200  miles),  the  Atlantic  Coast 
Line  (880  miles)  and  the  Seaboard  Air  Line 
(370  miles).  The  assessed  value  of  the  rail¬ 
roads  is  $49,740,781. 

Banks  and  Banking. —  A  State  bank  of 
South  Carolina  was  established  in  1812  and  was 
entirely  under  State  control.  It  was  the  reposi¬ 
tory  for  all  State  funds.  It  went  into  liquida¬ 
tion  during  the  Reconstruction  period.  There 
are  now  within  the  State  83  national  banks, 
capitalized  at  $12,305,000  and  with  $82,113,000  on 
deposit;  372  State  banks,  capitalized  at  $17,300,- 
000  and  with  $99,459,000  on  deposit  and  $114,- 
716,000  on  loan;,  and  aggregate  resources  and 
liabilities  amounting  to  $149,049,000.  Surplus  of 
all  State  banks  aggregated  $7,674,000  and  un¬ 
divided  profits,  $3,315,000. 

Constitution  and  Government. —  From 
1670  to  1719  South  Carolina  was  governed  under 
the  Carolina  provincial  charter  of  1665.  .  From 
1719  to  the  period  of  the  Revolution  it  was 
governed  mostly  by  Crown  commission.  In 
1776,  1778,  1790,  1865,  1868  and  1895  constitu- 
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tions  were  adopted.  That  of  the  last-named 
year  has  since  been  several  times  amended.  A 
constitutional  amendment  may  originate  in 
either  house  of  the  legislature;  if  carried  by  a 
two-thirds  vote  in  both  houses  it  is  submitted 
to  the  people  at  the  next  election  following  when 
a  favorable  majority  sends  it  back  to  both 
houses,  where  it  is  again  put  to  a  vote.  A 
majority  vote  of  both  houses  is  this  time  suffi¬ 
cient  to  make  it  part  of  the  constitution.  The 
two  first  steps  above  given  for  an  amendment 
are^  also  required  to  _  call  a  convention  for  the 
revision  of  the  constitution.  A  negro  majority 
is  carefully  guarded  against  by  the  constitu¬ 
tional  provisions  that  voters  applying  for  regis¬ 
tration  after  1898  must  be  able  to  read  and 
write  any  section  of  the  State  constitution  or 
must  show  that  they  have  paid  all  taxes  for  the 
previous  year  on  property  appraised  at  $300  or 
over.  This  provision  effectively  bars  illiterate 
negroes  from  voting  and  also  all  negroes  who 
do  not  own  real  or  other  property  assessed  by 
the  State  at  $300  or  over.  A  residence  of  two 
years  in  the  State  is  required  for  voting. 

Executive. —  The  governor  holds  office  for 
two  years,  is  paid  $3,000  and  is  eligible  to  suc¬ 
ceed  himself.  He  must  be  30  years  old,  as  also 
the  lieutenant-governor,  and  both  must  be  resi¬ 
dents  of  the  State  for  five  years.  Other  ex¬ 
ecutive  officers  are  the  secretary  of  state, 
comptroller,  state  superintendent  of  education, 
treasurer,  commissioner  of  agriculture,  •  com¬ 
merce  and  industry  and  the  attorney-general. 
All  executive  officers  are  elected  for  a  term  of 
two  years  and  at  the  same  time  as  the  governor. 

Legislative. —  The  State  legislature  is  known 
as  the  general  assembly.  It  is  composed  of  a 
senate  of  44  members,  elected  for  four  years 
(half  retiring  biennially),  and  a  house  of  rep¬ 
resentatives  of  124  members,  elected  for  two 
years.  Annual  sessions  are  held  beginning  on 
the  second  Tuesday  of  January. 

Judiciary. —  The  judicial  power  is  vested  in 
a  Supreme  Court,  two  Circuit  Courts,  a  Court 
of  Common  Pleas  with  civil  jurisdiction  and  a 
Court  of  General  Sessions.  The  Supreme  Court 
has  a  chief  justice  and  four  associates,  elected 
by  the  _  general  assembly  for  10  years.  The 
eight  circuit  justices  are  elected  by  the  same 
body  but  for  a  four-year  term.  Justices  of  the 
peace  are  appointed  by  the  governor. 

Local  Government. —  The  county  is  the 
unit  of  local  government.  It  must  contain  at 
least  one  one  hundred  and  twenty-fourth  of  the 
population  of  the  State,  have  property  assessed 
at  1,500,000  or  over  and  be  at  least  400  miles 
in  extent.  The  local  electors  must  sanction  all 
civic  incorporation  by  a  two-thirds  vote. 

Miscellaneous  Laws  and  Provisions. —  A 
provision  of  the  constitution  is  aimed  to  pre¬ 
vent  lynching,  by  providing  for  the  removal 
from  office  of  any  officer  who  permits  a  prisoner 
to  be  seized  and  lynched,  and  by  making  such 
officer  ineligible  to  hold  any  office  of  trust  in 
the  State.  The.  county  where  the  lynching 
occurs  is  liable  in  damages  of  not  less  than 
$2,000  to  the  legal  representatives  of  the  person 
lynched.  Divorce  is  not  allowed  in  any  cir¬ 
cumstances.  Hours  of  labor  in  cotton  and 
woolen  mills  are  limited  to  60  per  week,  with 
certain  exceptions.  No  one  may  hold  office 
under  the  constitution  who  denies  the  existence 
of  the  Supreme  Being. 

Finances. — ■  The  .State  derives  its  revenue 
from  the  general  property  tax,  fees,  licenses, 


phosphate  royalties,  etc.  On  1  Jan.  1922  the 
balance  on  hand  in  the  State  treasury  amounted 
to  $771,753;  the  receipts  in  1922  totaled  $9,246.- 
434.  The  expenditures  in  1922  amounted  to 
$8,369,733,  leaving  an  unexpended  balance  on 
1  Jan.  1923  of  $1,648,454.  On  1  Jan.  1922  the 
outstanding  debt  amounted  to  $5,382,308.  The 
assessed  value  of  real  property  in  1922  was 
$217,972,840;  of  personal  property,  $168,286,218. 

Education. — School  attendance  is  compulsory 
since  1922.  There  are  certain  restrictions  on 
the  employment  of  illiterate  children  in  fac¬ 
tories  or  mines.  There  are  separate  schools  for 
white  and  colored  children.  There  are  14,919 
public  schools  in  the  State  with  478,045  en¬ 
rolled  pupils  and  9,699  teachers.  The  149  pub¬ 
lic  high  schools  have  427  teachers  and  over 
12,000  pupils.  For  the  training  of  teachers  there 
is  one  public  normal  school  with  67  teachers 
and  974  students.  For  higher  instruction  there 
is  the  University  of  South  Carolina,  founded  at 
Columbia  in  1805,  with  42  professors  and  621 
students.  Clemson  Agricultural  College  has  78 
professors  and  1,007  students.  Allen  University 
(African  Methodist  Episcopal)  for  colored 
students  has  17  professors  and  631  students. 
Other  higher  institutions  are  Charleston  City 
College,  Erskine  College  (A.  R.  Presbyt.)  and 
Wofford  College  (M.  E.  So.),  at . Spartanburg. 
There  are  several  smaller  denominational  col¬ 
leges  and  also  eight  colleges  for  women.  There 
is  also  a  college  for  colored  youths,  a  military 
academy  and  a  normal  and  industrial  college. 
The  expenditures  on  public  school  education  in 
1920  was  $6,660,399. 

The  State  has  a  higher  percentage  of  il¬ 
literates  than  all  other  States  except  Louisiana. 
Of  the  total  population  of  10  years  of  age  or 
over  18.1  per  cent  were  returned  as  illiterate 
at  the  last  census.  Among  whites  of  native 
parentage  the  percentage  of  illiteracy  was  6.5; 
among  negroes,  29.3.  The  State  educational 
system  is  ruled  by  a  State  Board  of  Education, 
under  which  are  county  superintendents,  county 
boards  and  county  supervisors. 

Population. — The  population,  according  to 
the  1920  census,  was  1,683,724.  In  1920  there 
were  818,538  whites,  864,719  negroes,  163  Asiatics 
and  304  Indians.  The  foreign-born  white  popu¬ 
lation  was  6,401,  of  whom  1,079  were  German, 

I, 187  Russian,  442  Irish  and  491  English.  Large 
towns  are  Charleston  with  an  estimated  popula¬ 
tion  of  67,957;  Columbia,  the  State  capital,  37,- 
524;  Spartanburg,  22,638,  and  Greenville,  23,127. 
There  were  389,199  males  of  voting  age  in  1920 
and  390,792  females. 

Religion. —  The  last  religious  census  re- 
turned.  794,126  members  of  different  religious 
denominations ;  the  Baptists  being  strongest 
with  413,630  members,  the  Methodists  next 
with  278,854.  There  were  38,361  Presbyterians, 
14,788  Lutherans,  9,514  Roman  Catholics  and 

II, 000  Episcopalians. 

Charities  and  Corrections.— The  State 
maintains  several  charitable  institutions,  in¬ 
cluding  a  hospital  for  the  insane  at  Columbia 
and  an  asylum  for  the  deaf,  dumb  and  blind. 
There  are  besides  9  orphanages,  10  hospitals 
and  10  homes  for  adults  and  children  main¬ 
tained  mainly  by  private  charity.  A  State  Board 
of  Charities  and  Correction  was  created  in  1915. 
There  is  a  State  penitentiary  at  Columbia,  where 
there  is  also  a  reformatory  for  negro  boys. 
A  State  farm  is  located  at  Boykin  and  an  in¬ 
dustrial  school  at  Florence. 
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1  The  Capitol  Building  at  Columbia 

2  The  First  Baptist  Church,  Columbia,  where  the  Ordinance  of  Secession  was  passed 
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1  The  Calhoun  Monument,  Charleston 


2  The  Custom  House  at  Charleston 
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History. —  The  first  settlement  on  the  con¬ 
tinent  of  North  America  took  place  27  May 
1562  on  the  southeastern  extremity  of  Paris 
Island  in  Port  Royal  Harbor.  A  colony  of 
French  Huguenots  landed  there  and  built  a  fort, 
naming  it  in  honor  of  their  king,  Charles  IX, 
Carolina  (aboriginal  name,  Chicora).  Their 
ships  having  returned  to  France  for  reinforce¬ 
ments,  a  fire  broke  out,  which  destroyed  their 
barracks  and  magazine.  In  this  plight  they  con¬ 
structed  boats,  with  the  assistance  of  the  In-, 
dians,  and  went  back  to  France.  In  1665-69 
Charles  II,  of  England,  claiming  Carolina  by 
reason  of  the  discovery  of  North  America  by 
John  Cabot,  in  1497,  when  sailing  under  a  patent 
from  Henry  VII,  granted  all  that  <(tract  of 
ground®  in  America  between  the  36th  degree 
and  31st  degree  north  latitude,  and  to  the  west 
as  far  as  the  South  Seas  (Pacific  Ocean)  to 
eight  English  noblemen  as  Lords  Proprietors. 
The  grant  covered  about  1,020,000  square  miles 
or  more  than  one-third  the  area  of  the  present 
United  States,  a  region  since  largely  peopled 
from  the  South  Carolina  of  to-day.  The  first 
colony  sent  out  landed  in  1670,  as  the  French 
had,  at  Port  Royal,  but  removed  shortly  after  to 
the  confluence  of  the  Ashley  and  Copper  rivers, 
where  they  founded  the  city  of  Charleston. 
The  Proprietary  government  was  conducted 
under  a  royal  charter  and  certain  “Fundamental 
Constitutions®  drawn  for  that  purpose  by  the 
famous  metaphysician,  John  Locke.  In  order 
to  avoid  “erecting  a  too  numerous  democracy® 
Locke  designed  a  territorial  aristocracy  of  land¬ 
graves,  caciques  and  barons.  The  colonists, 
however,  insisting  upon  the  clause  of  the  king’s 
charter  directing  the  Lords  Proprietors  to  “gov- 
ern  according  to  their  best  discretion  by  and 
with  the  advice,  assent  and  approbation  of  the 
Freemen  of  said  territory,  or  their  deputies  or 
delegates,®  prevented  from  first  to  last  this 
aristocracy  from  taking  root  in  the  colony.  The 
Proprietary  government,  without  adaptability  to 
the  circumstances  and  necessities  of  the  colony, 
promoted  endless  discussions  and  dissensions 
as  to  the  interpretation  of  the  charter  and  the 
“Constitutions.®  A  succession  of  “heats  and 
broils®  during  49  years  culminated  in  1719.  The 
Proprietors  expressed  their  inability  to  aid  the 
colonists,  refused  petitions  addressed  to  them 
on  important  matters  and  repealed  acts  of  the 
assembly  laying  taxes  for  the  discharge  of  the 
public  debt  and  for  the  freedom  of  elections. 
The  assembly  thereupon  voted  itself  a  conven¬ 
tion  and  unintimidated  by  the  threat  of  the 
Proprietary  governor  to  bombard  Charles¬ 
ton  from  a  British  war  vessel,  elected  James 
Moore  governor  in  the  name  of  the  king,  and 
the  Royal  Government  of  the  Province  sup¬ 
planted  that  of  the  Proprietors. 

Bancroft  and  Dana  place  the  highest  esti¬ 
mate  of  the  aborigines  south  of  the  Great  Lakes 
and.east  of  the  Mississippi  River  at  180,000,  or  one 
person  to  four  and  one-half  square  miles,  a  terri¬ 
tory  now  supporting  a  population  of  67  to  the 
square  mile,  or  301  for  one  Indian.  John  Law- 
son  1703  and  Governor  Glen  in  1743  agree  in 
estimating  the  Indian  population  of  Carolina 
at  about  one  to  eight  square  miles.  They  were 
generally  friendly  to  the  colonists  except  when 
incited  to  sudden  outbursts  of  hostility  by  the 
Spaniards,  the  French  or  the  British,  and 
formed  a  more  or  less  important  contingent 


in  war,  as  when  James  Moore  in  1702-03  in¬ 
vaded  the  Appalachian  region  with  25  whites 
and  1,000  Indians  and  returned  with  1,300  cap¬ 
tives,  who  were  sold  into  slavery  to  the  northern 
colonies  and  the  West  Indies. 

Negro  slaves  were  introduced  from  the  Bar- 
badoes  in  1671  and  were  counted  to  be  12,000 
in  number  at  the  close  of  the  Proprietary  rule 
in  1720.  They  were  instructed  in  the  Christian 
religion  and  some  of  them  taught  to  read.  It 
was  required  of  each  white  militia  man  that  he 
should  train  and  arm  a  negro  to  accompany 
him  in  war.  The  white  population  had  increased 
from  391  in  1671  to  9,000  in  1720,  living  chiefly 
in  proximity  to  Charleston.  While  the  Indians 
lived  principally  on  game  and  fish,  cultivating 
only  two  plants,  corn  and  tobacco,  both  exotics, 
the  white  colony  never  suffered  for  subsistence. 
They  got  30  to  80  bushels  of  corn  from  an  acre, 
deer  supplying  meat;  an  Indian  hunter  would 
for  $25  a  year  furnish  a  family  with  100  to  200 
deer,  besides  wild  turkey,  fish,  etc.  The  culture 
of  rice  was  introduced  in  1693  and  the  export 
of  this  cereal  in  1720  amounted  in  value  to 
£3,350  sterling.  The  Proprietors  refused  in 
1674  to  send  out  cattle  to  the  colonists,  saying 
they  wanted  them  to  be  ((planters  and  not 
graziers,®  but  seven  years  later  they  had  so 
increased  that  many  planters  had  700  to  800 
head.  The  assembly  had  to  appoint  commis¬ 
sioners  to  dispose  of  unmarked  animals,  and 
passed  a  law  for  the  enclosure  of  crops,  which 
remained  in  force  until  1882. 

As  early  as  1700  Charleston  had  a  large 
and  lucrative  trade  with  the  Indians  in  furs 
and  hides,  extending  1,000  miles  into  the  in¬ 
terior,  and  a  large  export  trade  in  forest  prod¬ 
ucts,  timber,  pitch,  turpentine  and  provisions 
to  the  northern  colonies  and  the  West  Indies. 
Religious  freedom  was  secured,  while  the  min¬ 
isters  of  the  Church  of  England  were  sup¬ 
ported  from  the  public  funds.  The  various 
Church  members  stood  as  follows :  Episco¬ 
palians,  42  per  cent;  Presbyterians  and  Hugue¬ 
nots,  45  per  cent;  Baptists,  10  per  cent;  Quakers, 
3  per  cent.  A  free  public  library  was  estab¬ 
lished  in  Charleston  in  1700  and  a  free  school 
in  1710.  In  1712  a  digest  of  the  English  and 
colonial  laws  was  prepared  by  Chief  Justice 
Trott.  In  1717  a  successful  war  was  waged 
against  the  pirates  infesting  Cape  Feare  and  a 
number  of  them  captured  and  executed.  A 
duty  of  £30  a  head  was  laid  on  the  importation 
of  negroes. 

George  I  and  George  II  were  nursing  fath¬ 
ers  to  Carolina.  The  assembly  was  convened, 
all  actions  at  law  on  account  of  the  change  of 
government  were  declared  void  and  the  judicial 
proceedings  under  the  provisional  administra¬ 
tion  confirmed.  Treaties  were  made  with  the 
Indians,  who  had  hitherto  stood  as  independent 
neighbors  and  were  now  constituted  allies  or 
subjects.  Parishes  were  laid  out  and  whenever 
settled  by  100  families,  they  were  allowed  repre¬ 
sentation  in  the  assembly.  To  relieve  the  bur¬ 
den  on  the  country  people  of  repairing  for  the 
trial  of  all  causes  to  the  general  court  at 
Charleston,  county  and  precinct  courts  were 
established.  Schools  were  established  in  each 
precinct  and  £25  levied  by  the  justices  to  as¬ 
sist  in  the  yearly  support  of  the  teachers,  who 
were  required  to  teach  10  poor  children  free  of 
charge.  Between  1733  and  1774,  over  200  tutors, 
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schoolmasters  or  schoolmistresses,  were  en¬ 
gaged  in  the  province.  The  king  having  bought 
out  the  Proprietors  for  £17,500  purchased  also 
the  quitrents  due  them  by  the  colonists  and 
remitted  them.  Charleston  was  the  extreme 
southwestern  outpost  of  the  British  in  America. 
As  late  as  1741,  when  the  Spanish  possessions 
lay  embosomed  on  the  Gulf  of  Mexico,  with 
Saint  Augustine,  the  oldest  fortified  place  in 
America,  the  French  claimed  all  the  territory 
lying  west  of  a  line  starting  from  a  point 
north  of  Charleston,  reaching  the  Appalachian 
Mountains,  running  round  the  headwaters  of 
the  Potomac,  across  the  Mohawk  and  Hudson, 
down  Lake  Champlain  and  by  the  Sorel  River 
to  the  Saint  Lawrence.  With  little  aid  from 
the  mother  country,  the  colonists  had  stood  as 
the  advance  guard  against  the  warring  Euro¬ 
peans  and  held  in  check  the  American  savages, 
the  African  savages  imposed  upon  them,  and 
the  pirates.  The  first  settlers  had  confined 
themselves  to  the  neighborhood  of  Charles¬ 
ton.  Now  the  settlement  of  Georgia,  1732-34, 
protected  the  Western  frontier  and  the  in¬ 
terior  of  Carolina,  received  many  immigrants, 
Germans,  and  after  Culloden  many  Scotch  came 
into  the  middle  section,  and,  on  Braddock’s 
defeat,  refugees  from  Virginia  and  Pennsyl¬ 
vania  followed  in  the  Piedmont  region.  Land 
was  granted  free  of  charge  for  10  years  and 
after  that  the  annual  rental  was  four  shillings 
sterling  for  100  acres.  Great  Britain  imposed 
restrictions  on  the  commerce  and  domestic 
manufactures  of  her  colonies.  While  this  was 
prejudicial  to  the  more  northern  colonies,  it 
did  not  affect  an  agricultural  people  like  the 
Carolinians.  The  restraint  imposed  by  the 
navigation  acts  on  colonial  exports  was  removed 
on  the  export  of  Carolina  rice.  The  exports 
of  rice  and  indigo  reached  £108,750  in  1747. 
In  1775  the  exports  of  these  two  commodities 
alone  were  valued  at  £1,000,000  sterling,  a  third 
of  what  the  entire  trade  of  the  American  colo¬ 
nies  was  estimated  at  in  1768.  Between  1725 
and  1775  the  population  increased  sevenfold. 
In  1773  Josiah  Quincy,  writing  from  Charles¬ 
ton,  says  of  the  city:  <(In  grandeur,  splendor 
of  buildings,  equipages,  commerce,  number  of 
shipping,  and,  indeed,  in  almost  everything,  it 
far  surpasses  all  I  ever  saw  or  expected  to  see 
in  America.®  With  the  most  sincere  and  loyal 
attachment  to  Great  Britain,  the  king  and  his 
government,  the  Carolinians  sent  their  children 
to  England  and  Scotland  to  be  educated  and 
spoke  of  the  mother  country  as  <(home.® 

In  the  midst  of  this  prosperity  Carolina  was 
led,  step  by  step,  during  a  period  of  11  years, 
through  sympathy  with  the  northern  colonies  for 
injuries  inflicted  on  them,  to  take  part  against 
the  enforcement  by  Great  Britain  of  taxation 
without  representation,  without  desiring  or  an¬ 
ticipating  the  separation  from  that  country, 
which  finally  took  place.  On  28  June  1776, 
while  the  congress  of  the  colonies  was  dis¬ 
cussing  the  Declaration  of  Independence,  Colo¬ 
nel  Moultrie,  from  the  Palmetto  Fort  on  Sulli¬ 
van’s  Island,  repulsed  with  heavy  loss  the  Eng¬ 
lish  fleet  and  turned  back  the  expedition  of 
Sir  Henry  Clinton  for  the  invasion  and  sub¬ 
jugation  of  the  South.  In  the  same  year  Caro¬ 
lina  was  the  first  colony  to  frame  and  adopt 
an  independent  constitution,  but  with  the  pro¬ 
viso  that  this  constitution  is  but  temporary 


((until  an  accommodation  of  the  unhappy  differ¬ 
ences  between  the  colonies  and  Great  Britain 
can  be  obtained.® 

In  1778  John  Rutledge,  governor  of  the 
State,  declared  ((such  an  accommodation,  an 
event  as  desirable  now  as  it  ever  was.®  The 
material  injuries  to  Carolina  by  the  Stamp  Act, 
the  duty  on  tea  and  the  other  acts  of  the  gov¬ 
ernment  of  George  III  were  slight  as  com¬ 
pared  with  the  advantages  she  enjoyed  under 
English  rule,  but  she  had  enlisted  in  no  luke¬ 
warm  manner  in  the  struggle  on  account  of 
the  principles  of  right  and  justice  involved.  It 
was  not  until  after  the  fall  of  Charleston  in 
1780,  when  the  State  lay  prostrate,  that  the  out¬ 
rages  of  the  British  armies  roused  to  resistance 
the  population  from  the  seaboard  to  the  moun¬ 
tains.  They  then  flocked  to  the  standards  of 
the  partisan  leaders,  Marion,  Sumter,  Pickens 
and  others,  and  so  harassed  and  delayed  the 
northward  movement  of  Cornwallis  to  join 
Clinton  that  Washington  and  Lafayette  were 
enabled  to  unite  in  Virginia  and  force  the  Brit¬ 
ish  into  Yorktown.  There,  blockaded  by  the 
French  fleet  under  DeGrasse,  they  were  com¬ 
pelled  to  surrender  and  the  war  virtually  termi¬ 
nated  in  favor  of  the  Americans.  Carolina  con¬ 
tributed  $1,205,978  above  her  quota  to  this 
war — only  a  few  thousands  less  than  Massa¬ 
chusetts,  whose  war  the  Revolution  was,  and 
who  never  suffered  from  invasion  —  and  more 
than  all  the  other  11  colonies  together.  One 
hundred,  and  thirty-seven  engagements  with 
the  British  took  place  within  her  borders.  In 
103  Carolinians  alone  fought,  in  20  others  she 
had  assistance  and  14,  including  Camden,  were 
fought  by  troops  from  other  colonies.  «Left 
mainly  to  her  own  resources,®  says  Bancroft, 
<(it  was  through  the  depths  of  wretchedness 
that  her  sons  were  to  bring  her  back  to  her 
place  in  the  republic  after  suffering  more,, 
daring  more,  and  achieving  more  than  the  men 
of  any  other  State.® 

The  eight  years  of  war  were  followed  by 
eight  years  of  distress  and  disorganization.  The 
country  had  been  laid  waste,  churches  burned 
and  industries  paralyzed.  It  was  estimated  that 
the  British  had  kidnapped  25,000  slaves  and  sold 
them.  They  plundered  the  planters’  homes. 
Bancroft  says  they  pillaged  of  plate  alone  to 
the  value  of  £300,000.  After  the  fall  of  Charles¬ 
ton  there  arose  a  14-years’  dispute  between  the 
army  and  navy  engaged  in  the  siege  as  to  their 
respective  shares  of  the  plunder.  On  9  Aug. 
1787  Carolina  ceded  to  the  United  States  her 
lands  (10,000  square  miles),  not  lying  within 
her  present  boundaries.  On  17  September  of 
the  same  year  she  ratified  the  Constitution  of 
the  United  States.  In  1790  the  seat  of  gov¬ 
ernment  was  removed  from  Charleston  to 
Columbia,  in  the  the  centre  of  the  State,  and 
another  constitution  substituted  for  that  of 
1776.  An  amendment  in  1808  fixed  the  number 
of  representatives  at  124,  allowing  one  repre¬ 
sentative  for  each  62d  part  of  the  white  in¬ 
habitants  and  one  for  each  62d  part  of  the  taxes 
raised  by  the  legislature.  The  senate  was  to  be 
composed  of  one  member  from  each  election 
district,  except  Charleston,  which  was  allowed 
two.  .  This  accentuated  the  differences  already 
existing  between  the  peoples  of  the  lower  and 
the  upper  country.  The  former,  being  the  out¬ 
growth  of  the  city  life  of  Charleston  and  the 
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first  settlers,  preponderated  in  wealth.  The 
other,  arising  from  numerous  and  separate 
centres  of  rural  settlement,  had  the  larger  and 
more  rapidly  increasing  number  of  white  in¬ 
habitants. 

The  first  Tariff  Act  of  1789  imposed  an  ad 
valorem  duty  of  5  per  cent  on  imports  (with 
a  few  specific  duties  of  15  per  cent)  for  the 
support  of  the  Federal  government.  This  was 
in  addition  to  the  taxes  raised  by  each  State 
for  its  own  purposes.  It  was  much  higher  taxa¬ 
tion  than  under  the  colonial  government,  which 
required  in  ordinary  times  only  a  duty  of  3 
per  cent  on  imports,  with  an  export  duty  of 
3d.  on  hides.  Four  years  later  the  tariff 
was  raised  to  10  and  20  per  cent.  Ten 
years  after,  duties  were  increased  2 per 
cent  in  aid  of  the  Mediterranean  Fund  against 
the  Barbary  Powers.  Double  war  duties, 
amounting  to  25  to  40  per  cent,  were  imposed 
in  1812.  In  1816  a  tariff  protecting  the  in¬ 
dustries,  that  had  been  found  necessary  but 
deficient  during  the  late  war,  fixed  duties  at 
25  per  cent,  to  be  reduced  to  20  per  cent  in 
1820.  The  Carolina  representatives  supported 
this  not  unreasonable  protection.  The  reduc¬ 
tion  never  took  place,  and  at  this  the  Carolina 
representatives  protested.  Disregarding  their 
protest,  a  tariff  imposing  12  to  50  per  cent 
duties  was  passed  in  1824.  Again,  in  1828,  with¬ 
out  regard  to  the  complaints  of  the  Carolina 
farmers,  who  were  being  forced  to  contribute 
to  the  manufacturing  profits  of  other  States, 
a  tariff  raising  duties  25  to  50  per  cent  was 
enacted.  Wearied  with  unavailing  remonstrance, 
a  convention  of  the  people  of  Carolina  was 
called  in  1832,  which  declared  the  protective 
tariff  law  unconstitutional,  null  and  void.  To 
meet  this  action  of  the  State,  Congress  passed 
the  Force  Bill  in  1833  for  the  collection  of 
customs.  In  the  same  month  of  the  same  year 
Congress  passed  ((the  Clay  Compromise  Act® 
for  a  gradual  reduction  of  duties  until  1842, 
when  they  should  reach  a  20  per  cent  level. 
This  restored  tranquillity,  although  for  the  sec¬ 
ond  time  the  promised  reduction  was  never 
fully  realized. 

Coincident  with  the  tariff,  another  and  more 
serious  source  of  disturbance  arose.  In  1775 
slavery  extended  over  North  America  from 
Canada  to  Florida,  inclusive.  It  had  been  in¬ 
troduced  by  Queen  Elizabeth,  and  James  II 
belonged  to  the  Royal  African  Company  for 
trading  in  negro  slaves.  Now  it  began  to  be 
looked  upon  with  horror,  as  something  strange 
and  foreign  to  human  instincts.  The  New  Eng¬ 
land  Anti-Slavery  Society  was  formed  in  1832. 
In  less  than  four  years  more  than  100,000  per¬ 
sons  had  joined  anti-slavery  societies  in  the 
Northern  and  Western  States.  They  demanded 
of  Congress  that  ((all  slaves  should  be  instantly 
set  free  without  compensation  of  the  owners.® 
They  declared  ((we  will  give  the  Union  for  the 
abolition  of  slavery.®  The  lesson  was  taught 
far  and  wide  that  the  slaveholders  of  the  South 
(<a  few  arrogant  domineering  self-constituted 
aristocracy®  were  —  through  the  representation 
allowed  them  <(in  proportion  to  the  number  of 
their  slaves® —  ruling  the  work-people  of  the 
North  and  denying  their  industries  the  pro¬ 
tection  due  from  the  Federal  government.  They 
declared  that  ((the  country  must  become  all 
free  or  all  slave.®  The  non-slaveholding  whites 
of  the  South  were  as  violently  opposed  to  the 


emancipation  of  the  negroes  as  their  brethren 
of  the  North  were  in  favor  of  it.  To  them  it 
meant  industrial,  political  and  social  equality 
with  a  people  in  their  midst  whom  they  deemed 
inferior  to  themselves.  They  did  not  ask  for  aid 
to  their  industries  through  Federal  taxation 
and  did  not  see  why  Northern  manufacturers 
should.  After  years  of  angry  discussion  along 
these  lines  the  crisis  came — during  a  period 
of  unprecedented  prosperity  in  Carolina  — on 
the  election  by  the  Anti-Slavery  party  of  a 
President  in  1860  by  less  than  a  third  of  the 
popular  vote.  It  found  the  peoples  North  and 
South  solidly  arrayed  against  each  other  with 
fatal  unanimity.  The  <(irrepressible  conflict® 
burst  into  war.  The  North  took  the  offensive 
for  Federal  domination  and  patronage  and  for 
race  equality,  freedom  and  fraternity.  They 
were  sustained  by  the  popular  sentiment  of  the 
European  masses.  South  Carolina  and  the  South 
rose  to  a  man  —  with  no  sympathy  or  support 
from  without  —  in  defense  of  State  autonomy 
and  white  supremacy.  From  an  arms-bearing 
population  of  55,046  in  Carolina  44,000  volun¬ 
teered  (most  of  them  not  identified  with  the 
slave-holding  class)  in  defense  of  the  domestic 
institutions  of  the  State,  its  sovereignty  and  free 
trade.  Utimately  71,088  were  mustered  in.  • 
Poorly  armed,  poorly  clad,  poorly  fed,  prac¬ 
tically  without  pay  for  more  than  four  years 
they  maintained  their  cause,  losing  in  battle 
and  by  disease  15,638  of  their  number.  The 
negroes,  who,  in  earlier  days,  had  been  enticed 
away  by  promises  from  the  Spaniards  and  had 
sometimes  sided  with  the  Tories  and  the  Brit¬ 
ish,  remained  as  a  rule  loyal  to  their  masters 
in  this  war,  served  their  families  and  tilled 
their  fields,  while  they  were  absent.  The  issue 
was  decided  by  force  of  arms  and  numbers  and 
was  never  submitted  to  legal  adjudication.  No 
indictments  for  treason,  as  is  usual  in  rebellions, 
were  made.  An  export  duty  was  placed  on 
cotton  and  import  duties  were  increased  by  the 
national  government.  For  12  years  negro  su¬ 
premacy  was  enforced  in  the  State  by  the  Fed¬ 
eral  army.  When  on  10  April  1877  the  Federal 
guard  filed  out  of  the  south  door  of  the  Capitol 
at  Columbia  the  negro  government  collapsed 
without  a  struggle.  The  white  citizens  quietly 
resumed  the  administration  of  affairs.  President 
Eliot  of  Harvard,  in  a  speech  before  the  Cen¬ 
tral  Labor  Union  in  Boston  February  1904  on 
the  world-wide  conflict  of  labor  and  capital, 
sums  up  the  result  of  this  titanic  struggle  in 
these  words :  ((How  many  things  my  genera¬ 
tion  thought  were  decided  at  Appomattox;  but 
during  the  subsequent  40  years  it  has  gradually 
appeared  that  hardly  anything  was  settled  there 
except  the  preservation  of  the  unity  of  the 
National  territory.®  For  more  than  two  cen¬ 
turies,  under  10  written  constitutions,  the  State 
had  been  governed  by  a  more  than  usually  cen¬ 
tralized  democracy.  Opposing  a  similar  cen¬ 
tralization  of  functions  by  the  Federal  Union, 
the  collision  dispersed  these  functions  into 
smaller  and  smaller  civil  divisions;  counties, 
townships,  school  districts.  The  latter,  re¬ 
stricted  to  an  area  of  9  to  40  square  miles,  were 
endowed  with  the  sovereign  power  to  lay  taxes 
and  incur  debt.  A  centrifugal  tendency  is 
noticeable,  also,  in  subdivision  of  farms,  and  in 
the  establishment  of  cross-road  stores  and  vil¬ 
lage  banks. 
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After  the  withdrawal  of  troops  by  President 
Hayes  the  whites  secured  control  and  white 
supremacy  has  since  been  maintained.  In  1886 
a  property  loss  of  $8,000,000  was  caused  by  a 
severe  earthquake  centring  about  Charleston. 
Over  1,000  persons  perished  in  a  great  storm 
along  the  coast  in  1893.  The  gubernatorial  con¬ 
test  of  1890  was  most  bitter  between  the  so- 
called  aristocrats  and  the  plebs  or  Farmers’ 
Alliance.  The  latter  were  victorious  and  elected 
their  candidate,  Ben  Tillman,  to  the  governor¬ 
ship.  Liquor  regulation  and  legislation  caused 
serious  political  turmoil  from  1893  to  1907 
when  the  State  liquor  dispensaries  were  abol¬ 
ished  because  of  charges  of  corruption.  In  1910 
Prohibition  was  a  campaign  issue  and  went 
down  to  defeat  when  Coleman  L.  Blease  was 
elected  governor.  Blease  was  soon  involved 
with  the  State  Supreme  Court  over  judicial 
nominations,  refusing  to  commission  any  ju¬ 
dicial  appointees  other  than  his  personal  friends. 
About  1911  the  governor  began  to  pardon  con¬ 
victs  wholesale,  and  by  the  end  of  his  second 
term  had  considerably  depleted  the  prison  popu¬ 
lation.  He  also  exercised  his  veto  to  an  ex¬ 
traordinary  degree  but  very  many  acts  were 
passed  over  his  veto.  Despite  considerable  op¬ 
position  Blease  was  re-elected  in  1912.  On  11 
Jan  1915  Blease  disbanded  the  organized  militia 
and  resigned  the  following  day.  His  successor 
reversed  the  order  of  disbandment.  The  State 
voted  a  majority  for  Prohibition  in  1915.  The 
State  is  strongly  Democratic,  having  consistently 
voted  a  Democratic  majority,  except  during  the 
Reconstruction  period,  1866-77,  when  Republi¬ 
cans  were  in  power. 

Population. —  After  the  Revolutionary  War 
the  population  of  South  Carolina  was  estimated 
at  104,000  for  representation  in  the  Federal  Con¬ 
gress.  In  1790  the  State  ranked  seventh ;  it 
rose  to  sixth  in  1800-10-20.  The  decline  in  rank 
commencing  at  the  latter  date  has  been  con¬ 
tinuous,  and  in  1910  the  State  ranked  26th. 
In  1790  the  density  per  square  mile  was  8.3;  in 
1910  it  was  49.7.  The  foreign-born  population 
was  only  4  per  cent  of  the  whole  in  1900;  at 
that  date  the  State  had  lost  to  other  States 
233,300  persons  born  in  its  limits,  and  had  re¬ 
ceived  from  all  the  others  55,216,  making  a  net 
loss  from  interstate  migration  of  178,076.  HL  ne 
population  in  1920  was  1,683,724. 

Governors  of  South  Carolina. 

PROPRIETARY  PERIOD,  1670-1719. 


Sir  John  Yeamans .  1665 

William  Sayle .  1669-70 

Joseph  West  (acting) .  1670-72 

Sir  John  Y eamans .  1672-7 4 

Joseph  West .  1674-82 

Joseph  Morton .  1682-84 

Richard  Kyrle .  1684 

Robert  Quarry  (acting) .  1684-85 

Joseph  West .  1685 

Joseph  Morton . .  1685-86 

James  Colleton .  1686-90 

Seth  Sothell .  1690-92 

Philip  Ludwell .  1692-93 

Thomas  Smith. .  1693-94 

Joseph  Blake  (acting) .  1694 

John  Archdale .  1 694-96 

Joseph  Blake .  1696-1700 

James  Moore  (acting) .  1700-02 

Sir  Nathaniel  Johnson .  1702-10 

Edward  Tynte . .  1710 

Robert  Gibbes  (acting) .  1710-11 

Charles  Craven .  1711-16 

Robert  Daniel  (deputy  governor) .  1716-17 

Robert  Johnson .  171 7-19 


ROYAL  PERIOD,  1719-76. 


James  Moore .  1719-21 

Sir  Francis  Nicholson .  1721-25 

Arthur  Middleton .  1725-29 

Robert  Johnson .  1729-35 

Thomas  Broughton  (deputy) .  1735-37 

William  Bull  (Jieut.-gov.) .  1737-43 

James  Glen .  1743-56 

William  Henry  Lyttleton .  1756-60 

William  Bull,  the  2d  (lieut.-gov.) .  1760-61 

Thomas  Boone .  1761-64 

William  Bull,  the  2d  (lieut.-gov.) .  1764-66 

Lord  Charles  Greville  Montague .  1766-68 

William  Bull,  the  2d  (lieut.-gov.) .  1768 

Lord  Charles  Greville  Montague .  1768-69 

William  Bull,  the  2d  (lieut.-gov.) .  1769-71 

Lord  Charles  Greville  Montague .  1771-73 

William  Bull,  the  2d  (lieut.-gov.) .  1773-75 

Lord  William  Campbell .  1775 

Hen.y  Laurens  (Pres.  Council  Safety) .  1775-76 


STATEHOOD  PERIOD,  1776. 

John  Rutledge . 

Rawlins  Lowndes . 

John  Rutledge. . . . . 

John  Matthewes . 

Benjamin  Guerard . 

William  Moultrie . . . 

Thomas  Pinckney _ 1 , 

Charles  Pinckney .... 

William  Moultrie ..... 

Arnoldus  Vanderhorst . 

Charles  Pinckney .... 

Edward  Rutledge. 


.  1776-78 

.  1778-79 

.  1779-82 

.  1782-83 

.  1783-85 

.  1785-87 

.  1787-89 

Dem.-Rep .  1789-92 

“  1792-94 


1794-96 

1796-98 

1798-1800 


John  Drayton . 

“ 

_  1800-02 

James  B.  Richardson . 

a 

_  1802-04 

Paul  Hamilton . 

“ 

_  1804-06 

Charles  Pinckney . 

a 

.  .  . .  1806-08 

John  Drayton . 

a 

. . . .  1808-10 

Henry  Middleton . 

a 

_  1810-12 

Joseph  Alston . 

a 

_  1812-14 

David  R.  Williams . 

u 

_  1814-16 

Andrew  Pickens . 

u 

. . . .  1816-18 

John  Geddes . 

“ 

_  1818-20 

Thomas  Bennett . 

u 

_  1820-22 

John  L.  Wilson . 

“ 

_  1822-24 

Richard  I.  Manning . 

u 

_  1824-26 

John  Taylor . 

u 

_  1826-28 

Stephen  D.  Miller . 

.  Democrat .... 

....  1828-30 

James  Hamilton,  Jr . 

U 

_  1830-32 

Robert  Y.  Hayne . 

11 

_  1832-34 

George  McDuffie . 

a 

_  1834-36 

Pierce  M.  Butler . 

a 

_  1836-38 

Patrick  Noble . 

u 

.  .  .  .  1838-40 

B.  K.  Henegan  (acting) . . .  . 

a, 

. ...  1840 

John  P.  Richardson . . 

a 

. . . .  1840-42 

James  H.  Hammond . 

it 

_  1842-44 

William  Aiken . 

11 

_  1844-46 

David  Johnson . . 

it 

_  1846-48 

Whitemarsh  B.  Seabrook.  . 

it 

_  1848-50 

John  H.  Means . 

" 

_  1850-52 

John  L.  Manning . 

u 

_  1852-54 

James  H.  Adams . 

it 

.  1854r-56 

Robert  F.  W.  Allston . 

it 

. . . .  1856-58 

William  H.  Gist 
Francis  W.  Pickens . 
Milledge  L.  Bonham 
Andrew  G.  McGrath 
Benjamin  F.  Perry.  . 
James  L.  Orr 


“  1858-60 

“  .  1860-62 

“  .  1862-64 

“  .  1864-65 

Provisional .  1865 

Conservative .  1865-68 


Gen.  Ed.  R.  S.  Canby . 

Military . 

. . .  1868 

Robert  K.  Scott . . 

Republican .  . . . 

. . .  1868-72 

Franklin  J.  Moses . 

. . .  1872-74 

Daniel  H.  Chamberlain . 

“ 

.  . .  1874-76 

Wade  Hampton . 

Democrat . 

. . .  1876-79 

William  D.  Simpson  (acting) 

“ 

...  1879-80 

Thomas  D.  Teter  (acting) . . . 

it 

...  1880 

Johnson  Hagood . 

it 

. . .  1880-82 

Hugh  S.  Thompson . 

“ 

. . .  1882-86 

John  C.  Sheppard  (acting)  .  . 

“ 

...  1886 

John  P.  Richardson . 

it 

...  1886-90 

Benjamin  R.  Tillman . 

it 

...  1890-94 

John  G.  Evans . 

it 

...  1894-97 

William  H.  Ellerbe . 

it 

Miles  B.  McSweeney . 

“ 

. . .  1899-1903 

Duncan  C.  Heyward . 

it 

. . .  1903-07 

Martin  F.  Ansel . 

a 

...  1907-11 

Coleman  L.  Blease . 

tt 

C.  A.  Smith  (acting)  . . 

a 

...  1915 

Richard  I.  Manning . 

u 

Robert  A.  Cooper . 

a 

Thomas  G.  McLeod . 

a 

. . .  1923- 
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J.  B.  McDonnell, 
Editorial  Staff  of  The  Americana. 

SOUTH  CAROLINA  INTER-STATE 
AND  WEST  INDIAN  EXPOSITION,  a 

commercial  and  industrial  exhibition  held  at 
Charleston,  S.  C.,  from  1  Dec.  1901  to  1  May 
1902,  at  which  exhibits  were  made  from  nearly 
all  the  Southern  States  and  from  the  West  In¬ 
dian  Islands.  The  exposition  showed  the  re¬ 
markable  progress  made  by  the  South  Atlantic 
States  in  commerce  and  industry  since  the 


Civil  War.  The  cost  of  the  exposition  was 
$1,250,000,  of  which  $313,000  was  covered  by 
the  receipts.  The  total  attendance  was  674,086. 

SOUTH  CAROLINA  UNIVERSITY. 

See  University  of  South  Carolina. 

SOUTH  DAKOTA,  the  ‘‘Sunshine  State,55 
one  of  the  north  central  United  States  located 
west  of  Minnesota  and  Iowa,  north  of  Ne¬ 
braska  and  east  of  Wyoming.  It  lies  chiefly 
between  the  97th  and  104th  degrees  of  longitude 
and  the  43d  and  46th  degrees  of  latitude. 
This  gives  it  an  area  of  77,615  square 
miles,  being  360  miles  wide  from  east  to  west 
and  about  225  miles  from  north  to  south.  It 
is  the  14th  State  of  the  Union  in  respect  to  area. 
The  word  Dakota  is  of  Indian  origin  and  means 
“leagued  or  allied.55 

Geology  and  Topography. —  South  Dakota 
has  very  great  extremes  of  altitude  and  a  great 
variety  of  topography.  Big  Stone  Lake,  in  the 
northeastern  part,  is  its  lowest  point.  This  is 
less  than  1,000  feet  above  sea-level  (967),  while 
in  the  southwestern  portion  of  the  State, 
known  as  the  “Black  Hills,55  there  are  elevations 
which  rise  to  over  7,000  feet.  Harney  Peak 
is  given  at  7,244  feet  by  best  authorities.  The 
surface  also  varies  from  that  of  level  plains, 
which  may  be  found  in  the  James  River  Valley 
and  along  the  Missouri,  to  high  table-lands 
with,  gentle  undulations,  as  east  of  the  Mis¬ 
souri  and  in  smaller  areas  on  the  summit  of 
the  Coteaus.  Then  there  is  a  region  of  nar¬ 
row  canons,  hundreds  of  feet  in  depth,  pre¬ 
senting  on  a  smaller  scale  the  wildness  and 
picturesqueness  of  the  Rocky  Mountains,  as 
Elk  Creek  and  Spearfish  canons  in  the  Black 
Hills  and  the  rugged,  craggy  needles  of  Harney 
Peak  and  vicinity.  There  are  areas  in  the  State 
where  you  cannot  find  a  stone  the  size  of  an 
egg  for  a  score  of  square  miles  and  other 
sections  where  rocks  and  stones  may  be  found, 
in  great  abundance  —  where  erosion  went  on 
so  continuously  as  to  produce  barren  condi¬ 
tions.  The  Bad  Lands  of  White  River  are  a 
good  illustration  of  this  formation.  The  sur¬ 
face  may  be  classified  as  follows:  (1)  The 
Black  Hills :  these  are  mountainous  elevations 
—  much  eroded  —  dome-shaped  peaks  pushed 
up  above  the  horizontal  beds  that  cover  the 
surrounding  region  (2)  the  Table  Lands: 
these  occupy  the  region  just  east  of  the  Mis¬ 
souri  chiefly  and  were  formerly  called  by  the 
French  “Plateau  du  Coteau  du  Missouri55 ;  (3) 
river  valleys,  including  the  present  flood  plains 
and  also  higher  terraces,  such  as  the  Missouri 
River,  which  divides  the  State  in  nearly  two 
equal  parts,  the  Cheyenne,  White,  James  and 
Sioux  River  valleys;  (4)  Bad  Lands,  a  limited 
area  in  southwestern  portion  of  the  State, 
chiefly  along  the  White  River.  This  area 
has  some  unique  characteristics.  These 
several  divisions  require  further  descrip¬ 
tion  to  be  appreciated.  The  Black  Hills 
district  has  an  area  of  about  5,000  square  miles' 
and  occupies  a  prominent  position  in  the  south¬ 
western  corner  of  the  State.  Their  true 
limits  are  distinctly  marked  by  a  sharp  ridge 
of  sandstone  from  300  to  600  feet  in  height. 
This  ridge  is  separated  from  the  higher  mass  of 
hills  by  a  valley  from  one  to  three  miles  in 
width,  known  as  Red  Valley,  so  named  by  the 
Indians  from  the  brick  red  soil  found  there. 
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From  this  valley  one  ascends  gradually  the 
outer  slope  of  the  hills  proper  and  soon  enters 
an  altitude  of  4,000  to  5,000  feet.  This  outer' 
slope  presents  great  variety  of  soil  formation. 
It  is  underlaid  by  older  sedimentary  rocks  cut 
in  all  directions  by  narrow  and  deep  canons. 
This  feature  applies  to  all  the  southwestern  por¬ 
tion  of  the  State.  From  the  broken  interior 
edge  of  this  slope  (this  sedimentary  plateau) 
one  descends  a  bluff  and  enters  a  central  area, 
of  slates-granite  and  quartzites  formation. 
These  are  in  many  places  carved  into  high 
ridges  and  sharp  peaks  cut  by  numerous  nar¬ 
row  and  deep  valleys  and  ravines  and  with 
thickly-set  Rocky  Mountain  pine  timber. 
Toward  the  south  of  this  elevated  plateau 
Harney  Peak  rises  to  7,244  feet  above  sea-level 
and  toward  the  north  Terry  and  Custer  peaks 
attain  quite  an  altitude  and  present  a  rugged 
and  interesting  surface. 

The  Table  Lands  correspond  approximately 
to  the  early  surface  of  the  State.  They  slope 
from  an  altitude  of  about  3,500  feet  along  the 
western  boundary  eastward  to  an  altitude  of 
2,000  feet  near  the  northeast  corner  and  to 
1,450  feet  near  the  southeast  corner.  This 
makes  an  average  slope  eastward  of  about  four 
feet  per  mile  along  the  northern  boundary 
and  less  than  six  feet  along  the  southern 
boundary.  The  highlands  are  eroded  into  un¬ 
dulations  and  traces  are  present  of  higher 
strata  which  every  here  and  there  stand  out 
as  buttes  and  ridges.  The  region  which  best 
illustrates  this  peculiarity  is  the  northern  part 
of  that  district  lying  west  of  the  Missouri 
River.  On  the  east  side  of  the  river  these  high¬ 
lands  are  less  prominent  and  yet  may  be  readily 
located.  The  Bijou  Hills,  Wessington  Hills, 
Ree  Hills,  etc.,  are  all  of  this  same  formation 
as  are  the  Choteau  Creek  Hills  and  Turkey 
Ridge  in  the  southern  portion  of  the  State. 
There  are  three  very  important  valleys  crossing 
the  State  from  north  to  south.  These  are  the 
Missouri,  the  James  and  Big  Sioux.  The  Min¬ 
nesota  also  touches  the  northern  portion  of  the 
State  where  it  has  an  altitude  of  about  1,000 
feet  above  the  sea.  The  James  River  Valley 
is  from  60  to  70  miles  wide  and  from  1,200  feet 
high  at  about  the  northern  boundary  line  to 
100  feet  at  the  southern  line.  It  has  five  im¬ 
portant  branches.  One  extends  west  from 
Aberdeen  at  an  altitude  of  about  1,500  feet, 
another  west  from  Scotland  and  the  fourth 
southeast  from  Marion.  The  fifth  is  northeast 
from  Aberdeen  and  connects  this  James  Valley 
with  the  Minnesota.  All  of  these  valleys  have 
been  very  much  eroded  by  glacial  movements 
and  are  less  sharply  defined  than  are  the  valleys 
west  of  the  Missouri  River.  The  Missouri 
River  Valley  is  very  narrow,  usually  less  than 
three  miles  in  width  in  South  Dakota.  Its 
western  tributaries  are  also  marked  by  narrow 
canon-like  valleys.  Examples  of  this  are  the 
Grand,  the  Cheyenne  and  White  River  canons. 
Along  all  of  these  Western  rivers  may  be  found 
a  similarity  of  formation  quite  unique  and  pre¬ 
senting  many  features  of  interest  to  the  stu¬ 
dent  of  nature.  On  the  extreme  eastern  side 
of  the  State,  extending  nearly  the  entire  length 
of  the  same  and  forming  for  nearly  100  miles 
the  eastern  boundary,  is  the  big  Sioux  River 
Valley.  This  embraces  the  best  agricultural 


soil  in  the  State  and  is  not  surpassed  in  fer¬ 
tility  by  any  State  in  the  Union. 

The  Bad  Lands. —  These  have  become 
famous.  Their  features  and  treasures  early 
attracted  the  hunter  and  the  explorer.  The 
term  <(bad®  has  been  applied  to  them  because 
of  the  difficulty  of  exploring  that  region.  The 
most  notable  (<bad  lands,®  or  mauvaises  terres 
in  the  State  are  located  between  the  Cheyenne 
and  White  rivers.  This  whole  region  is  cut  up 
by  deep  ravines,  bounded  largely  with  high 
continuous  clay  bluffs.  Most  of  the  surface  is 
without  useful  vegetation.  The  peaks  and 
bluffs  seem  to  have  been  carved  by  erosion  out 
of  the  white  clays,  marls  and  sands  of  the 
Tertiary  Geological  Period.  The  <(Bad  Lands® 
have  become  widely  known,  chiefly  through  the 
fossil  remains  they  contain.  The  most  fruitful 
field  for  this  is  what  is  known  as  Indian  Draw, 
a  south  branch  of  the  Cheyenne  River.  Here 
the  stream  has  eroded  a  valley  five  or  six  miles 
in  width,  bounded  by  steep  cliffs  over  300  feet 
high.  This  valley  is  studded  with  an  indescrib¬ 
able  labyrinth  of  buttes,  ravines,’ grassy  valleys 
and  dry  water  courses.  Here  the  light  colored* 
clays  of  the  Tertiary  Period  rest  directly  on  the 
dark  Cretaceous  shales.  In  the  lower  strata  of 
the  Tertiary  are  to  be  found  the  best  fossil 
remains.  Many  of  these  have  found  their  way 
into  our  best  European  museums  and  are  evi¬ 
dences  of  mammoth  animals  of  various  types 
that  once  inhabited  the  forests  of  the  State. 

Archaeological  Remains  — The  State  also 
contains  interesting  archaeological  remains. 
These  indicate  the  occupancy  of  a  prehistoric 
race  of  greater  industry  and  intelligence  than 
the  Indians  later  encountered  by  the  white  man. 
One  of  these  is  the  remains  of  a  strong  fort 
near  Pierre.  It  embraces  about  130  acres  of 
ground,  is  admirably  located  for  strategic  pur¬ 
poses,  is  laid  out  with  a  skill  and  accuracy  that 
challenges  the  admiration  of  modern  military 
engineers.  Within  this  are  found  remnants  of 
pottery  which  give  evidence  of  a  high  degree  of 
skill  and  artistic  sense.  Copper  instruments, 
highly  tempered,  are  also  found  indicating  an 
art  now  lost  to  man.  The  walls  of  the  fortifica¬ 
tion  are  very  heavy  and  well  constructed,  sug¬ 
gesting  an  industry  and  a  skill  never  exhibited 
by  any  Indian  tribes.  There  are  similar  fortifi¬ 
cations  at  several  other  strategic  points  in  the 
State,  such  as  Chamberlain  and  Campbell 
County.  Near  old  Fort  Wadsworth,  in  Mar¬ 
shall  County,  are  also  extensive  mounds  which 
army  engineers  long  ago  pronounced  must  be¬ 
long  to  a  prehistoric  race. 

Climate  and  Rainfall  —  The  State  is  noted 
for  its  abundance  of  sunshine.  The  whole 
eastern  slope  of  the  Rocky  Mountain  Plateau 
is  distinguished  for  its  sunshine  and  South 
Dakota  is  known  as  the  <( Sunshine ®  State. 
No  Northern  State  has  fewer  cloudy  days. 
The  air  is  dry  in  winter  and  a  low  temperature 
is  _  endured  without  much  suffering.  The 
Chinook  winds  from  the  Pacific  warm  current 
modify  the  temperature  very  perceptibly,  es¬ 
pecially  in  the  western  part  of  the  State.  The 
temperatures  vary  from  an  average  of  16° 
above  zero  for  January  (the  coldest  month)  to  an 
average  of  72°  for  July  (the  warmest  month). 
The  growing  season  varies  from  136  days  in 
the  Black  Hills  to  150  days  in  the  southeastern 
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COUNTIES 


County  Index 

Pop. 

County  Index 

Pop. 

Armstrong,  G  11 . 

* 

Jerauld,  J  18 . 

6,338 

Aurora,  L  18 . 

7,246 

Jones,  K  11 . 

3,004 

Beadle,  I  19 . 

.  19,273 

Kingsbury,  121 . 

12,802 

Bennett,  N  8 . 

1,924 

Lake,  J  23 . 

.  12,257 

Bon  Homme,  O  20.  . 

.  11,940 

Lawrence,  12 . 

13,029 

Brookings,  I  24 . 

16,119 

Lincoln,  N  24 . 

.  13,893 

Brown,  D  19 . 

.  29,509 

Lyman,  K  14 . 

McCook,  L  22 . 

6,591 

Brule,  L  17 . 

7,141 

9,990 

Buffalo,  116 . 

1,715 

McPherson,  C  16 .  .  . 

7,705 

Butte,  G  3 . 

6,819 

Marshall,  C  21 . 

9,596 

Campbell,  C  14 . 

5,305 

Meade,  H  5 . 

9,367 

Charles  Mix,  G  18.  . 

16,256 

Mellette,  M  11 . 

3,850 

Clark,  G  21 . 

11,136 

Miner,  K  21 . 

8,560 

Clay,  O  23 . 

9,654 

Minnehaha,  L  24 .  .  . 

.  42,490 

Codington,  F  22 .  ... 

.  16,549 

Moody,  J  24 . 

9,742 

Corson,  C  10 . 

7,249 

Pennington,  K  5.  .  .  . 

.  12,720 

Custer,  L  2 . 

3,907 

Perkins,  D  6 . 

7,993 

Davison,  L  20 . . 

.  14,139 

Potter,  F  14 . 

4,382 

Day,  E  21 . 

15,194 

Roberts,  C  23 . 

16,514 

Deuel,  G  24 . . 

8,759 

Sanborn,  K  20 . 

7,877 

Dewey,  Ell . 

4,802 

Shannon,  N  5 . 

2,003 

Douglas,  M  19 . 

6,993 

Spink,  G  19 . 

.  15,768 

Edmunds,  E  16 . 

8,336 

Stanley,  Ill . 

2,908 

Fall  River,  N  2 . 

6,985 

Sully,  H  13 . 

2,831 

Faulk,  F  16 . 

6,442 

Todd,  Nil . 

2,784 

Grant,  F  24 . 

10,880 

Tripp,  N  14 . 

.  11,970 

Gregory,  N  16 . 

12,700 

Turner,  N  23 . 

.  14,871 

Haakon,  19 . 

4,596 

Union,  O  24 . 

.  11,099 

Hamlin,  H  22 . 

8,054 

Walworth,  E  14 . 

8,447 

Hand,  H  17 . 

8,778 

Washabaugh,  M  8. . . 

1,166 

Hanson,  L  21 . 

6,202 

Washington,  M  5.  .  . 

1,521 

Harding,  D  3 . 

3,953 

Yankton,  O  22 . 

.  15.233 

Hughes,  I  14 . 

5,711 

Ziebach,  G  8 . 

3,718 

Hutchinson,  N  21.  .  .  . 
Hyde,  H  15 

13,475 

3,315 

2,472 

Total .... 

636  547 

Jackson,  K  8 . 

*Attached  to  Stan’ey  Co.  for  judicial  and  real  estate  purposes. 


TOWNS 

Town  Index  Pop.  Town  Index  Pop. 


Aberdeen,  D  18 . 

14,537 

Estelline,  H  23 . 

658 

Alcester,  O  25 . 

492 

Ethan,  M  20 . 

416 

Alexandria,  L  21 . 

965 

Eureka,  C  15 . 

1,200 

Alpena,  J  19 . 

576 

Fairfax,  O  17 . 

530 

Andover,  E  20 . 

442 

Faith,  F  7 . 

575 

Arlington,  I  23 . 

1,011 

Faulkton,  F  16 . 

709 

Armour,  N  19 . 

1,045 

Flandreau,  J  24 . 

1,929 

Artesian,  K  20 . 

689 

Fort  Pierre,  I  12 . 

805 

Ashton,  F  18 . 

372 

Frankfort,  G  19 . 

438 

Avon,  O  20 . 

630 

Frederick,  C  18 . 

424 

Bellefourche,  H  2 .  .  .  . 

1,616 

Freeman,  M  22 . 

894 

Beresford,  O  24 . 

1,519 

Garretson,  L  25 . 

715 

Big  Stone  City,  E  25 . 

630 

Gary,  G  25 . 

588 

Blunt,  I  14 . 

512 

Gayville,  O  23 . 

305 

Bonesteel,  O  17 . 

652 

Geddes,  N  18 . 

695 

Bowdle,  E  15 . 

818 

Gettysburg,  F  14 .  .  .  . 

951 

Bradley,  F  21 . 

368 

Greenwood,  O  19 ...  . 

310 

Bridgewater,  M  22 .  .  . 

976 

Gregory,  N  15 . 

1,067 

Bristol,  E  21 . 

545 

Groton,  D  19 . 

1,273 

Britton,  C  21 . 

1,105 

Hartford,  L  23 . 

677 

Brookings,  I  24 . 

3,924 

Hecla,  C  19 . 

553 

Bruce,  I  23 . 

342 

Henry,  G  22 . 

418 

Bryant,  H  22. ....... 

651 

Herreid,  C  13 . 

460 

Burke,  N  16 . 

623 

Herrick,  O  16 . 

422 

Bushnell,  I  24 . 

350 

Highmore,  115 . 

1,022 

Canistota,  L  22 . 

594 

Hill  City,  K  2 , . 

308 

Canova,  K  22 . 

338 

Hitchcock,  H  19 . 

358 

Canton,  G  24 . 

2,225 

Hosmer,  D  15 . 

419 

Carthage,  J  21 . 

667 

Hot  Springs,  M3.... 

2,141 

Castlewood,  G  23 .  .  .  . 

582 

Howard,  K  21 . 

1,325 

Cavour,  I  20 . 

249 

Hudson,  N  25 . 

470 

Centerpoint 

Humboldt,  L  23 . 

445 

(Turner,  N  23) .... 

58 

Hurley,  N  23 . 

586 

Centerville,  N  23 .  .  .  . 

1,104 

Huron,  I  19 . 

8,302 

Chamberlain,  L  16.  .  . 

1,303 

Ipswich,  D  17 . 

909 

Clark,  G  21 . 

1,392 

Irene,  O  23 . 

446 

Clear  Lake,  G  24 .  .  .  . 

835 

Iroquois,  I  20 . 

651 

Colman,  K  24 . 

535 

Java,  D  14 . 

527 

Colome,  N  15 . 

568 

Jefferson,  Q  25 . 

550 

Colton,  K  23 . 

608 

Kadoka,  K  9 . 

341 

Columbia,  D  19 . 

327 

Kennebec,  K  14 . 

341 

Conde,  F  20 . 

544 

Kimball,  L  17 . 

993 

Corsica,  M  19 . 

346 

Lake  Andes,  N  18. . .  . 

867 

Cresbard,  F  17 . 

349 

Lake  Norden,  H  22. . . 

408 

Custer,  L  2 . 

595 

Lake  Preston,  E  22. .  . 

1,008 

Dallas,  N  15 . 

705 

Lane,  J  19 . 

336 

Dead  wood,  12 . 

2,403 

Langford,  D  20 . 

510 

Dell  Rapids,  K  24.... 

1,677 

Lead,  12 . 

5,013 

Delmont,  N  19 . 

518 

Lebanon, F  14 . 

325 

De  Smet,  121 . 

1,035 

Lemmon,  B  7 . 

1,126 

Doland,  G  20 . 

667 

Lennox,  M  24 . 

1,074 

Edgemont,  N  1 . 

1,254 

Leola,  C  17 . 

637 

Egan,  K  24 . 

569 

Letcher,  K  20 . 

454 

Elk  Point,  P  24 . 

1,470 

McIntosh,  B  9 . 

727 

Elkton,  E  25 . 

872 

McLaughlin,  C  11 ... . 

555 

Emery,  L  21 . 

600 

Madison,  K  23 . 

4,144 

Town  Index  Pop. 

Marion,  M  22 .  535 

Mellette,  F  18 .  507 

Menno,  N  21 .  918 

Milbank,  E  24 .  2,215 

Miller,  I  17 .  1,478 

Mitchell,  L  20 .  8,478 

Mobridge,  D12 .  3,517 

Montrose,  L  23 .  519 

Mount  Vernon,  L  19.  661 

Muido,  K  11 .  500 

New  Effington,  C  23..  305 

Newell,  H  3 .  414 

Northville,  F  18 .  372 

Oldham,  J  22 .  364 

Onida,  H  13 .  455 

Parker,  M  23 .  1,288 

Parkston,  M  20 .  1,230 

Peever,  D  23 .  386 

Philip,  J  8 .  647 

Pierpont,  D  20 .  400 

Pierre,  L  13 .  3 , 209 

Pine  Ridge,  0  5 .  318 

Plankinton,  L  18 .  803 

Platte,  M  17 .  1,242 

Pollock,  B  13 .  437 

Presho,  K  13 .  626 

Quinn,  K  7 .  450 

Ramona,  J  22 .  356 

Rapid  City,  J  3 .  5,777 

Raymond,  G  20 .  330 

Redfield,  G  18 .  2,755 

Reliance,  K  15 .  317 

Revillo,  F  24  .  338 

Rockham,  G  17 .  347 

Roscoe,  D  16 .  459 

Rosholt,  B  24 .  301 

Saint  Lawrence,  I  17.  390 

Salem,  L  22 .  1 , 187 

Scotland,  N  21 .  1 , 234 

Selby,  D  14 .  564 

Sioux  Falls,  M  24.  .  .  .  25,202 

Sisseton,  C  23 .  1,431 

South  Shore,  F  23 . . . .  305 


Town  Index  Pop. 

Spearfish,  I  1 .  1,254 

Spencer,  L  21 .  637 

Springfield  ,  P  20 .  719 

Stickney,  M  19 .  386 

Sturgis,  13 .  1 , 250 

Summit,  E  23 .  556 

Tabor,  O  21 .  428 

Terry,  12 .  515 

Timber  Lake,  E  10. .  .  555 

Toronto,  H  24 .  380 

Tripp,  N  20 .  970 

Tulare,  H  18 .  324 

Tyndall,  O  20 .  1,405 

Valley  Springs,  L  25. .  374 

Veblen,  C  22 .  530 

Vermilion,  P  24 .  2,590 

Viborg,  N  23 .  618 

Vienna,  H  21 .  477 

Volga,  I  23 .  600 

Volin,  O  23 .  314 

Wagner,  O  19 .  1,236 

Wakonda,  O  23 .  451 

Watertown,  G  23 .  .  .  .  9,400 

Waubay,  E  22 .  979 

Webster,  E21 .  1, 800 

Wentworth,  K  23 .  .  .  .  360 

Wessington,  I  18 .  728 

Wessington  Springs, 

J  18 .  1,618 

White,  I  24 .  594 

White  Lake,  L  18.  .  .  .  610 

White  River,  M  12. .  .  417 

White  Rock,  B  24 . .  .  .  353 

Whitewood,  12 .  339 

Willow  Lake,  H  21.  .  .  477 

Wilmot,  D  23 .  617 

Winfred,  K  22 .  328 

Winner,  M  14 .  2,000 

Wolsey,  I  18 .  510 

Woonsocket,  J  19  .  .  .  .  1,368 

Yale,  I  20 .  319 

Y anktown,  O  22 .  5 , 024 


Places  not  on  map  are  followed  by  county 


name  and  index  of  county  in  which  it  is  located,  thus:  Centerpoint  (Turner,  N  23)  58 
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part  of  the  State.  The  moisture  comes  prin¬ 
cipally  from  the  'Gulf  of  Mexico  and  the  At¬ 
lantic  Ocean  and  is  abundant  for  agricultural 
purposes  over  nearly  all  the  cultivated  section 
of  the  State.  The  annual  rainfall  in  the 
eastern  half  of  the  State  averages  little  more 
than  22  inches  and  in  the  western  half  17  inches. 
The  summer  rainfall  averages  about  15  inches 
for  the  entire  State  during  the  growing  season. 

Agriculture. —  The  chief  industry  of  South 
Dakota  is  agriculture,  except  in  the  south¬ 
western  portion  of  the  State,  where  there  are 
extensive  gold  mines  and  where  mining  is  the 
only  occupation  of  importance.  The  broad 
fertile  prairies  are  fast  being  converted  into 
rich  fields  of  various  food  crops.  One  can 
drive  for  miles  with  waving  fields  of  grain  on 
both  sides  of  the  road  as  far  as  his  eye  will 
carry  and  of  corn  also  hedging  the  way  with 
its  green  cooling  foliage  to  soften  and  reduce 
the  sun’s  heat  on  July  and  August  days.  All 
varieties  of  small  grain  are  grown  successfully 
over  almost  the  entire  State.  Corn  is  grown 
best  in  the  Southern  and  Eastern  portions.  Yet 
in  the  Central  part  its  yield  is  increasing  each 
year. 

Soil  cultivation  is  becoming  more  general 
the  last  decade  than  ever  before.  >  Considerable 
fall  wheat  is  now  sown  but  spring  sowing,  is 
still  the  most  common  practice.  Crop  rotation 
too  is  just  receiving  'attention  and  will  soon 
become  general,  for  this  method  is  advocated 
from  every  source  of  reliable  information. 
Irrigation  is  practiced  to  some  extent,  espe¬ 
cially  in  the  northwestern  part  of  the  State, 
and  its  advantages  are  coming  to  be  appreciated 
more  and  more  each  year.  The  Federal  gov¬ 
ernment  has  constructed  a  large  dam  on  the 
Bellefourche  River  and  this  irrigates  a  large 
district  which  is  rapidly  developing  into  a  profit¬ 
able  and  happy  agricultural  community..  Al¬ 
falfa  finds  in  South  Dakota,  a  suitable  soil  and 
appropriate  climatic  conditions  for  its  best 
production  and  harvesting.  It  is  grown,  in 
large  quantities  on  both  sides  of  the  river  but 
its  ultimate  home  is  destined  to  be  the  western 
section  of  the  State.  Here  this  crop  finds  a 
natural  and  leading  place  in  all  agricultural  cal¬ 
culations  and  has  been  found  the  most  profit¬ 
able  plant  that  can  be  grown.  Some  farmers  in 
this  section  of  the  State  have  sold  $100  worth 
of  alfalfa  seed  per  acre  in  a  single  season  from 
their  alfalfa  fields.  The  statistics  presented  in 
this  article  show  what  agriculture  means  to  the 
State  of  South  Dakota  and  are  worth  the.  con¬ 
sideration  of  any  one  desirous  of  appreciating 
the  opportunities  this  State  offers  settlers  and 
investors. 

Agricultural  Statistics 

The  latest  Federal  Census  reported  74,637 
farms  in  South  Dakota,  with  an  acreage  of 
34,636,491,  of  which  18,199,250  acres  were  im¬ 
proved  land,  and  536,183  acres  were  woodland 
on  farms.  The  percentage  of  the  land  area  in 
farms  is  70.4,  while  the  percentage  of  farm 
land  improved  is  52.5.  The  average  acreage  per 
farm  is  464.1,  and  the  average  improved  acreage 
per  farm  is  243.8.  The  value  of  all  farm  prop¬ 
erty  in  1920  was  $2,823,870,212.  Of  this  amount, 
land  alone  represented  $2,231,431,723;  buildings, 
$241,461,958;  implements  and  machinery,  $112,- 
408,268  and  live  stock,  $238,568,263.  The  aver¬ 


age  value  per  farm  was  $37,835,  comprising  land, 
$29,897 ;  buildings,  $3,235 ;  implements  and  ma¬ 
chinery,  $1,506;  and  live  stock,  $3,196. 

Of  the  74,637  farms  in  the  State,  47,815,  or 
64.1  per  cent,  were  operated  by  owners ;  781,  or 
1.0  per  cent,  by  managers;  and  26,041,  or  34.9 
per  cent,  by  tenants.  Of  the  latter,  12,269  oper¬ 
ated  on  shares,  7,891  were  share-cash  tenants, 
and  5,328  were  cash  tenants.  The  acreage  of  the 
farms  operated  by  owners  aggregated  24,169,377 ; 
the  acreage  of  farms  operated  by  managers, 
889,717,  and  of  farms  operated  by  tenants,  9,577,- 
397.  There  were  in  the  State  73,025  white  farm¬ 
ers,  of  whom  52,700  were  natives  and  20,325 
foreign-born.  Colored  farmers  numbered  1,612, 
including  47  negroes,  1,563  Indians,  1  Japanese 
and  1  Chinese.  Of  the  foreign-born  white  farm¬ 
ers,  4,400  were  from  Germany,  4,025  from  Nor¬ 
way,  2,977  from  Russia,  2,265  from  Sweden, 
1,703  from  Denmark,  996  from  Holland,  666 
from  Canada  and  587  from  Austria. 

The  total  expenditure  for  farm  labor  in  1919 
was  $31,751,355,  of  which  $24,121,602  was  paid 
in  cash  and  $7,629,753  represented  the  value  of 
rent  and  board  furnished.  A  total  of  $34,466 
was  expended  on  fertilizer  and  $16,689,237  was 
expended  on  feed. 

The  chief  crops,  with  their  acreage,  yield  and 
value  for  the  yea~r  1922,  were:  Corn,  3,861,000 
acres,  110,038,000  bushels,  $55,019,000;  spring 
wheat,  2,893,000  acres,  38,188,000  bushels,  $35,- 
133,000;  winter  wheat,  96,000  acres,  1,824,000 
bushels,  $1,678,000;  barley,  952,000  acres,  21,- 
896,000  bushels,  $9,196,000;  oats,  2,400,000  acres, 
74,400,000  bushels,  $23,808,000;  buckwheat,  12,- 
000  acres,  96,000  bushels,  $67,000;  rye,  439,000 
acres,  7,902,000  bushels,  $4,583,000;  tame  hay, 
1,000,000  acres,  1,750,000  tons,  $13,125,000;  po¬ 
tatoes,  110,000  acres,  8,580,000  bushels,  $3,7/5,- 
000,  and  apples,  263,000  bushels. 

Stock  Raising. —  Stock  raising  from  the  first 
settlement  of  the  State  has  been  a  prominent 
feature  of  agriculture  enterprise.  The  vast 
reaches  of  prairie  uplands  bordering  the  rivers 
of  the  State  are  ideal  pasture  lands  for  both 
cattle  and  sheep,  also  horses  range  on  these 
lands  and  are  grown  in  profitable  numbers. 
But  cattle  have  from  the  early  days  of  terri¬ 
torial  times  been  the  favorite  animal  to  produce 
and  market.  Many  large  herds  have  been  de¬ 
veloped  on  prairie  grass  which  grows  in  enor¬ 
mous  quantities,  fitting  cattle  for  the  market 
without  any  grain  supply  whatever.  Hogs  are 
in  recent  years  receiving  more  attention  and 
render  excellent  returns  for  the  care  and  feed 
they  require. 

The  last  Federal  census  reported  817,058 
horses,  valued  at  $57,051,132,  including  73,100 
colts  under  one  year  old,  valued  at  $1,572,735. 
Mules  numbered  15,093,  valued  at  $1,636,376; 
asses  and  burros,  220,  valued  at  $55,528 ;  2,348,- 
157  cattle,  valued  at  $119,980,683,  and  including 
1,801,899  beef  cattle,  valued  at  $91,288,295,  and 
546,258  dairy  cattle,  valued  at  $28,692,388.  Sheep 
numbered  843,696,  value  $10,635,258;  and  swine, 
1,953,826,  value  $42,997,699.  On  1  Jan.  1923 
there  were  760,000  horses*  valued  at  $39,520,000 ; 
14,000  mules,  valued  at  $952,000;  450,000  milch 
cows,  valued  at  $22,950,000;  1,521,000  other  cat¬ 
tle,  valued  at  $44,717,000;  703,000  sheep,  valued 
at  $5,413,000;  and  2,283,000  swine,  valued  at 
$30,820,000. 

Manufactures.— In  1920,  measured  by  the 
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value  of  products  of  its  manufacturing  indus¬ 
tries —  $62,171,000  —  South  Dakota  ranked  46th 
among  the  48  States  comprising  continental 
United  States,  holding  the  same  rank  in  re¬ 
spect  to  wage-earners,  with  an  average  of  6,382 
engaged  in  such  industries.  In  that  year  there 
were  reported  in  operation  1,414  establishments, 
having  an  invested  capital  of  $30,933,030  and 
paying  $7,905,426  in  wages  to  6,382  wage-earners. 
The  cost  of  raw  materials  was  $42,985,870;  the 
value  of  products,  $62,170,782,  leaving  the  value 
added  by  manufacture  at  $19,184,912.  The  fol¬ 
lowing  table  shows  the  relative,  importance  and 
strength  of  the  principal  industries  in  the  State : 


INDUSTRY 

Num¬ 
ber  of 
estab¬ 
lish¬ 
ments 

Num¬ 
ber  of 
wage- 
earners 

Value  of 
products 

Butter . 

86 

223 

$10,806,000 

Flour-mill  and  grist  mills . 

80 

221 

8,873,000 

Bread  and  other  bakery  pro¬ 
ducts  . 

120 

456 

3,582, 000 

Printing  and  publishing,  news¬ 
papers,  etc . 

337 

671 

3,466,000 

Automobile  repairing . 

362 

794 

3,347,000 

Cars  and  general  shop  con¬ 
struction  . 

IS 

1 , 222 

2,970,000 

Lumber  and  timber  products. 

45 

1  673 

1,819,000 

To  this  list  may  be  added  that  of  the  pack¬ 
ing-house  industry.  There  are  several  of  these 
in  the  State,  the  largest  of  which  is  located  at 
Sioux  Falls  where  there  are  more  than  a  thou¬ 
sand  persons  engaged  in  that  industry,  one  firm 
having  a  pay-roll  of  over  $60,000  per  month. 
At  Huron  the  farmers  have  erected  a  big  pack¬ 
ing-house.  Canning  factories  are  also  being 
established  in  several  sections  of  the  State.  One 
of  the  largest  of  these  is  a  corn-canning  plant 
just  outside  the  city  of  Parkston  in  Hutchin¬ 
son  County.  Here  there  is  an  enterprise  pro¬ 
ducing  canned  corn  to  the  extent  of  15,000 
to  20,000  cans  per  year,  with  a  promise  of  larger 
production  in  the  near  future.  The  plant  is 
operated  but  a  few  days  each  year  when  corn 
is  prime  for  such  a  process,  hence  it  does  not 
give  constant  employment.  It  is,  however,  sug¬ 
gestive  of  the  spirit  and  enterprise  of  the  peo¬ 
ple  in  the  State. 

Mineral  Resources. —  These  are  gold,  build¬ 
ing  stones,  silver,  clays  and  lead.  Gold  is  the 
most  valuable  of  these  metals  and  was  first 
discovered  in  the  Black  Hills  by  a  soldier  with 
Custer’s  troops  in  1874.  The  richest  deposits 
of  gold  are  in  Northwestern  Hills  and  there  is 
located  one  of  the  largest  gold  mines  in  the 
world.  The  Homestake  at  Lead  yields  half 
a  million  per  month  and  is  famous  for  its 
magnitude  and  scientific  operation.  South 
Dakota  has  large  quantities  of  .excellent  build¬ 
ing  material  and  these  rank  second  in  value. 
The  Dakota  sandstone  which  outcrops  about 
the  edge  of  Black  Hills  makes  handsome  and 
durable  building  material.  At  Dell  Rapids  and 
Sioux  Falls  are  large  deposits  of  hard  pink 
quartzite  which  also  makes  durable  and  beauti¬ 
ful  buildings.  Deposits  of  gypsum  occur  in 
the  hills  and  quantities  of  chalk  stone  are 
found  along  the  Missouri  from  Yankton  to 
Chamberlain.  This  is  nearlv  pure  chalk  and  is 
suitable  for  manufacture  of  Portland  cement. 
Materials  for  making  brick  are  widely  dis¬ 
tributed  over  the  State. 


Finances. —  At  the  beginning  of  the  fiscal 
year  1922  the  balance  on  hand  was  $6,598,586.60. 
Receipts  during  the  year  amounted  to  $20,903,- 
208.12.  Disbursements  during  the  same  period 
amounted  to  $20,796,613.62,  leaving  a  balance  on 
hand  at  the  beginning  of  the  fiscal  year  1923 
amounting  to  $6,705,181.10.  The  State  has  no 
floating  debt,  but  the  following  State  bonds  are 
outstanding !  Soldiers’  bonus  bonds,  $6,000,000 ; 
highway  bonds,  $6,000,000;  total,  $12,000,000. 

Railway  Mileage. —  South  Dakota  has  4,832 
miles  of  railway.  Of  this  the  Chicago,  Mil¬ 
waukee  and  Saint  Paul  and  the  Chicago  and 
Northwestern  own  much  the  largest  amount. 

Education. — This  important  subject  receives 
special  consideration  from  the  people  of  the 
State.  When  the  State  was  admitted  into  the 
Union,  Congress  set  apart  the  16th  and  36th 
section  of  every  township  for  benefit  of  the 
public  schools  of  the  State.  It  also,  by  act 
of  18  Feb.  1881,  specified  that  none  of  the  Fed¬ 
eral  lands  granted  for  educational  purposes 
should  be  sold  for  less  than  $10  per  acre.  This 
was  a  wise  feature  and  was  incorporated  into 
the  South  Dakota  constitution  by  those  who 
formulated  that  important  instrument.  By  ob¬ 
serving  this  Federal  requirement  the  school  lands 
have  been  conserved  until  they  have  become 
valuable  and  some  have  been  sold  recently  for 
more  than  $100  per  acre.  The  public  school 
fund  of  the  State  has  grown  to  large  propor¬ 
tions  and__was  at  the  close  of  the  fiscal  year 
1921  $14,227,659.44.  The  Federal  lands  granted 
by  Congress  to  the  State  for  educational,  penal 
and  benevolent  institutions  amounted  to  500,000 
acres.  The  different  State  educational  institu¬ 
tions  were  given  donations  from  this  inheri¬ 
tance  as  they  were  established  by  the  State  leg¬ 
islature.  For  example,  the  State  University 
was  given  40,000  acres;  the  State  agricultural 
College  40,000  acres,  which  with  the  120,000 
acres  given  to  it  direct  by  Congress,  makes  its 
land  endowment  160,000  acres.  From  this 
source,  rent  of  college  land  and  interest  on  its 
endowment  fund,  the  college  now  receives  over 
$30,000  a  year  income.  The  State  normals  at 
Madison  and  Spearfish  each  received  40,000 
acres,  and  the  other  State  schools  as  they  were 
established  were  given  a  part  of  the  public  do¬ 
main.  The  public  school  system  is  presided 
over  by  a  State  Superintendent  of  Public  In¬ 
struction,  elected  by  popular  vote,  whose  de¬ 
partment  is  composed  of  a  staff  of  educational 
experts  in  charge  of  the  various  phases  of  pub¬ 
lic  school  activity.  One  man  is  supervisor  of 
rural  and  consolidated  schools,  another  is  in¬ 
spector  of  high  schools,  while  others  carry  on 
the  work  of  teacher  examinations  and  certifica¬ 
tion.  Very  radical .  changes  are  now  being 
made  in  the  educational  system  of  the  State. 
Consolidation  of  rural  schools  is  coming  fast 
and  means  much  to  the  present  and  future 
child  of  the  State.  School  activities  no  longer 
consist  only  in  mental  gymnastics,  but  include 
skill  in  handwork  and  training  for  industrial 
careers,  as  well  as  for  college  and  the  learned 
professions. 

The  following  statistics  and  account  of  dif¬ 
ferent  State  educational  institutions  will  en¬ 
able  the  reader  to  estimate  somewhat  intelli¬ 
gently  what  kind  of  education  is  offered  the 
youth  of  the  State  and  how  the  people  view 
educational  interests  and  results.  There  are 


1  The  Famous  Hopestake  Mine,  at  Lead  City 


2  The  City  of  Deadwood 
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seven  higher  institutions  of  learning  maintained 
by  the  people  of  the  State.  These  are  State 
University,  State  College  of  Agriculture  and 
Mechanic  Arts,  State  School  of  Mines  and 
four  normal  schools. 

The  State  University  is  located  at  Vermillion 
in  the  southern  portion  of  the  State,  at  the 
junction  of  the  Vermillion  with  the  Missouri 
River.  The  university  has  seven  buildings ;  a 
faculty  of  73  members  and  a  student  body  num¬ 
bering  837.  The  organization  includes  the  Col¬ 
lege  of  Arts  and  Sciences,  College  of  Law, 
College  of  Music,  College  of  Medicine  and  Col¬ 
lege  of  Engineering. 

The  State  College  of  Agriculture  and  Me¬ 
chanic  Arts  is  located  at  Brookings  in  tne  east¬ 
ern  part  of  the  State,  only  17  miles  from  the 
Minnesota  border.  The  institution  has  some 
well  defined  lines  of  work  assigned  to  it  as  fol¬ 
lows  :  research  and  special  scientific  investiga¬ 
tion;  instruction  along  special  lines;  agricul¬ 
tural  extension  to  include  farm  and  home  dem¬ 
onstrations.  The  work  of  the  institution  is 
carried  on  in  the  10  buildings  on  the  college 
campus  and  the  large  college  farm  connected 
with  the  college,  also  at  the  several  sub-stations 
operated  from  the  college.  These  are  located 
as  follows :  Highmore,  Eureka,  Cottonwood  and 
Vivian.  At  present  there  are  1,600  students 
enrolled  and  a  faculty  of  102  instructors. 

The  State  School  of  Mines  is  located  at 
Rapid  City  in  the  western  part  of  the  State. 
There  are  four  buildings  on  this  campus,  and 
the  legislature  in  1919  appropriated  $100,000  for 
a  fifth  one. 

The  four  normal  schools  are  located  as  fol¬ 
lows:  Spearfish  Normal  in  northwest  section 
of  the  State,  Lawrence  County;  Aberdeen 
Normal  in  Brown  County,  north  section  of  the 
State;  Madison  Normal  in  Lake  County,  the 
eastern  part  of  the  State,  and  Springfield  Nor¬ 
mal  in  Bon  Homme  County,  the  southeast  sec¬ 
tion  of  the  State.  These  four  normals  and  the 
three  higher  educational  institutions  of  the 
State  are  all  under  one  board  of  management. 
This  board  is  made  up  of  five  men  appointed 
by  the  governor  and  confirmed  by  the  senate. 
Their  term  of  office  is  six  years. 

In  addition  to  these  higher  educational  insti¬ 
tutions  supported  by  taxation,  there  are  a  num¬ 
ber  of  denominational  institutions,  which  are 
growing  in  favor  and  influence.  Among  these 
are  the  following:  Dakota  Wesleyan  Univer¬ 
sity  at  Mitchell,  maintained  by  the  Methodist 
Church.  This  institution  has  at  present  419 
students  and  34  members  in  the  faculty.  Huron 
College,  Huron,  is  maintained  by  the  Presby¬ 
terian  Church,  and  reports  334  students  with 
24  members  of  the  faculty.  Yankton  College  at 
Yankton  is  supported  bv  the  Congregational 
Church.  It  reports  331  students  with  24  mem¬ 
bers  in  the  faculty.  Sioux  Falls  College  at 
Sioux  Falls  is  supported  by  the  Baptists.  It 
reports  an  enrolment  of  200  students  with  15 
members  in  the  faculty.  The  Catholics  of  the 
State  support  a  number  of  schools ;  also  Notre 
Dame  Academy  at  Mitchell  and  Presentation 
Academy  at  Aberdeen.  The  Norwegian  Luth¬ 
erans  have  a  Normal  School  and  College  at 
Sioux  Falls  and  also  at  Canton. 

The  following  educational  statistics  may 
serve  to  further  reveal  the  educational  activity 
of  the  people  in  this  State : 


Primary  and  secondary  education  are  free 
for  all  children  from  the  age  of  six  to  21 
years,  and  from  the  age  of  eight  to  16  attend¬ 
ance  at  a  public  day  school  is  compulsory  for 
all  who  are  not  otherwise  taught.  There  are 
in  the  State  4,749  elementary  schools  and  193,311 
children  of  schooF  age.  Enrollment  aggregates 
137,800,  while  the  average  attendance  is  121,638. 
There  are  6,881  teachers  in  the  elementary 
schools  of  the  State.  There  are  421  secondary 
schools,  with  1,211  teachers  and  19,683  pupils. 
Higher  education,  as  noted  above,  is  provided 
by  the  four  State  normal  schools,  the  State 
University,  School  of  Mines,  the  Agricultural 
College  and  the  Denominational  schools,.  There 
are  three  Indian  schools  in  the  State  with  800 
pupils.-  On  1  July  1921  the  permanent  school  fund 
invested  totaled  $14,227,659.44,  while  deferred 
payments  on  school  lands  sold  amounted  to  $13,- 
553,134.78.  The  total  expenditure  on  education 
in  1922  was  $18,192,949.  The  average  salary  of 
male  teachers  in  1921  was  $1,021.43;  of  female 
teachers,  $870.  The  per  capita  cost  of  education 
per  total  population  was  $18.48.  The  per  capita 
cost  per  pupil  was  $80.16. 

The  census  of  1920  gives  8,109  illiterates  of 
10  years  and  over,  or  1.7  per  cent  of  the  popula¬ 
tion. 

Penal  and  Charitable  Institutions. —  These 

are  the  State  Penitentiary,  located  at  Sioux 
Falls ;  the  State  Insane  Hospital,  located  at 
Yankton;  the  State  Reform  School,  located  at 
Plankinton ;  the  School  for  the  Deaf  at  Sioux 
Falls,  and  the  School  for  the  Blind  at  Gary; 
also  the  School  for  Feeble  Minded  at  Redfield. 
All  these  are  under  the  Board  of  Charities  and 
Corrections,  composed  of  three  men  appointed 
by  the  governor  and  confirmed  by  the  senate. 

Religion. —  Religious  liberty  is  fully  en¬ 
joyed  by  the  people  of  South  Dakota,  and  is 
guaranteed  to  them  by  a  specific  section  in  the 
State  constitution.  Nearly  all  sects  and  creeds 
are  represented  in  the  religious  organizations 
of  the  State,  and  none  are  prevented  from  fol¬ 
lowing  that  form  of  worship  they  deem  most 
important  and  helpful. 

War  Activities. —  The  people  of  South 
Dakota  responded  promptly  and  liberally  to 
every  demand  made  upon  her  for  support  of 
the  war. 

Liberty  Bonds  Purchased. 


First  loan .  $3 , 92 3 , 000  00 

Second  loan .  12 , 864 , 000  00 

Third  loan .  31,443,000  00 

Fourth  loan .  35,642,000  00 

Fifth  loan .  20,500  000  00 


Total .  $104,372,000  00 


Red  Cross  for  year  ending  11  Dec.  1918.. .  $1,649,593  00 

Knitted  articles,  784,411  (value) .  694,895  10 

Refugees  garments,  43 , 606  (value) .  59,516  83 

Surgical  dressings,  1,556,297  (value) .  101,310  97 


Total . , .  $2,505,315  90 

Red  Cross  membership  in  South  Dakota, 

296,275  (contributed) .  1 , 950 , 73  7  00 


Early  History  —  Exploration,  Settlement 
and  Development. —  When  in  1803  France 
ceded  to  the  United  States  her  possessions  in 
the  Northwest,  the  Territory  of  North  and 
South  "Dakota  was^  an  unknown  and  trackless 
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wilderness,  inhabited  only  by  wild  beasts  and 
savage  Indians.  A  few  adventurers  such  as 
LeSueur,  Trudeau  and  Loisel  had  traversed 
this  land  to  some  extent  in  their  traffic  with  the 
Indians  and  in  some  instances  attempted  set¬ 
tlement,  but  these  were  soon  abandoned.  All 
this  region  was  marked  on  the  maps  of  those 
days  an  “unexplored®  country.  In  1804  Lewis 
and  Clark  visited  the  Territory.  Their  records 
show  that  in  August  of  that  year  (1804)  they 
camped  for  three  days  at  Yankton  where  the 
Yankton  or  James  River  empties  into  the 
Missouri.  From  there  they  went  up  the 
Missouri,  exploring  that  river  through  the  en¬ 
tire  Territory  of  Dakota,  then  up  the  Yellow¬ 
stone  and  on  to  the  Pacific.  The  first  white  set¬ 
tlement  of  record  in  the  State  was  made  on  11 
Nov.  1794  in  what  is  now  Charles  Mix  County, 
by  J.  B.  Trudeau,  but  this  did  not  become 
permanent,  neither  did  the  settlement  on  the 
Missouri  River  at  Big  Bend  made  in  1797  by 
Registre  Loisel.  Fort  Pierre  was  settled  in 
1817  by  Joseph  LaFramboise  and  has  remained 
to  this  day. 

The  American  Fur  Company  made  incur¬ 
sions  into  the  Territory  as  early  as  1811.  In 
June  1831  a  steamboat  built  by  this  fur  com¬ 
pany  found  its  way  to  Fort  Pierre.  This  was 
the  first  steamboat  to  navigate  the  upper 
Missouri  and  was  named  the  Yellowstone. 
This  greatly  accelerated  fur  trading  and  other 
commercial  relations  with  the  Indians.  The 
Yellowstone  made  another  trip  up  the  Missouri 
through  South  Dakota  in  1832  and  this  time 
went  as  far  north  as  the  mouth  of  the  Yellow¬ 
stone  River.  Among  its  passengers  on  this 
trip  was  George  Catlin,  the  famous  painter  and 
ethnologist.  Mr.  Catlin  spent  some  time  at 
Fort  Pierre  during  the  summer  of  1832,  study¬ 
ing  the  Indian  in  his  primitive  life,  and  again 
visited  the  State  in  1836,  while  inspecting  the 
work  of  the  Indians  at  Pipestone  quarry  in 
Western  Minnesota.  In  1838  Gen.  John  C. 
Fremont,  the  noted  pathfinder,  explored  the 
eastern  portion  of  the  State,  taking  levels  of 
prominent  points  and  discovering  and  naming 
many  lakes.  The  next  year  (1839)  he  again 
visited  the  State,  going  by  steamboat  to  Fort 
Pierre  and  from  there  Northeast  to  Devils 
Lake,  N.  D.  He  was  accompanied  this  time  by 
Joseph  N.  Nicollet,  geographer  and  astronomer. 
By  1840  the  activity  of  the  American  Fur  Com¬ 
pany  had  decreased  the  buffalo  herds  and  fur¬ 
bearing  animals  of  the  Dakota  Territory,  and 
the  fur  industry  was  fast  losing  its  importance 
in  this  region.  Ten  or  12  years  more,  or  by 
1855,  the  fur  trade  of  Dakota  was  about  over 
and  the  great  buffalo  herds  of  the  plains  had 
nearly  disappeared.  Fort  Pierre  was  sold  that 
year  by  the  American  Fur  Company  to  the 
United  States  government  and  thereafter  be¬ 
came  a  military  post.  Between  the  Fort 
Pierre  settlement  in  1817  and  that  of  Sioux 
Falls  in  1858  there  seems  Jo  have  been  little 
attention  given  to  the  fertile  prairies  of  this 
great  Territory.  The  settlement  at  Sioux  Falls 
in  1856  opened  the  way  for  rapid  and  permanent 
occupation  of  the  rich  bottomlands  of  the  Big 
Sioux  River.  The  next  year  (1857)  the  Minne¬ 
sota  legislature  chartered  the  Dakota  Land 
Company,  and  from  that  on  settlements  were 
made  at  various  places  on  the  eastern  side  of 
the  State  and  along  the  Missouri  River. 
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A  territorial  government  was  provided  by 
Congress  in  1861,  after  a  long  controversy  be¬ 
tween  citizens  of  the  Territory  and  Congres¬ 
sional  representatives  from  Minnesota,  the  lat¬ 
ter  claiming  that  Dakota  belonged  to  and  was 
a  part  of  the  Minnesota  Territory.  Indian  war¬ 
fare  interfered  very  seriously  with  the  settle¬ 
ment  and  development  of  this  new  land  for  a 
number  of  years.  By  1862  there  were  many 
settlers  established  along  the  Missouri  and  the 
Sioux  rivers.  During  harvest  season  that 
year  (1862)  the  Santee  Sioux  on  the  Minnesota 
River  took  to  the  warpath  and  massacred  white 
settlers  wherever  they  could  find  them.  Near 
Sioux  Falls  these  blood-thirsty  savages  at¬ 
tacked  and  killed  Judge  Joseph  Amidon  and  his 
son  in  the  hayfield.  This  caused  terror  in  the 
hearts  of  nearby  settlers  who  left  their  stock 
and  crop  and  fled  for  their  lives.  At  this  time 
the  Indians  destroyed  many  homes  and  large 
numbers  of  stock,  also  grain  in  abundance  just 
ready  for  the  haryjest.  Another  outbreak  oc¬ 
curred  in  1865  when  much  property  was  again 
destroyed  and  some  settlers  killed.  In  1869  a 
treaty  was  signed  between  the  Indians  of 
Dakota  Plains  and  the  Federal  authorities,  but 
this  did  not  last  many  years.  By  June  1876 
further  outbreaks  occurred  and  the  govern¬ 
ment  sent  a  large  force  of  Federal  troops  under 
General  Custer  to  quell  the  outbreak,  but  this 
brave  general  with  some  300  of  his  men,  were 
killed  before  peace  could  be  arranged  with  the 
Indians.  This,  however,  was  about  the  last 
of  Indian  warfare  and  after  that  date  set.tlers 
suffered  but  little  from  attacks  by  Indians. 

Government. — South  Dakota  became  a  State 
in  1889.  The  enabling  act  was  the  Federal 
omnibus  bill  which  admitted  into  the  Union 
North  and  South  Dakota,  Montana  and  Wash¬ 
ington.  The  constitution  which  was  then 
adopted  by  the  people  of  South  Dakota  is  re¬ 
garded  as  one  of  the  most  stable  and  compre¬ 
hensive  in  the  United  States.  As  originally 
adopted  it  comprised  26  articles  which  em¬ 
braced  a  wide,  range  of  subjects  pertaining  to 
the  rights  of  citizens  and  the  proper  control  of 
State  affairs.  The  usual  form  of  three  depart¬ 
ments,  the  legislative,  executive  and  judicial,  is 
employed,  with  the  governor  authorized  to  veto 
such  legislation  as  he  may  find  undesirable. 
This  right,  however,  is  seldom  exercised.  The 
legislative  power  was  vested  in  a  senate  of  45 
members  and  a  house  of  representatives  of 
124  members.  These  may  be  increased  from 
time  to  time  by  legislative  enactment.  The 
legislature  convenes  every  two  years  on  the  first 
Tuesday  of  January  and  must  adjourn  at  the 
end  of  60  days,  not  including  Sundays.  Mem¬ 
bers  of  the  legislature  get  no  salary  for  their 
services,  but  are  allowed  a  per  diem  of  five  dol¬ 
lars  during  time  the  legislature  is  in  session  and 
mileage  to  and  from  their  homes.  There  is  a 
Supreme  Court  of  five  judges  elected  by  the 
people,  who  hold  office  for  six  years,  and  may 
and  do  succeed  themselves  when  re-elected  by 
the  people  at  the  general  biennial  election.  There 
are  also  district  judges  elected  by  the  people 
and  county  judges  to  deal  with  probate  busi¬ 
ness  of  their  locality.  The  constitution  was 
amended  in  1918  to  give  the  ballot  to  all  citi¬ 
zens  of  the  State  21  years  of  age  or  over,  and 
to  those  fully  naturalized.  This  right  can  be 
exercised  only  after  residence  in  the  United 
States  five  years,  of  the  State  one  year,  the 
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county  90  days,  and  the  election  precinct  30  days. 
Bone  dry  prohibition  is  in  force  in  the  State 
and  was  obtained  by  an  amendment  to  the 
State  constitution.  This  constitution  provides 
for  exercise  of  the  Initiative  and  Referendum. 
Both  are  used  by  the  people,  but  chiefly  that  of 
referring  important  laws  to  the  people  for  their 
approval  or  rejection  at  the  time  of  the  general 
election.  The  primary  election  method  of 
selecting  officers  is  in  force  and  a  very  general 
interest  is  shown  in  that  public  function.  The 
people  of  South  Dakota  are  as  a  whole  patriotic 
and  loyal  both  to  State  and  national  interests. 
This  is  indicated  by  their  response  to  calls  for 
service  during  the  World  War. 

State  Capitol. —  The  State  capitol  is  at 
Pierre,  on  the  Missouri  River,  near  the  geog¬ 
raphic  centre  of  the  State.  The  building  is 
completely  fireproof.  Foundations  are  of  field- 
stone,  the  first  story  of  Raindrop  sandstone 
and  the  superstructure  of  Bedford  limestone. 
The  interior  is  of  brick  and  reinforced  con¬ 
crete.  Dimensions  are  287  feet  long,  145  feet 
wide,  165  feet  from  ground  floor  to  top  of 
lantern  on  dome.  There  are  four  floors.  The 
interior  finish  is  in  marble,  oak  and  birch. 
Decorations  are  simple  but  impressive.  There 
are  nine  large  mural  paintings,  among  which 
is  Blashfield’s  most  important  creation.  The 
style,  furniture,  decorations  and  finish  of  the 
building  show  excellent  taste  and  artistic  good 
sense. 

Governors  of  South  Dakota. 

Arthur  C.  Mellette .  Republican .  1889-93 

Charles  H.  Sheldon.  ...  “  .  1893-97 

Andrew  E.  Lee .  Populist .  1897-1901 

Charles  N.  Herreid .  Republican .  1901-05 

Samuel  H.  Elrod .  “  .  1905-07 

Coe  I.  Crawford .  “  1907-1909 

Robert  S.  Vessey .  “  .  1909-12 

Frank  M.  Byrne .  Republican-Progressive.  1913-17 

Peter  Norbeck .  Republican .  1917-21 

W.  H.  McMaster .  “  .  1921- 


Population.—  The  1920  census  gives  the 
State  a  population  of  636,547.  In  1910  it  was 
583,888.  The  organized  Counties,  with  popula¬ 
tion  census  of  1920,  are  as  follows : 


Aurora . 

. ...  7,246 

Jackson . 

...  2,472 

Beadle . 

_  19,273 

Jerauld . 

...  6,338 

Bennett. . 

1,924 

Jones . 

...  3,004 

Bon  Homme . 

,  ...  11,940 

Kingsbury . 

...  12,802 

Brookings . 

.  ...  16,119 

Lake . 

. . .  12,257 

Brown . 

. . .  29,509 

Lawrence . .  . 

. .  13,029 

Brule . 

...  7,141 

Lincoln . 

...  13,893 

Buffalo . 

...  1,715 

Lyman . 

...  6,591 

Butte . . . 

...  6,819 

McCook . 

...  9,990 

Campbell . . 

...  5,305 

McPherson . 

...  7,705 

Charles  Mix . 

. . .  16,256 

Marshall.  . . 

...  9,596 

Clark . 

. . .  11,136 

Meade . 

...  9,367 

Clay . 

...  9,654 

Mellette . 

...  3,850 

Codington . 

...  16,549 

Miner . 

...  8,560 

Corson . 

...  7,249 

Minnehaha . 

. .  42,490 

Custer . 

...  3,907 

Moody . 

...  9,742 

Davison . 

...  14,139 

Pennington . 

...  12,720 

Day . 

...  15,194 

Perkins . 

...  7,993 

Deuel . 

...  8,759 

Potter . 

...  4,382 

Dewey . 

...  4,802 

Roberts . 

...  16,514 

Douglas . 

...  6,993 

Sanborn . 

...  7,877 

Edmunds . 

...  8,336 

Shannon . 

...  2,003 

Fall  River . 

...  6,985 

Spink . 

...  15,768 

Faulk . 

...  6,442 

Stanley . 

...  2,908 

Grant . 

...  10,880 

Sully . 

...  2,831 

Gregory . 

...  12,700 

Todd . 

...  2,784 

Haakon . 

...  4,596 

Tripp . 

...  11,970 

Hamlin . 

...  8,054 

Turner . 

. . .  14,871 

Hand . 

...  8,778 

Union . 

...  11,099 

Hanson . 

. . .  6,202 

Walworth . 

...  8,447 

Harding . 

...  3,953 

Washabaugh . 

...  1,166 

Hughes . 

...  5,711 

Washington . 

...  1,521 

Hutchinson . 

. . .  13,475 

Y  ankton . 

. ...  15,233 

Hyde . 

...  3,315 

Ziebach . 

...  3,718 

Some  of  the  larger  cities  of  the  State  are 
the  following  with  their  populations  as  given  in 
the  1920  Federal  census:  Sioux  Falls,  25,20 2; 
Aberdeen,  14,537;  Watertown,  9,400;  Lead, 
5,013;  Mitchell,  8,478;  Yankton,  5,024;  Rapid 
City,  5,777;  Madison,  4,144;  Brookings,  3,924; 
Deadwood,  2,403 ;  Huron,  8,302 ;  Mobridge, 
3,517;  Pierre,  3,209;  Redfield,  2,755;  Vermilion, 
2,590;  Winner,  2,000;  Woonsocket,  1,368;  Clark, 
1,392;  Canton,  2,225;  Flandreau,  1,929;  Hot 
Springs,  2,141;  Howard,  1,325;  Milbank,  2,215. 

J.  W.  Heston, 

President  of  the  State  Normal  School.  Madison, 
S.  D.  __ 

SOUTH  DAKOTA,  University  of,  the 

State  university  located  at  Vermilion.  The 
first  territorial  legislature  of  Dakota  located  the 
University  of  Dakota  at  Vermilion  in  1862; 
nothing  further  was  done  toward  establishing 
the  institution  until  1881,  when  Congress 
granted  86,000  acres  to  Dakota  for  a  university 
when  the  Territory  should  be  admitted  to  the 
Union  as  a  State;  the  citizens  of  Vermilion 
then  erected  a  building  and  organized  an 
academic  department.  This  action  was  ratified 
by  the  legislature  in  1883,  the  building  accepted 
as  a  gift  to  the  Territory  and  the  university  in¬ 
corporated.  The  first  classes  were  opened  in 
1883.  In  1891  the  name  was  changed  to  Uni¬ 
versity  of  South  Dakota.  The  university  is 
composed  of  the  colleges  of  arts  and  sciences, 
law,  music,  medicine  and  engineering.  The 
university  admits  women  on  equal  terms  with 
men.  The  government  is  by  a  board  of  five 
regents  appointed  by  the  governor  and  con¬ 
firmed  by  the  senate  for  a  term  of  six  years. 
The  State  geological  survey  is  conducted  in 
connection  with  the  university,  as  is  the  State 
Health  Laboratory.  The  offices  and  labora¬ 
tories  of  the  Food  and  Drug  Commission  are 
also  located  at  the  university.  The  income  of 
the  university  is  derived  mostly  from  the  Con¬ 
gressional  land  grant  of  86,000  acres  of  which 
it  now  has  control,  and  from  State  appropria¬ 
tions  ;  tuition  fees  are  small :  the  income  in 
1922-23  amounted  to  $319,500.  The  library  in 
1923  contained  32,000  volumes,  the  students  num¬ 
bered  1,239  and  the  faculty  70. 

SOUTH  DAKOTA  AGRICULTURAL 
COLLEGE,  the  State  school  of  agriculture 
and  technology,  situated  at  Brookings,  S.  Dak. 
It  was  first  opened  in  1884,  and  is  under  the 
control  of  the  same  board  of  regents  as  the 
University  of  South  Dakota  (q.v.).  It  is  co¬ 
educational.  Courses  are  offered  in  animal- 
husbandry,  agronomy,  horticulture,  veterinary- 
science,  dairying,  mechanical,  electrical  and  civil 
engineering,  architecture,  domestic  science, 
pharmacy  and  general  science ;  in  addition  to 
these  technical  and  scientific  courses  there  is 
a  normal  course,  a  business  course  and  a 
preparatory  department.  Military  drill  is  also 
a  part  of  the  curriculum.  Formerly  two  courses 
in  agriculture  were  offered;  now  there  are 
several  groups  under  the  general  heading  of 
agriculture;  this  course  requires  work  in  one 
language,  and  includes  certain  practical  studies 
not  before  offered,  such  as  stock  judging, 
blacksmithing,  horseshoeing,  etc.  The  degree 
of  B.S.  is  conferred.  The  college  farm  and 
grounds  contain  400  acres ;  in  1901  a  new 
physics  and  engineering  building  and  a  plant 
breeding  building  were  erected.  The  income  is 
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derived  mostly  from  State  appropriations  and 
from  the  annual  Federal  appropriation  in  ac¬ 
cordance  with  the  law  of  1890.  The  State  agri¬ 
cultural  experiment  station,  which  is  connected 
with  the  college,  receives  a  separate  Federal 
appropriation. 

SOUTH  DAKOTA  STATE  SCHOOL 
OF  MINES  located  at  Rapid  City  near  the 
famous  gold  mining  region  of  the  Black  Hills. 
Established  1885.  Offers  courses  in  mining 
engineering,  metallurgical  engineering,  civil  en¬ 
gineering,  electrical  engineering.  Well-equipped 
laboratories  and  a  library  of  more  then  6,000 
volumes,  chiefly  technical.  The  institution  is 
under  control  of  the  State  Regents  of  Educa¬ 
tion.  Its  income  is  derived  almost  wholly  from 
State  appropriations,  the  tuition  fee  being  only 
$12  a  year. 

SOUTH  GEORGIA  ISLANDS.  See 

Georgia,  South. 

SOUTH  HADLEY,  Mass,  town,  Hamp¬ 
shire  County,  on  the  Connecticut  River,  and  on 
the  Boston  and  Maine  and  the  New  York,  New 
Haven  and  Hartford  railroads,  14  miles  north 
of  Springfield.  The  town  includes  the  two  vil¬ 
lages  of  South  Hadley  and  South  Hadley  Falls. 
It  was  first  settled  in  1726-27,  was  originally  a 
part  of  the  towri  of  Hadley  and  was  separately 
incorporated  in  1753.  The  river  here  has  a  fall 
of  40  feet  that  affords  power  for  manufactur¬ 
ing;  the  first  paper  mill  was  established  in  1848; 
the  town  now  contains  paper  mills,  woolen  and 
cotton  mills  and  saw  mills.  There  is  a  public 
library,  and  a  public  high  school ;  the  town  is 
also  the  seat  of  Mount  Holyoke  College  (q.v.). 
Pop.  (1920)  5,527. 

SOUTH  HAVEN,  Mich.,  city  in  Van  Buren 

County,  on  Lake  Michigan,  52  miles  southwest 
of  Grand  Rapids,  and  on  the  Michigan  Central 
and  the  Kalamazoo,  Lake  Shore  and  Chicago 
railroads.  It  has  an  excellent  harbor  and  is 
a  shipping  point  for  fruit.  It  is  patronized  as 
a  summer  resort,  has  a  fine  beach  and  other  at¬ 
tractions.  The  surrounding  country  is  largely 
devoted  to  fruit  raising.  Manufactures  include 
lumber,  crates,  flour,  canned  goods,  pianos  and 
pipe  organs.  It  was  settled  in  1833  and  re¬ 
ceived  its  city  charter  in  1902.  Pop.  3,825. 

SOUTH  HOLLAND.  See  Netherlands. 

SOUTH  ISLAND.  See  New  Zealand. 

SOUTH  KENSINGTON  MUSEUM,  an 

institution  in  London  originated  by  the  Prince 
Consort  in  1852,  and  under  the  direction  of  the 
Committee  of  Council  of  Education.  It  con¬ 
tains  a  rare  collection  of  ancient  and  modern 
art  as  applied  to  manufactures,.  a  gallery  of 
British  art,  an  extensive  collection  of  water- 
color  paintings,  a  collection  of  sculpture,  repro¬ 
ductions  of  ancient  sculptures,  .  Raphael’s  car¬ 
toons  and  an  art  library.  Other  departments 
contain  collections  of  substances  used  for  food, 
and  of  materials  employed  in  building  and  con¬ 
struction.  The  loan  department  is  a  special 
feature  in  connection  with  the  institution. 
There  is  also  a  national  art  training  school  and 
schools  of  science  and  cookery.  In  1899  the 
name  became  officially  the  Victoria  and  Albert 
Museum.  The  present  buildings  were  erected 
in  1899,  and  completed  and  opened  in  1909. 
Catalogues  of  its  collections  are  available. 


SOUTH  KENSINGTON,  National  Art 

Schools  of,  London,  England,  connected  with 
the  Victoria  and  Albert,  or  (colloquially)  South 
Kensington  Museum,  in  Brompton,  south  of 
Hyde  Park,  are  under  the  direction  of  the  De¬ 
partment  of  Science  and  Art.  Their  special 
purpose  is  to  study  the  application  of  art  to> 
industry.  They  have  the  advantage  of  admis¬ 
sion  to  the  priceless  collections  of  all  kinds  in 
the  museum,  which  are  carefully  arranged  for 
purposes  of  instruction.  See  London. 

SOUTH  KINGSTOWN,  R.  I.,  town, 
Washington  County,  on  the  southeastern  coast, 
and  on  the  New  York,  New  Haven  and  Hart¬ 
ford  Railroad.  The  town  of  Kingstown  was 
settled  and  incorporated  as  early  as  1674 ;  it  was 
divided  into  North  Kingstown  and  South 
Kingstown  in  1723.  The  colonial  assembly  met 
at  South  Kingstown  at  various  times,  and.  in 
1790  the  convention  called  to  decide  on  accepting 
the  United  States  Constitution  met  here,  but 
voted  to  adjourn  to  Newport.  In  1780  South 
Kingstown  was  one  of  the  .wealthiest  towns  in 
the  State.  The  industries  include  cotton  mills 
and  machine  shops.  Fishing  and  farming  are 
extensively  carried  on  in  the  district.  Pop. 
(1920)  5,181. 

SOUTH  MILLS,  Battle  of.  In  the  fore 
part  of  April,  1862,  after  the  capture  of  Roa¬ 
noke  Island  and  Newbern,  rumors  reached 
General  Burnside  at  the  later  place  that  the 
Confederates  were  building  iron-clad  gunboats 
at  Norfolk,  Va.,  with  the  intention  of  running 
them  through  the  Dismal  Swamp  Canal  and 
Roanoke  River  to  make  a  descent  upon  the 
Union  flotilla  in  Albemarle  and  Pamlico 
sounds.  Burnside,  in  co-operation  with  Com¬ 
mander  Rowan  of  the  navy,  organized  an  expe¬ 
dition  to  move  on  South  Mills,  near  Camden, 
destroy  the  locks  of  the  canal  at  that  point, 
and  the  Currituck  Canal  by  blowing  up  its 
banks,  thus  rendering  it  impossible  for  the  gun¬ 
boats  to  come  into  the  sounds.  Another  object 
of  the  movement  was  to  create  the  impression 
that  the  entire  Burnside  expedition  was  moving 
on  Norfolk,  less  than  40  miles  distant.  The 
expedition  was  put  under  command  of  Gen. 
J.  L.  Reno,  who,  with  the  21st  Massachusetts 
and  51st  Pennsylvania,  sailed  from  Newbern  to 
Roanoke,  where  on  18  April  he  was  joined  by 
Colonel  Hawkins’  brigade  (9th  and  89th  New 
York  and  6th  New  Hampshire)  with  four  guns. 
In  all,  Reno  had  about  3,200  men.  The  trans¬ 
ports,  accompanied  by  gunboats,  sailed  up  the 
Pasquotank.  River,  and  about  midnight  of  the 
18th  Hawkins’  brigade  began  a  landing  on  the 
east  side  some  four  miles  below  Elizabeth  City,, 
which  is  on  the  west  side.  At  3  a.m.  of  the 
19th  Hawkins’  brigade  had  been  landed  and  was 
ordered  forward,  Reno  remaining  to  bring  up 
the  other  two  regiments,  which  had  been  de¬ 
layed  by  the  grounding  of  some  of  the  trans¬ 
ports.  Hawkins,  misled  by  a  guide,  had 
marched  by  a  circuitous  route,  and  was  over¬ 
taken  by  Reno,  some  12  miles  out,  and  Reno 
took  the  advance,  Hawkins’  fatigued  brigade 
following.  After  marching  about  four  miles, 
arid  when  within  two  miles  of  South  Mills, 
Reno’s  advance  came  under  an  unexpected  fire 
of  artillery  and  was  brought  to  a  halt.  Reno 
pushed  his  guns  into  action.  Col.  A.  R. 
Wright,  of  the  3d  Georgia,  585  strong,  some 
drafted  North  Carolina  militia,  a  company  of 
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local  cavalry,  in  all  about  750  men  and  four 
guns,  had  taken  position  across  the  road.  His 
artillery  commanded  the  road,  was  supported  by 
infantry  in  a  deep  ditch,  along  which  rails  were 
piled,  with  open  ground  in  front  and  a  dense 
wood  in  rear.  Skirmishers  covered  both  flanks, 
which  were  in  the  woods.  After  an  artillery 
duel  of  an  hour  Reno  ordered  the  51st  Pennsyl¬ 
vania  and  then  the  21st  Massachusetts  through 
the  woods  on  the  right  to  turn  the  Confederate 
left,  and  Hawkins,  having  come  up,  was  or¬ 
dered,  with  the  9th  and  89th  New  York,  to 
follow  the  two  flanking  regiments  to  the  right, 
the  6th  New  Hampshire  being  placed  on  the 
left  of  the  road  to  support  the  artillery.  The 
51st  Pennsylvania  and  21st  Massachusetts, 
reaching  the  Confederate  left,  opened  fire  and 
about  the  same  time  the  9th  New  York,  break¬ 
ing  from  the  woods,  made  a  gallant  charge  — 
Reno  says  an  “unauthorized  and  unnecessary® 
one — over  the  open  ground  upon  the  Confed¬ 
erate  guns,  and  being  met  with  a  severe  fire  of 
canister  and  musketry,  was  repulsed,  but  made 
a  quick  rally  on  the  89th  New  York,  and  both 
went  forward  to  join  the  21st  Massachusetts, 
which,  with  the  5lst  Pennsylvania,  had  kept  up 
fire,  forcing  the  _  Confederates  to  withdraw 
their  guns  and  retire  a  mile,  upon  support  that 
was  coming  up.  On  the  left  of  the  road  the 
6th  New  Hampshire  had  made  a  gradual  ad¬ 
vance  to  within  200  yards  of  the  right  of  the 
3d  Georgia  and,  pouring  in  a  volley,  hastened 
its  retreat.  The  fight  lasted  nearly  four  hours. 
At  10  p.m.  without  accomplishing  the  principal 
object  of  his  expedition,  Reno  marched  back 
to  his  boats,  and  the  troops  returned  to  their 
stations  on  Roanoke  Island  and  Newbern.  The 
Union  loss  was  13  killed,  101  wounded  and  13 
missing,  an  aggregate  of  127,  of  which  75  were 
lost  by  the  9th  New  York.  The  Confederate 
loss  was  six  killed,  19  wounded  and  three  miss¬ 
ing.  Consult  ‘Official  Records)  (Vol.  IX)  ; 
The  Century  Company’s  ‘Battles  and  Leaders 
of  the  Civil  War1*  (Vol.  I). 

SOUTH  MILWAUKEE,  Wis.,  city  in  Mil¬ 
waukee  County,  eight  miles  from  the  heart  of 
Milwaukee,  on  the  Chicago  and  Northwestern 
Railroad.  It  has  a  high  school  and  a  public 
library.  Manufactures  include  steam  shovels, 
dredges  and  wreckers,  stoves,  rakes,  chains, 
baskets  and  woolen  shawls.  It  received  its  city 
charter  in  1896.  Pop.  (1920)  7,598. 

SOUTH  MOUNTAIN,  Battles  of.  When 

General  Lee  led  the  Confederate  army  across 
the  Potomac  into  Maryland  (5  Sept.  1862),  east 
of  the  Blue  Ridge,  he  expected  that  the  Union 
troops  holding  Winchester,  Martinsburg  and 
Harper’s  Ferry  would  be  withdrawn,  thus  open¬ 
ing  his  line  of  communication  through  the 
Shenandoah  Valley.  Upon  his  arrival  at  Fred¬ 
erick,  much  to  his  surprise  he  found  that  this 
had  not  been  done;  and  as  an  uninterrupted 
line  of  communication  through  the  valley  was 
an  absolute  necessity  for  his  intended  campaign 
into  Pennsylvania,  prompt  measures  were  taken 
to  secure  it.  On  the  morning  of  the  10th, 
Jackson  with  14  brigades  marched  from  Fred¬ 
erick,  passed  over  South  Mountain  at  Turner’s 
Gap,  crossed  the  Potomac  at  Williamsport, .  on 
the  11th,  drove  the  Union  garrison  at  Martins¬ 
burg  into  Harper’s  Ferry,  and  proceeded  to  in¬ 
vest  that  place  from  the  Virginia  side  of  the 
Potomac.  McLaws,  with  10  brigades,  crossed  the 

VOL.  25  — 20 


South  Mountain  at  Brownsville  Gap,  and  seiz¬ 
ing  Maryland  Heights,  invested  Harper’s  Ferry 
from  the  Maryland  side.  Walker’s  division 
crossed  the  Potomac  at  Point  of  Rocks  and 
seized  Loudoun  Heights.  (See  Harper’s 
Ferry;  Maryland  Campaign  of  September 
1862).  Lee  followed  Jackson  through  Turner’s 
Gap;  D.  H.  Hill’s  division  was  left  at  Boons- 
boro,  to  support  Stuart’s  cavalry,  which  was  to 
hold  Turner’s  Gap  and  watch  McClellan ;  and 
with  the  divisions  of  D.  R.  Jones  and  J.  B. 
Hood,  and  the  reserve  artillery,  all  of  Long- 
street’s  command,  Lee  marched  to  near  Hag¬ 
erstown  to  await  the  result  of  the  movement  on 
Harper’s  Ferry,  and  the  subsequent  concentra¬ 
tion  of  his  widely  dispersed  command  for  the 
movement  into  Pennsylvania. 

The  advance  of  McClellan’s  army  reached 
Frederick  on  the  12th.  Before  noon  next  day 
there  was  found  in  the  abandoned  Confederate 
camp  the  order,  known  as  “Order  191,®  for 
the  movements  of  Lee’s  army  for  the  10th. 
The  copy  was  from  Lee  to  D.  H.  Hill  and 
showed  the  position  of  every  division  of  Lee*s 
army,  and  what  it  was  expected  to  do,  that  at 
the  time  Jackson,  McLaws  and  Walker  were 
investing  Harper’s  Ferry,  and  that  Lee,  with 
Longstreet  and  D.  H.  Hill,  was  beyond  Tur¬ 
ner’s  Gap.  It  was  not  later  than  noon  when 
McClellan  had  this  valuable  paper  placed  in  his 
hands,  but  he  did  not  act  promptly  upon  it.  It 
was  not  until  3  p.m.  that  he  ordered  Pleasonton, 
then  near  Middletown,  to  ascertain  whether  the 
Confederates  had  moved  in  the  direction  indi¬ 
cated  in  the  order.  At  3.35  p.m.  Cox’s  division 
of  the  Ninth  corps  was  ordered  to  march  from 
Frederick  to  Middletown  and  support  Pleason- 
ton’s  cavalry  in  a  reconnoissance  to  Turner’s 
Gap.  Pleasonton  advanced  toward  Turner’s 
Gap  and  found  his  progress  checked  by  Stuart’s 
cavalry.  It  was  late  in  the  day  when  McClel¬ 
lan  had  come  to  the  decision  to  relieve  the  gar¬ 
rison  at  Harper’s  Ferry,  and  at  the  same  time 
fall  upon  and  destroy  Lee’s  isolated  command 
at  Boonsboro.  Franklin’s  Sixth  corps  and 
Couch’s  division  were  to  move  through  Cramp- 
ton’s  Gap  of  South  Mountain,  break  the  line 
of  investment  that  McLaws  had  thrown  across 
Maryland  Heights  and  the  foot  of  Pleasant 
Valley,  thus  relieving  Miles  at  Harper’s  Ferry, 
and  at  the  same  time  interpose  between  Mc¬ 
Laws  and  that  part  of  Lee’s  army  at  Boons¬ 
boro  and  Hagerstown.  At  the  same  time  Burn¬ 
side,  with  the  First  and  Ninth  corps,  supported 
by  the  rest  of  the  army,  was  to  move  through 
Turner’s  Gap  and  fall  upon  Lee,  who  it  was 
thought  had  Longstreet  and  D.  H.  Hill  at 
Boonsboro.  It  would  have  been  well  had  these 
orders  been  given  early  in  the  afternoon  of  the 
13th  and  the  troops  immediately  put  in  motion 
for  the  passes  of  the  mountain,  but  it  was  not 
so.  The  orders  were  to  move  next  morning; 
meanwhile  Pleasonton  was  to  fire  occasionally 
a  few  artillery  shots,  even  though  no  enemy 
appeared  in  front,  so  that  Colonel  Miles,  at 
Harper’s  Ferry,  would  know  that  the  Union 
army  was  near. 

Battle  of  Crampton’s  Gap. — General  Frank¬ 
lin  who  was  at  Buckeystown,  six  miles  from 
Frederick,  and  between  it  and  the  Potomac, 
marched  at  6  a.m.  by  way  of  Jefferson,  where 
he  halted  an  hour  for  Couch’s  division  to  join 
him  from  Licksville,  but  Couch  not  coming  up, 
he  resumed  the  march  and  at  noon  halted  two 
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miles  short  of  Burkittsville,  which  lay  half 
a  mile  from  the  foot  of  Crampton’s  Gap.  The 
gap  was  thought  to  be  strongly  held  and  Frank¬ 
lin  made  elaborate  preparations  to  carry  it.  In 
fact  the  gap  was  held  by  two  small  cavalry 
regiments,  part  of  Mahone’s  brigade  of  in¬ 
fantry  and  two  batteries,  in  all  about  900  men, 
under  Col.  T.  T.  Munford.  Semmes’  brigade, 
with  five  guns,  held  Brownsville  Gap,  one  mile 
south  of  Crampton’s  and  300  of  Semmes’  men 
closely  supported  Munford’s  right;  so,  to  meet 
the  attack  of  Franklin’s  column  of  nearly  12,000 
men,  Munford  had  1,200  infantry  and  dis¬ 
mounted  cavalry  posted  behind  stone  fences  and 
houses  at  the  east  foot  of  the  gap,  with  eight 
guns  in  position  on  the  winding  road  about 
half  way  up  the  mountain.  It  was  determined 
that  the  position  should  be  carried  by  assault, 
General  Slocum’s  division  advancing  on  the 
right  of  the  road  leading  through  the  gap  to 
make  the  assault,  supported  by  two  brigades  of 
General  Smith’s  division  moving  on  the  left  of 
the.  road.  It  was  3  o’clock  before  Slocum’s 
division  had  been  formed,  in  two  lines,  Bart¬ 
lett’s  brigade  on  the  right,  Newton’s  in  centre 
and  Torbett’s  New  Jersey  brigade  on  the  left. 
The  day  was  well  spent  when  the  order  was 
given  to  advance  and  the  skirmishers  pushing 
forward  drew  the  fire  of  the  Confederates 
posted  behind  the  stone  fences  and  houses ; 
which,  with  the  fire  from  the  artillery  on  the 
mountain  side  was  so  severe,  that  the  advance 
was  suspended  until  artillery  could  be  brought 
up  to  silence  that  of  the  Confederates  and  batter 
down  the  stone  fences.  The  artillery  was  slow 
in  coming  up,  Smith  had  not  advanced  on  the 
left,  the  men  were  becoming  restive  under  the 
hot  fire  being  poured  upon  them  and  without 
waiting  for  the  artillery  to  come  up  or  Smith 
to  close  up  on  the  left,  the  three  brigade  com¬ 
manders  after  a  hurried  consultation  and  with¬ 
out  orders  from  corps  or  division  commander, 
ordered  a  charge,  which  was  gallantly  made. 
The  fire  poured  upon  the  line  was  severe  and 
some  of  the  regiments  were  momentarily 
shaken,  but  the  stone  fences  were  carried  and 
the  Confederates  driven  up  the  steep  hill,  the 
Union  line,  much  broken,  closely  following. 
When  nearing  the  crest  of  the  hill,  Cobb’s 
Georgia  brigade,  which  had  just  come  up  to 
support  Munford,  was  encountered  in  the  gap, 
instantly  routed,  most  of  it  captured  and  the 
Union  troops  pursued  the  retreating  Confed¬ 
erates  to  the  west  foot  of  South  Mountain, 
when  darkness  halted  them.  The  Union  loss 
was  113  killed,  418  wounded  and  2  missing. 
The  Confederate  loss  was  70  killed,  289 
wounded  and  603  captured  or  missing.  In  ad¬ 
dition  they  lost  four  colors,  one  gun  and  700 
small  arms. 

Battle  of  Turner’s  Gap. —  While  Franklin 
was  forcing  Crampton’s  Gap,  Burnside,  with 
the  First  and  Ninth  corps  was  severely  engaged 
at  Turner’s  Gap,  six  miles  northeast  of  Cramp¬ 
ton’s.  The  engagement  was  most  severe  at  and 
south  of  Fox’s  Gap,  a  mile  or  more  south  of 
Turner’s,  and  there  was  a  fierce  contest  north, 
but  as  both  was  for  the  possession  of  the 
main  road,  which  ran  through  Turner’s  Gap, 
this  has  given  the  Union  name  to  the  battle  — ■ 
the  Confederates  call  it  the  battle  of  Boons- 
boro.  On  the  night  of  the  13th  Pleasonton, 
failing  to  get  infantry  support,  bivouacked  in 
the  valley,  near  the  foot  of  Turner’s  Gap,  and 


early  in  the  morning  pressed  his  reconnaissance 
and  soon  ascertained  that  the  Confederates 
were  in  some  force  in  the  Gap.  Two  batteries 
of  artillery  were  brought  up,  and  opened  fire 
upon  Confederate  artillery  well  up  in  the  Gap; 
and  Cox,  whose  division  had  bivouacked  near 
Middletown,  advanced  a  short  distance  on  the 
main  road,  and  then  with  two  brigades  marched 
to  the  left  on  the  old  Sharpsburg  r,oad  to 
reach  the  flank  of  the  Confederate  position. 
As  he  approached  Fox’s  Gap,  one  mile  south 
of  Turner’s,  he  received  artillery  fire.  D.  H. 
Hill,  whose  five  brigades  had  been  halted  near 
Boonsboro,  three  miles  west  of  Turner’s  Gap, 
when  informed  by  Stuart  that  Pleasonton  was 
advancing,  on  the  13th  sent  two  brigades  and 
two  batteries  back  to  assist  Stuart  in  checking 
him.  At  midnight  he  received  an  order  from 
Lee  to  go  in  person  next  morning  and  assist 
Stuart.  When  Hill  arrived  at  the  gap  ^before 
sunrise  Stuart  had  gone  to  Crampton’s  Gap 
and  Maryland  Heights,  leaving  Garland’s  and 
Colquitt’s  brigades  of  Hill’s  command  to  de¬ 
fend  the  gap.  It  was  not  long  before  Hill 
became  aware  that  Cox  was  marching  on  the 
road  to  Fox’s  Gap,  held  by  Colonel  Rosser 
with  a  regiment  of  cavalry  and  two  guns.  Gar¬ 
land’s  brigade  was  sent  to  Fox’s  Gap,  Col¬ 
quitt’s  retained  at  Turner’s,  and  Anderson’s 
ordered  up  from  Boonsboro.  Garland  has  not 
been  long  in  position  before  Cox  appeared  and 
attacked  him ;  and  after  a  severe  fight,  in 
which  Garland  was  killed  and  Lieut.-Col.  R. 
B.  Hayes  of  the  23d  Ohio  wounded,  Garland’s 
brigade  was  routed,  and  Cox  gained  the  crest 
of  the  mountain,  just  south'  (of  Fox’s  Gap, 
but  could  not  seize  the  gap,  for  at  the  moment 
of  his  victory  G.  B.  Anderson’s  brigade  came 
up  and  formed  in  front  and  on  his  right, 
covering  the  road  through  the  gap.  Learning 
from  prisoners  taken  that  D.  H.  Hill,  with  five 
brigades,  was  in  his  front,  and  that  Lee  was 
hastening  from  Hagerstown,  with  Longstreet’s 
command,  Cox  withdrew  his  advance  parties 
from  the  woods  into  which  they  had  charged, 
and  forming  line  just  under  the  crest  of  the 
ridge,  awaited  reinforcements.  The  first  rein¬ 
forcement  was  Willcox’s  division,  which  came 
at  2  p.  M.  and,  forming  on  Cox’s  right  covered 
the  road  through  Fox’s  Gap.  Meanwhile 
other  Confederate  troops  had  come  up  and 
were  coming  up  to  form  in  Cox’s  front.  Hill 
had  called  Ripley’s  and  Rodes’  brigades  from 
Boonsboro,  and  thrown  Ripley  in  front  of  Cox, 
and  Rhodes  to  a  hill  north  of  Turner’s  Gap. 
General  Lee,  leaving  Toombs’  brigade  near 
Hagerstown,  marched  back  from  there  with 
the  brigades  of  G.  T.  Anderson,  Drayton, 
Kemper,  Garnett,  Jenkins,  Evans  and  two 
brigades  of  Hood’s  division.  After  a  hot  and 
dusty  march  of  13  miles,  Anderson  and  Dray¬ 
ton,  first  arriving,  reached  the  field  at  3  p.  m., 
and  were  sent  to  support  Hill’s  troops  at  Fox’s 
Gap,  and  Drayton,  on  the  left  of  the  line  thus 
formed,  advancing  from  the  woods  at  the  gap, 
was  encountered  by  Willcox,  defeated  and 
driven  from  the  field  with  great  loss,  more  than 
half  of  his  brigade  being  killed,  wounded  and 
captured.  Heavy  skirmishing  followed  all 
along  the  line,  Sturgis’s  division  came  up  and 
partly  relieved  Willcox,  and  near  sunset  Gen¬ 
eral  Reno  came  up,  with  Rodman’s  division,  one 
of  whose  brigades,  with  a  battery,  was  sent  to 
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Cox’s  extreme  left,  the  other  held  on  the  right. 
Reno  rode  forward  to  reconnoiter  just  to  the 
right  of  the  gap,  as  Hood’s  division  came  up 
on  the  Confederate  left ;  there  was  a  scattering 
fire  on  both  sides;  and  Reno,  commanding  the 
Ninth  corps,  was  killed.  At  about  the  same 
time  the  right  of  the  Confederate  line  charged 
upon  the  left  of  Cox’s  line,  held  by  Fairchild’s 
brigade  and  Clark’s  battery,  and  their  quick 
repulse  ended  the  engagement  at  Fox’s  Gap, 
with  the  Confederates  still  holding  the  gap. 
The  Loss  of  the  Ninth  corps  in  this  engagement, 
which  continued  from  9  a.  m.  until  after  sun¬ 
set,  was  157  killed,  691  wounded  and  41 
missing.  The  Confederate  loss  in  Cox’s  front 
was  about  600  killed  and  wounded  and  as  many 
more  captured. 

During  the  latter  part  of  Cox’s  engagement 
at  Fox’s  Gap,  General  Hooker  became  severely 
engaged  north  of  and  at  Turner’s  Gap.  At 
daybreak  of  the  14th  Hooker  led  the  First 
corps  from  the  Monocacy  through  Frederick 
and  Middletown  to  Catoctin  Creek,  where  he 
halted  at  1  p.  m.  for  rest  and  coffee.  Under 
instructions  to  attack  the  heights  north  of 
Turner’s  Gap  and  create  a  diversion  in  favor 
of  Cox,  he  marched  by  the  National  road  lead¬ 
ing  over  Turner’s  Gap,  turned  to  the  right  at 
Bolivar  and  marching  nearly  two  miles  halted 
and  formed  line  at  the  eastern  base  of  South 
Mountain,  about  3.30  p.m.  ;  Meade’s  division  on 
the  right,  Hatch’s  on  the  left,  with  Rickett’s  in 
reserve.  Gibbon’s  brigade  of  Hatch’s  division 
was  left  on  the  National  road  to  advance 
directly  into  the  gap.  In  Hooker’s  front  the 
slopes  to  the  crest  of  the  mountain  were  very 
precipitous,  rugged  and  partly  wooded,  bisected 
by  gorges  and  small  ravines,  all  presenting 
difficult  ascent  to  an  infantry  force,  even  in 
the  absence  of  a  foe  in  front.  At  the  time 
there  was  a  veteran  foe  in  front,  well  protected 
by  rocks  and  trees  and  the  numerous  stone 
fences  separating  the  fields.  The  position  to 
be  assaulted  was  held  by  the  brigades  of  Rodes, 
Kemper,  Garnett,  Evans  and  Jenkins,  all  under 
command  of  Longstreet.  Hooker  was  very 
deliberate  in  his  preparations,  and  it  was  after 
4  p.  m.  when  his  line  moved  forward.  Hatch, 
on  the  left,  made  a  laborious  ascent  of  the 
mountain,  with  frequent  halts  to  draw  breath 
and  reform  his  line;  but  driving  in  the  Con¬ 
federate  skirmishers,  he  reached  the  wooded 
summit,  and' after  severe  fighting,  in  which  he 
was  wounded,  succeeded  in  dislodging  the  Con¬ 
federates  from  the  stone  fences  behind  which 
they  had  fought,  and  driving  them  back  to 
another  line.  In  this  he  had  the  assistance  of 
a  part  of  Rickett’s  division.  On  Hatch’s  left 
Gibbon  advanced  on  the  road  to  the  gap,  and 
when  near  it  was  checked,  after  a  very 
stubborn  fight,  by  Colquitt’s  brigade.  It  was 
dark  when  Hatch  and  Gibbon  ceased  fightine, 
both  close  up  to  the  gap.  On  the  right  Meade’s 
route  lay  over  very  broken  srround,  but  cross¬ 
ing  ravines,  ascending  steep  hills  and  charging 
stone  fences,  he  drove  Rodes’  brigade  and  its 
support  from  point  to  point,  as  it  extended  to 
the  left,  and  finally  turning  it,  swept  to  the 
left  and  reached  the  highest  point  of  the  moun¬ 
tain,  commanding  the  summit  of  the  gap,  the 
road  through  it  and  the  narrow  open  space 
around  the  Mountain  House,  on  which  Lee’s 
defeated  men  were  crowded  in  some  disorder. 


It  was  dark  when  this  position  had  been  rained 
and  Hooker  rested.  He  had  lost  167  killed, 
712  wounded  and  44  missing.  The  total  Union 
loss  _  for  the  possession  of  Turner’s  Gap,  in¬ 
cluding  Fox’s  Gap,  was  325  killed,  1,403 
wounded  and  85  missing;  the  Confederate  loss, 
248  killed,  1,013  wounded  and  662  missing. 

The  result  of  the  battle  was  that  Lee  aban¬ 
doned  his  intended  invasion  of  Pennsylvania 
and  ordered  an  immediate  retreat  to  Virginia. 
At  8  p.  M.  he  ordered  McLaws  to  abandon  his 
position  during  the  night  and  recross  the  Poto¬ 
mac  near  Shepherdstown  Ford,  leaving  that 
ford  for  Longstreet’s  and  Hill’s  commands,  and 
about  the  same  hour  sent  a  dispatch  to  tack- 
son  to  march  up  the  Virginia  side  of  the 
Potomac  to  Shepherdstown  Ford,  to  protect 
his  crossing.  These  orders  to  McLaws  and 
Jackson  contemplated  the  abandonment  of 
operations  against  Harper’s  Ferry.  The  trains, 
reserve  artillery  and  reserve  ammunition  train, 
at  Hagerstown,  were  ordered  to  cross  the 
Potomac  at  Williamsport,  and  Toomb’s 
brigade  was  ordered  to  march  from  Hagers¬ 
town  to  Sharpsburg.  Between  10  and  11  p.m. 
Lee’s  army  began  its  retreat  from  South  Moun¬ 
tain  by  way  of  Boonsboro  and  Sharpsburg, 
D.  H.  Hill  leading,  with  orders  to  cross  the 
Potomac.  While  on  the  march  Lee  heard  that 
Franklin  had  carried  Crampton’s  Gap,  thus 
shutting  up  McLaws  in  Pleasant  Valley,  upon 
which  he  ordered  his  column  to  halt  at 
Keedysville  to  assist  McLaws,  who  was  now 
ordered  to  cross  Elk  Ridge,  if  possible,  and 
join  him  at  Keedysville  or  Sharpsburg,  or  to 
cross  the  Potomac  at  Weverton,  below  Har¬ 
per’s  Ferry.  Arriving  at  Keedysville,  he  could 
hear  nothing  .of  McLaws,  and  at  daylight,  15 
September,  resumed  his  march  for  Sharpsburg, 
still  hoping  that  McLaws  could  elude  Frank¬ 
lin  by  crossing  Elk  Ridge.  Before  reaching 
Sharpsburg  he  heard  that  Harper’s  Ferry  had 
fallen,  and  when  across  the  Antietam  he  re¬ 
ceived  a  dispatch  from  Jackson  stating  that  he 
would  join  him  at  Sharpsburg,  upon  which  he 
concluded  to  give  McClellan  battle  at  that 
place,  and  immediately  made  dispositions  to 
contest  McClellan’s  passage  of  the  Antietam, 
until  Jackson,  Walker,  McLaws  and  Anderson 
could  join  him,  by  marching  up  the  Virginia 
side  of  the  Potomac.  Consult  ( Official  Rec¬ 
ords)  (Vols.  XIX,  LI);  ( McClellan’s  Own 
Story)  ;  Palfrey,  (The  Antietam  and  Fred¬ 
ericksburg)  (New  York  1881)  ;  Allan,  ^History 
of  the  Army  of  Northern  Virginia  in  1862) 
fNew  York  1867)  ;  The  Century  Company’s 
( Battles  and  Leaders  of  the  Civil  War}  (Vol. 
II).  E.  A.  Carman. 

SOUTH  NORWALK.  See  Norwalk. 

SOUTH  OMAHA,  Neb.,  formerly  a  city  in 
Douglas  County,  on  the  Missouri  River,  and  on 
the  Chicago,  Burlington  and  Quincy,  the  Chi¬ 
cago,  Rock  Island  and  Pacific,  the  Missouri 
Pacific,  the  Union  Pacific  and  other  railroads. 
It  has  steamer  connection  with  many  of  the 
cities  and  towns  on  the  Missouri,  thus  adding 
to  its  shipping  facilities,  especially  the  oppor¬ 
tunities  for  cheap  freight  transportation.  It 
was  chartered  as  a  city  in  1885  and  incorporated 
in  the  city  of  Omaha  in  1915.  Pop.  about  27,000 
at  time  of  its  incorporation  with  Omaha  (q.v.). 

SOUTH  ORANGE,  N.  J.,  village  in  Essex 
County,  on  the  Rahway  River  and  on  the  Dela- 
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ware,  Lackawanna  and  Western  Railroad,  five 
miles  west  of  Newark  and  15  miles  west  of 
New  York.  It  was  first  settled  in  1680  and  was 
a  part  of  the  town  of  Newark  until  1806,  when 
the  town  of  South  Orange  was  separately  in¬ 
corporated.  It  is  picturesquely  situated  among 
the  Orange  mountains  and  has  many  fine  resi¬ 
dences,  being  a  favorite  place  of  residence  for 
New  York  business  men.  Though  largely  a 
residential  village,  it  has  manufactures  of  hats 
and  gelatin.  It  contains  a  handsome  town  hall 
(completed  1895),  a  public  library,  a  public 
high  school  and  a  Roman  Catholic  parish  school. 
It  is  also  the  seat  of  two  private  schools  for 
girls  and  of  Seton  Hall  College  (q.v.),  a  Roman 
Catholic  institution.  Pop.  (1920)  7,274. 

SOUTH  PASADENA,  Cal.,  city  in  Los 
Angeles  County,  on  the  northeastern  outskirts 
of  Los  Angeles,  and  on  the  Atchison,  Topeka 
and  Santa  Fe  Coast  Line,  the  Salt  Lake  Route 
and  the  Southern  Pacific  railroads.  The  sur¬ 
rounding  district  is  engaged  in  fruit  raising 
and  ostrich  farming.  Pop.  (1920)  7,648. 

SOUTH  POLAR  EXPLORATIONS. 

See  Polar  Research. 

SOUTH  PORTLAND,  Me.,  city  in  Cum¬ 
berland  County,  on  Fore  River,  opposite  Port¬ 
land1,  with  which  it  is  connected  by  four  bridges 
and  by  ferry.  It  is  a  residential  city  and  has  a 
considerable  business  as  a  summer  resort.  Forts 
Preble  and  Williams  are  located  here,  each 
being  garrisoned  by  two  companies  of  coast 
artillery.  The  Maine  School  for  Boys  is  situ¬ 
ated  here.  Industries  include  boat  building, 
flour  mills,  oil  and  lead  works  and  railroad 
machine  shops.  Pop.  (1920)  9,254. 

SOUTH  RIVER,  N.  J.,  borough  in  Middle¬ 
sex  County,  on  the  South  River,  25  miles  south¬ 
west  of  New  York,  on  the  Raritan  Railroad. 
There  are  extensive  deposits  of  clay  and  mold¬ 
ing  sands  in  the  vicinity  and  manufactures  in-! 
elude  bricks,  fire  proofing  materials,  handker¬ 
chiefs,  shirts  and  embroidery.  Pop.  6,596. 

SOUTH  SAINT  PAUL,  Minn.,  city  in 
Dakota  County,  on  the  west  bank  of  the  Mis¬ 
sissippi  River  and  on  the  southern  outskirts  of 
Saint  Paul,  on  the  Chicago,  Great  Western  and 
the  Chicago,  Rock  Island'  and  Pacific  railroads. 
It  is  an  important  livestock  market,  has  exten¬ 
sive  stockyards  and  a  large  packing  industry. 
Manufactures  include  malt,  plaster  and  cement, 
and  there  are  tanneries,  carshops  and  a  foundry. 
Pop.  (1920)  6,860. 

SOUTH  SEA.  See  Pacific  Ocean. 

SOUTH  SEA  COMPANY,  The,  a  joint- 

stock  company,  which,  in  consideration  of  cer¬ 
tain  exclusive  privileges  of  trading  to  the 
South  Seas,  offered  the  English  government 
easier  terms  for  the  advance  or  negotiation  of 
loans  than  could  be  obtained  from  the  general 
public.  In  1720  the  proposal  of  the  company  to 
take  over  the  entire  national  debt  (at  this  time 
about  $17,500,000)  in  consideration  of  receiving 
annually  5  per  cent,  was  accepted  and  the  com¬ 
pany  promised  on  return  for  this  privilege  (as 
it  was  regarded)  a  premium  in  their  own  stock 
of  $35,000,000.  Professing  to  possess  extensive 
sources  of  revenue  the  directors  held  out 
promises  to  the  public  of  paying  as  much  as  60 
per  cent  on  their  shares.  It  became  soon  ap¬ 
parent  that  such  magnificent  promises  could 
never  be  fulfilled  and  in  a  few  months’  time 


the  collapse  came  which  ruined  thousands. 
Several  important  cabinet  officers  were  im¬ 
plicated  in  the  fraud.  About  one-third  of.  the 
original  capital  was  saved,  which  was  divided 
among  the  stockholders.  Sir  Robert  Walpole 
was  one  of  the  chief  opposers  of  the  scheme. 
Consult  Coxe,  W.,  (Memoirs  of  Sir  Robert 
Walpole>  (London  1802). 

SOUTH  SEAS.  See  Pacific  Ocean; 
Polynesia;  Melanesia;  Micronesia. 

SOUTH  SHETLAND  ISLANDS,  Ant¬ 
arctic  Ocean,  a  group  of  islands  situated  be¬ 
tween  lat.  61°  and  63°  20’  S.,  and  between  long. 
54°  and  63°  W.,  off  the  north  coast  of  Graham 
Land  and  600  miles  southeast  of  Cape  Horn. 
The  group  consists  of  12  larger  and  numerous 
smaller  islands,  which  are  rocky  and  mountain¬ 
ous.  They  were  discovered  by  the  Dutch  navi¬ 
gator  Dirk  Gerrits  in  1599.  In  1908  they  became 
a  British  possession.  The  seal  fisheries  are 
extensive. 

SOUTH-WEST  AFRICA  PROTECTO¬ 
RATE,  the  territory  known  before  the  Euro¬ 
pean  War  as  German  South-West  Africa.  Its 
official  designation  became  <(The  Protectorate  of 
South-West  Africa  in  Military  Occupation  of 
the  Union  Forces,®  so  named  after  its  conquest 
by  South  African  forces  under  General  Botha 
on  15  July  1915.  The  territory  was  placed  under 
the  administration  of  the  Union  of  South 
Africa  by  the  Peace  Treaty  of  May  1919.  It 
includes  the  region  lying  between  Angola  (Por¬ 
tuguese  West  Africa)  and  Cape  Colony  and  ex¬ 
tending  eastward  to  Bechuanaland.  It  is  com¬ 
posed  ofi  Ovambo,  Damaraland  and  Great 
Namaqualand;  area,  322,450  square  miles;  pop. 
before  the  war,  whites,  14,830,  of  whom  12,292 
were  Germans.  The  natives  number  about 
250,000.  The  military  force,  including  police, 
was  3,000  men.  The  region  forms  a  rough 
triangular  mass,  with  truncated  apex  resting  on 
the  Orange  River  and  broadening  northward; 
total  length,  930  miles,  and  a  mean  breadth  of 
400  miles.  Long  regarded  as.  an  arid  sandy 
waste,  it  was  suddenly  proclaimed  a  German 
possession  in  1884  under  the  title  of  Liideritz- 
land.  The  claim  was  recognized  —  after  some 
diplomatic  negotiations  —  and  the  boundaries 
were  fixed  by  two  conventions  with  Great 
Britain  in  1884  and  1890.  and  one  with  Portu¬ 
gal  in  1886.  The  enclave  of  Walfish  Bay 
(q.v.)  had  been  annexed  by  England  in  1878 
and  joined  to  Cape  Colony  in  1884.  The  only 
other  harbors  are  Ogden,  180  miles  off  Cape 
Frio,  Sandwich  Haven,  or  Porto  do  Ilheo,  and 
Angra  Pequena  Bay;  in  addition,  the  Germans 
constructed  a  new  harbor  at  Swakopmund.  The 
Namil  Desert  separates  the  sea  from  the  inland 
districts,  where  farming  is  carried  on.  Water 
is  scarce  in  the  country,  what  rainfall  there  is 
being  greatest  in  the  north  and  east,  diminish¬ 
ing  toward  the  south  and  west,  though  boring  is 
usually  attended  with  good  results.  At  Tsumeb 
and  other  places  in  the  hinterland  of  Swakop¬ 
mund  copper  mining  is  successfully  carried  on, 
while  up  and  down  the  desert  near  Angra 
Pequena  diamond  mines  are  worked.  The  first 
diamond  was  discovered  in  1908;  since  then 
$37,000,000  worth  of  diamonds  have  been  ex¬ 
tracted.  Neither  gold  nor  coal  has  yet  been 
found.  Windhoek  is  the  capital,  via  which  a 
railroad  connects  Swakopmund  and  Angra 
Pequena,  while  another  line  runs  from  Wind- 
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hoek  to  Tsumeb.  The  total  length  of  railways 
in  operation  in  _  1913  was  1,305  miles.  The 
Deutsche  Kolonial  Gesellschaft  fur  Sudwest 
Afrika  held  a  concession  of  the  coast  lands. 
(See  War,  European,  Colonial  Campaigns; 
Beyers,  Christian  Frederick).  Consult  Calvert, 
A.  F.,  (The  German  African  Empire>  (London 
1916),  and  ( South-West  Africa  During  the  Ger¬ 
man  Occupation  (London  1915) ;  Frobenius,  L., 
(The  Voice  of  Africa)  (London  1913)  ;  Has- 
sert,  K.,  <Deutschlands  Kolonien)  (Leipzig 
1910)  ;  Johnston,  Sir  H.,  (The  Colonization  of 
Africa*  (Cambridge  1899)  ;  Keltie,  J.  S.,  (The 
Partition  of  Africa)  (London  1895)  ;  Ko- 
schitzky,  M.  V.,  ( Deutsche  Kolonialgeschichte* 
(Berlin  1888)  ;  Lewin,  E.,  (The  Germans  and 
Africa*  (London  1915)  ;  Schulze,  L.,  (Sudwest- 
afrika*.  (Berlin  1910)  ;  Zimmermann,  A., 
(Geschichte  der  Deutschen  Kolonialpolitik) 
(Berlin  1914). 

SOUTHAMPTON,  south-amp’ton  or  sufh- 
hamp'ton,  England,  an  important  seaport  town, 
county  and  Parliamentary  borough  in  Hamp¬ 
shire,  71  miles  southwest  of  London,  on  the 
innermost  angle  of  the  Southampton- Water. 
Other  streams  almost  surround  the  town,  which 
occupies  an  acclivity  and  consists  of  two  dis¬ 
tinct  parts.  The  walls  of  the  older  part,  belong¬ 
ing  to  the  Middle  Ages,  traverse  the  centre  of 
the  town  and  divide  it  from  the  modern  por¬ 
tion.  The  gates  of  this  ancient  wall  are  quite 
remarkable;  Bargate  is  embattled  and  machio- 
lated  and  contains  in  its  upper  part  the  Guild 
Hall.  Saint  Michael’s  is  an  old  Norman  church 
with  some  fine  stained  glass  and  delicate 
traceries  and  a  lofty  tower.  Domus  Dei  is  an 
ancient  hospital  of  the  12th  century,  whose 
chapel  was  for  some  time  used  by  French 
Protestant  refugees.  The  Royal  Victoria  Hos¬ 
pital  is  about  six  miles  from  the  town  at  Netley 
near  the  ruins  of  a  celebrated  abbey.  It  was 
founded  by  Queen  Victoria  for  soldiers  of  the 
foreign  service,  as  well  as  those  nearer  home, 
at  a  cost  of  $1,750,000.  A  medical  school  is  at¬ 
tached  to  it,  for  the  preparation  of  surgeons 
for  the  army  medical  staff;  it  is  also  head¬ 
quarters  for  women  army-nurses  who  are 
trained  here  for  their  profession.  Other  build¬ 
ings  are  Holyrood  and  Saint  Mary’s  churches, 
the  town-hall,  custom-house,  Watts  Memorial 
Hall,  Philharmonic  Hall,  assembly-rooms,  ord¬ 
nance  survey  offices,  baths,  etc.  Literary  insti¬ 
tutions  include  the  free  library  and  grammar 
school  (1550);  Trade  School;  Hartley  College, 
founded  for  the  advancement  of  the  natural 
sciences,  archaeology,  classical  and  Oriental 
literature  and  connected  with  the  schools  of 
Art  and  Science  at  South  Kensington;  Poly- 
technicum,  Athenaeum  and  theatres.  The  docks 
are  extensive  (250  acres)  and  the  harbor  one 
of  the  finest  in  the  world.  The  Prince  of 
Wales’  dock  is  the  largest  single  dock  extant. 
There  are  carriage  manufactories,  machine 
works,  breweries  and  distilleries,  ship-building 
and  a  cattle  market.  The  trade  of  the  port  is 
enormous.  The  imports  are  corn,  meat,  cheese, 
fruit,  coffee,  sugar,  cattle,  wool,  hides  and 
wood.  The  exports  are  cotton  manufactures, 
leather,  hats,  hardware,  books  and  clothes. 
There  are  fine  parks  in  the  town  and  South¬ 
ampton  Common,  nearby,  is  a  large  tract  which 
contains  the  race-track.  Southampton  was 


founded  by  the  Saxons  and  preserves  much  of 
its  antique  character.  Pop.  about  120,000. _ 

SOUTHAMPTON,  N.  Y,  village  in  Suf¬ 
folk  County,  on  the  south  shore  of  Long  Island 
and  on  the  Atlantic  Ocean,  85  miles  northeast 
of  New  York  and  on  the  Long  Island  Railroad. 
Its  principal  occupation  is  that  of  a  summer  re¬ 
sort.  It  has  excellent  fishing  and  bathing  and 
many  beautiful  homes.  .  There  is  a  high  school 
and  the  Rogers  Memorial  Library.  Pop.  2,635. 

SOUTHAMPTON  INSURRECTION. 

See  Turner,  Nat. 

SOUTHARD,  sufh'ard,  Samuel  Lewis, 

American  statesman :  b.  Baskingridge,  N.  J..  9 
June  1787;  d.  Fredericksburg,  Va.,  26  June 
1842.  He  was  graduated  from  the  College  of 
New  Jersey  in  1804  and  was  afterward  ad¬ 
mitted  to  the  bar  of  Virginia.  In  1815  he  was 
appointed  associate  justice  of  the  Supreme 
Court  of  New  Jersey  in  which  capacity  he 
served  until  1821,  when  he  was  elected  to  the 
United  States  Senate.  In  1823  he  was  made 
Secretary  of  the  Navy  and  in  1829  held  the 
same  office  in  the  cabinet  of  John  Quincy 
Adams.  He  was  appointed  attorney-general  of 
New  Jersey  in  1829  and  was  elected  attorney- 
general  of  New  Jersey  and  governor  of  that 
State  in  1832.  He  was  a  member  of  the  United 
States  Senate,  1833-42.  His  publications  include 
(Reports  of  the  Supreme  Court  of  New  Jersey, 
1816-20*  (1820)  ;  ^Centennial  Address)  (1832) 
and  ( Discourse  on  William  Wirt*  (1834). 

SOUTHBRIDGE,  Mass.,  town  in  Worces¬ 
ter  County,  on  the  Quinnebaugh  River  and  on  the 
East  Thompson  branch  of  the  New  York,  New 
Haven  and  Hartford  Railroad ;  about  71  miles 
southwest  of  Boston  and  21  miles  south  by  west 
of  the  city  of  Worcester.  It  was  settled  about 
1730  by  people  from  Medfield  and  included 
Sturbridge,  Charlton  and  Dudly  until  1801.  It 
was  incorporated  as  a  poll-parish  28  Feb.  1801, 
as  a  town  in  1816.  The  chief  manufacturing 
establishments  are  optical  works,  shuttle  works, 
woolen  and  cotton  mills,  knife  works  and  print¬ 
ing  works.  The  town  is  an  industrial  and  com¬ 
mercial  centre  of  great  importance.  The  prin¬ 
cipal  public  buildings  are  the  town-hall,  public 
library,  the  Y.  M.  C.  A.  building,  the  churches 
and  schools.  There  are  seven  churches,  a  high 
school,  public  and  parish  schools  and  a  fine  pub¬ 
lic  library.  The  government  is  administered  by 
annual  town  meetings.  The  French  Canadian 
element  predominates.  Pop.  14,200. 

SOUTHCOTT,  Joanna,  English  fanatic: 
b.  Gittisham,  Devonshire,  April  1750;  d.  London, 
27  Dec.  1814.  For  many  years  she  was  in  do¬ 
mestic  service,  attending  the  Established  Church, 
but  also  going  to  Wesleyan  meetings.  In  1791 
she  joined  the  Methodists,  but  in  1792  left  them 
and  began  to  write  prophecies  in  a  combination 
of  doggerel  verse  and  incoherent  prose.  Con¬ 
verts  followed  the  publication  of  her  tract,  (The 
Strange  Effects  of  Faith)  (1801)  ;  the  elect 
were  to  number  144,000  and  their  certificates 
for  the  millennium  were  drawn  up.  Joanna 
professed  to  interpret  dreams  and  many  ab¬ 
surdities  and  delusions  attended  her  proceed¬ 
ings  until  her  death  by  a  brain  disease.  Her 
followers  split  into  two  minor  sects,  led  re¬ 
spectively  by  John  Ward  and  John  Wroe. 
Consult  Aikin  (Pugh),  (Memoirs  of  Religious 
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Impostors*  (1821);  Mathias,  (The  Case  of 
Joanna  Southcott.* 

SOUTHCOTTIANS.  See  Southcott, 
Joanna;  Religious  Sects. 

SOUTHDOWN,  a  breed  of  sheep  (q.v.). 

SOUTHEND,  or  SOUTHEND-ON-SEA, 

England,  in  Essex  County,  on  the  Thames,  42 
miles  east  of  London.  The  public  buildings  are 
the  theatre,  church  and  hall,  technical  schools 
and  an  isolation  hospital.  The  marine  park 
contains  26  acres,  a  revolving  tower,  pavilions,, 
promenade  piers  and  pleasure  grounds.  West- 
end  is  an  attractive  suburb,  with  many  pretty 
villas.  Southend  is  the  chief  station  of  the 
coast  survey  and  is  above  all  a  much-fre¬ 
quented  watering-place  —  the  one  nearest  Lon¬ 
don.  Its  popularity  began  with  a  visit  by  Queen 
Caroline  in  1804.  The  bathing  is  excellent.  It 
has  a  fine  pier  and  esplanade  and  a  lighthouse. 
German  warships  bombarded  Southend  in  1915. 
Pop.  about  60,000. 

SOUTHERLAND,  William  Henry  Hud¬ 
son,  American  naval  officer:  b.  New  York,  10 
July  1852.  He  was  graduated  at  the  United 
States  Naval  Academy  in  1872.  As  a  boy  he 
served  as  a  naval  apprentice.  He  was  com¬ 
mander  of  the  Eagle  in  the  Spanish-American 
War  in  1898,  serving  on  the  Cuban  coast.  He 
was  promoted  through  the  various  grades  to  the 
rank  of  rear-admiral  4  May  1910.  He  com¬ 
manded  the  second  division  of  the  Pacific 
fleet  in  1911-12;  was  commander-in-chief  of 
the  Pacific  fleet  in  1912-13;  commanded  an 
expeditionary  landing  force  in  Nicaragua  in 
August-October  1912  and  in  1913-14  he  was  a 
member  of  the  General  Board.  He  was  retired 
upon  reaching  the  age  limit  in  1914. 

SOUTHERN  BAPTIST  THEOLOG¬ 
ICAL  SEMINARY,  located  at  Louisville,  Ky. 
It  was  established  by  the  Southern  Baptists  to 
provide  an  institution  expressly  for  theological 
training  and  was  opened  in  1859  at  Greenville, 
S.  C.  During  the  Civil  War  it  was  closed  and 
reopened  in  1865  under  serious  financial  diffi¬ 
culties.  In  1877  it  was  removed  to  Louisville, 
but  the  financial  resources  were  precarious  until 
1880  when  a  large  donation  was  received  and 
the  success  of  the  institution  assured.  The 
course  of  instruction  is  divided  into  the  follow¬ 
ing  10  schools:  (1)  Biblical  introduction;  (2) 
Old  Testament  interpretation;  (3)  New  Testa¬ 
ment  interpretation ;  (4)  systematic  theology ; 
(5)  comparative  religion  and  missions  ;•  (6) 
homiletics  and  elocution;  (7)  church  history; 
(8)  ethics  and  sociology ;  (9)  pastoral  theology ; 
(10)  Sunday  school  pedagogy.  Of  these 
schools,  four  have  two  departments;  the  school 
of  Old  Testament  interpretation  includes  an 
English  and  a  Hebrew  department,  the  school 
of  New  Testament  interpretation  an  English 
and  a  Greek  department,  the  school  of  sys¬ 
tematic  theology  a  general  course  and  a  depart¬ 
ment  of  Biblical  theology,  the  school  of  church 
history,  junior  and  senior  departments,  the  He¬ 
brew,  Greek,  Biblical  theology  and  senior  church 
history  courses  are  intended  for  students  who 
have  had  a  higher  education,  some  preparation 
in  Greek  being  necessary  for  the  Greek  course. 
There  are  also  special  courses  for  advanced 
work  in  each  department.  The  degrees  con¬ 
ferred:  Th.G.  (graduate  in  theology),  Th.B. 
(bachelor  in  theology),  Th.M.  (master  in  the¬ 


ology)  and  Th.D.  (doctor  in  theology),  the  last 
for  post-graduate  work  after  the  acquirement 
of  the  degree  of  Th.M.  The  buildings  include 
New  York  Hall  (a  dormitory),  Norton  Hall, 
the  Memorial  Library  Building  and  the  gym¬ 
nasium.  The  library  in  1916  contained  25,000 
volumes,  the  students  numbered  341  and  the 
faculty  11. 

SOUTHERN  BAPTISTS,  the  southern 
branch  of  the  Baptist  Church  in  the  United 
States,  which  separated  from  the  main  body  in 
May  1845  because  of  the  difficulty  of  har¬ 
monizing  the  different  sections  on  the  slavery 
question.  It  is  governed  by  the  Southern  Bap¬ 
tist  Convention  and  has  both  Home  and  For¬ 
eign  Mission  boards,  and  Sunday  school 
Boards,  as  well  as  many  young  people’s  socie¬ 
ties.  The  Foreign  Missions  Board  expends 
about  $300,000  annually,  and  has  about  12,000 
native  members  in  Italy,  Argentina,  Brazil, 
Mexico,  Africa,  China  and  Japan.  The  Home 
Missions  Board  includes  within,  its  field  Cuba 
and  the  insular  possessions  of  the  United 
States.  It  expends  about  $200,000  annually. 
On  1  Jan.  1917  there  were  23,692  church  organ¬ 
izations;  2,711,591  members;  and  15,946  min¬ 
isters.  The  Sunday  schools  numbered  18,438, 
with  159,733  teachers  and  1,656,324  pupils. 

SOUTHERN  BOUNDARY.  See  Bound¬ 
aries  of  the  United  States. 

SOUTHERN  CALIFORNIA,  University 
of,  a  co-educational  institution  for  higher  learn¬ 
ing  opened  at  Los  Angeles  in  1880.  It  has  col¬ 
leges  of  liberal  arts,  law,  medicine,  dentistry, 
theology,  pharmacy,  oratory,  music  and  fine  arts ; 
and  there  is  also  a  preparatory  school  and  a 
Marine  Biological  Laboratory  at  Venice,  on  the 
Pacific  Ocean,  16  miles  distant.  Its  trustees 
are  elected  by  the  Southern  California  Con¬ 
ference  of  the  Methodist  Episcopal  Church, 
but  no  religious  qualifications  are  required  of 
either  students  or  faculty.  The  university  is 
situated  about  three  and  one-half  miles  from 
the  heart  of  Los  Angeles.  Its  grounds  and 
buildings  are  valued  at  $2,695,064,  and  its  library 
has  26,000  volumes.  It  had  in  1923  6,200  stu¬ 
dents  enrolled,  and  408  instructors  or  members 
of  the  faculty. 

SOUTHERN  COLLEGE,  Birmingham, 

the  chief  educational  institution  of  the  Metho¬ 
dist  Episcopal  Church  in  the  State  of  Alabama 
resulting  from  the  union,  in  1918,  of  the  South¬ 
ern  University,  situated  at  Greensboro,  Ala., 
and  Birmingham.  College,  situated  at  Birming¬ 
ham,  Ala.  Birmingham  being  the  greater  cen¬ 
tre  of  population  and  possessing  better  trans¬ 
portation  facilities,  the  whole  college  interests, 
except  the  high  school  at  Greensboro,  were 
centred  in  the  former  place.  The  Southern 
University  was  opened  in  1859;  but  it  had  a 
difficult  time  during  the  Civil  War  and  the  re¬ 
construction  period.  The  State  of  Alabama 
was  divided  into  two  conferences  of  the 
Methodist  Church  in  1883;  but  both  sections 
still  continued  to  support  the  university.  How¬ 
ever,  in  1896,  the  North  Alabama  Confer¬ 
ence  decided  to  establish  a  college  for  men. 
The  new  institution  was  opened  in  Birming¬ 
ham  in  1897,  upon  which  the  northern  con¬ 
ference  .  surrendered  its  interest  in  Southern 
University.  On  the  union  of  Birmingham  Col¬ 
lege  and  Southern  University  in  1918,  the  name 
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of  Birmingham  Southern  College  was  adopted 
for  the  new  institution.  The  college  possesses 
a  fine  large  administration  building  of  brick 
containing  a  chapel,  society  halls,  offices  and 
recitation-moms ;  three  buildings  for  dor¬ 
mitories  ;  a  gymnasium ;  a  residence  for  the 
president  of  the  college,  and  a  large  modern 
science  hall  which  houses  the  library,  labora¬ 
tories,  storage  vault  and  possesses  numerous 
classrooms.  The  scheme  of  the  Birmingham 
Southern  College,  as  formed  in  1918,  contem¬ 
plates  ultimately  erecting  in  all  23  buildings 
arranged  according  to  a  landscape  scheme 
around  a  large  campus  on  the  highest  eleva¬ 
tion  of  the  college  grounds  which  consist  of 
63  acres,  40  of  which  are  included  in  the  cam¬ 
pus.  In  addition  to  this  Birmingham  property 
the  college  also  owns  all  the  buildings  and 
grounds  of  the  defunct  Southern  University 
at  Greensborough,  together  with  the  endow¬ 
ments  belonging  to  the  latter  institution. 
Birmingham  Southern  College  is  administered 
by  a  board  of  trustees  consisting  of  24  mem¬ 
bers  ;  and  it  has  an  annual  endowment  of  $20,- 
000  from  the  two  church  conferences  of  the 
State;  a  productive  endowment  of  $75,000  and 
a  second  endowment  of  $125,000.  The  college 
courses  lead  to  two  degrees,  bachelor  of  arts 
and  bachelor  of  science,  and  the  M.A.  degree 
is  also  conferred. 


SOUTHERN  CROSS,  in  astronomy,  a 
constellation  of  the  southern  hemisphere,  com¬ 
posed  of  four  stars,  one  of  which  is  of  the 
first  and  two  of  the  second  magnitude.  They 
form  a  figure  not  unlike  a  cross,  especially 
when  seen  above  the  pole,  and  are  the  best- 
known  of  the  southern  constellations. 


SOUTHERN  MINNESOTA,  University 

of,  a  co-educationl  institution  giving  normal 
and  business  courses,  established  at  Austin  by 
William  W.  Meiners  in  1897.  Its  president  in 
1918  was  W.  W.  Meiners,  Ph.D.,  LL.D. 

SOUTHERN  PACIFIC  COMPANY. 
History. —  The  late  Collis  P.  Huntington  and 
his  associates,  who  had  built  the  Central  Pa¬ 
cific  Railroad,  the  Pacific  end  of  the  first  trans¬ 
continental  line,  and  the  Southern  Pacific  Rail¬ 
road  lines  in  California,  Arizona  and  New 
Mexico,  and  who  had  secured  control  of  cer¬ 
tain  railways  in  Texas  and  Louisiana,  extend¬ 
ing  from  El  Paso,  Tex.,  to  New  Orleans,  La., 
conceived  the  idea  of  forming  the  Southern 
Pacific  Company  in  order  to  ensure  perpetuity 
and  harmony  in  the  operation  of  the  respec¬ 
tive  properties  as  parts  of  one  through  line. 
The  Southern  Pacific  Company  was  created  by 
a  special  act  of  the  legislature  of  the  State  of 
Kentucky,  approved  17  March  1884.  Its  charter, 
which  was  very  broad,  authorized  it,  among 
other  things,  to  acquire,  by  purchase  or  other¬ 
wise,  stocks,  bonds  or  securities  of  any  com¬ 
pany,  corporation  or  association,  to  construct, 
acquire,  own,  lease,  maintain  or  operate  rail¬ 
ways,  steamship  lines,  telegraph  or  any  public 
or  private  improvements ;  and  to  buy,  hold, 
sell  and  deal  in  all  kinds  of  public  and  private 
stocks,  bonds  and  securities.  This  was  the  first 
security-holding  company  organized  to  carry 
on  extensive  work.  The  organization  of  the 
company  took  place  in  August  1884,  and  active 
operations  began  on  1  March  1885  when  the 
lease  known  as  the  ((Omnibus  Lease,®  went  into 
effect.  Under  this  lease,  which  included  the 


•lines  forming  nearly  all  of  the  ((Sunset  Route® 
from  San  Francisco  to  New  Orleans  by  rail 
and  thence  to  New  York  by  steamer,  together 
with  their  lateral  lines  and  branches,  the  South¬ 
ern  Pacific  Company  operated  all  the  proper¬ 
ties  as  one  line,  received  all  revenues  and  paid 
all  expenses,  including  rents,  taxes  and  in¬ 
terest,  and  divided  the  remaining  profits,  if 
any,  between  the  parties  to  the  lease  on  cer¬ 
tain  agreed  percentages.  This  lease  was  termi¬ 
nated  as  to  the  lines  in  the  State  of  Texas, 
in  accordance  with  a  statute  of  that  State  on 
1  July  1889,  and  was  terminated  as  to  the  re¬ 
maining  lines  on  31  Dec.  1901.  Since  the  termi¬ 
nation  of  the  Omnibus  Lease  the  lines  in  Texas 
and  Louisiana  have  been  operated  by  their  own 
organizations,  but  the  Southern  Pacific  Com¬ 
pany  has  continued  to  operate  the  Pacific  sys¬ 
tem  lines  (which  include  Central  Pacific  Rail¬ 
way,  Oregon  and  California  Railroad,  Southern 
Pacific  Railroad,  Southern  Pacific  Coast  Rail¬ 
way)  under  long-term  leases.  All  of  such  lines, 
however,  together  with  the  ocean-steamship 
lines  plying  between  New  York,  New  Orleans, 
Galveston  and  Havana,  have  been  dealt  with  as 
parts  of  the  Southern  Pacific  ^transportation 
system.® 

Following  its  incorporation  the  Southern  Pa¬ 
cific  Company  proceeded  to  acquire  the  capital 
stocks  of  the  companies  owning  the  lines  which 
formed  its  transportation  system  and  on  31  Dec. 
1917  owned  all  but  $81,700  of  the  $349,082,400 
of  outstanding  capital  stocks  of  the  companies 
mentioned  in  this  article  under  Mileage  and 
Service. 

Mileage  and  Service. —  The  Southern  Pa¬ 
cific  system  operates  in  the  States  of  Louisiana, 
Texas,  New  Mexico,  Arizona,  California,  Ore¬ 
gon,  Nevada  and  Utah.  Its  transportation  sys¬ 
tem,  which  extends  from  New  York  City,  via 
New  Orleans,  La.,  and  Galveston,  Tex.,  to  San 
Francisco,  Cal.,  and  Portland,  Ore.,  with  a 
line  extending  from  San  Francisco,  Cal.,  to 
Ogden,  Utah,  was  made  up,  as  of  31  Dec.  1917, 
as  follows : 


Miles  of 
railway 

Miles  of 
water 
lines 

Lines  operated  by  Southern  Pacific  Com¬ 
pany  under  long  term  leases: 

Central  Pacific  Railway . 

2,267 

1,214 

3,530 

107 

401 

208 

73 

468 

1,361 

191 

41 

948 

378 

21 

125 

Oregon  and  California  Railroad . 

Southern  Pacific  Railroad . 

Southern  Pacific  Coast  Railway . 

Lines  operated  by  owning  companies: 
Morgan’s  Louisiana  and  Texas  Railroad 
and  Steamship  Company  . . . 

Louisiana  Western  Railroad . ,  . 

Lake  Charles  and  Northern  Railroad  . 
Texas  and  New  Orleans  Railroad . 

Galveston,  Harrisburg  and  San  Antonio 
Railway . 

Houston,  East  and  West  Texas  Railway. 
Houston  and  Shreveport  Railroad .... 
Houston  and  Texas  Central  Railroad.  . 
Arizona  Eastern  Railroad . 

. 

Iberia  and  Vermilion  Railroad . 

Southern  Pacific  Company’s  Steamship 
Lines . 

4,400 

Southern  Pacific  Terminal  Company 
(Dock  and  wharf  facilities  at  Gal¬ 
veston,  Tex.) . 

Less  operated  jointly  by  two  or  more 
companies . . 

11,208 

43 

4,525 

Total . 

11,165 

4,525 
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The  service  of  the  company  includes  routes 
as  follows:  (1)  Sunset  Route  —  between  San 
Francisco  and  Los  Angeles,  Cal.,  El  Paso,  San 
Antonio  and  Houston,  Tex.,  and  New  Orleans, 
La.;  (2)  Atlantic  and  Gulf  Steamship  Lines  — 
between  New  Orleans  and  New  York,  Gal¬ 
veston  and  New  York  and  New  Orleans  and 
Havana,  Cuba;  (3)  San  Joaquin  Valley  Line  — 
between  San  Francisco  and  Los  Angeles,  Cal.; 
(4)  Coast  Line  —  between  San  Francisco  and 
Los  Angeles,  Cal.;  (5)  Ogden  Route  —  between 
San  Francisco  and  Ogden,  Utah;  (6)  Shasta 
Route  —  between  San  Francisco,  Sacramento 
and  Portland,  Ore. 

Operating  and  Other  Income. —  The  fol¬ 
lowing  tabulation,  showing  the  number  of 
shareholders,  the  miles  of  road  operated  and 
the  results  of  operation  in  1917,  the  last  year 
of  operation  before  the  property  was  taken 
over  by  the  government  under  the  Federal  Con¬ 
trol  Act  of  21  March  1918,  compared  with 
1886,  the  first  complete  calendar  year  of  op¬ 
eration,  gives  an  idea  of  the  company’s  growth : 


Assets  and  Liabilities. —  The  balance  sheets 
of  the  Southern  Pacific  Company  and  its  pro¬ 
prietary  companies,  translated  into  ordinary 
conversational  language,  show  the  magnitude 
of  the  company’s  property  interests  and  financial 
strength:  On  31  Dec.  1917  the  combined  ob¬ 
ligations  (debts)  of  every  description,  of  the 
company  and  its  proprietary  companies,  con¬ 
sisting  o.f  amounts  owed  to  security  holders, 
employees,  tradesmen,  connecting  lines,  tax 
collectors  and  others  (not  including  $51,874,- 
598.08  of  accrued  depreciation  on  road,  equip¬ 
ment  and  miscellaneous  physical  property) 
amounted  to  $1,382,264,737.57.  The  companies 
held  to  meet  such  obligations  assets  (property) 
amounting  to  $1,685,075,159.29  as  follows:  (1) 
Book  value  of  the  investment  to  transporta¬ 
tion  property  carried  on  the  books  of  the  com¬ 
panies  forming  the  Southern  Pacific  steam 
transportation  system,  consisting  of  11,165  miles 
of  first-main  track,  561  miles  of  additional 
main  track.  4,150  miles  of  yard  track  and  sid¬ 
ings,  25  ocean  steamships,  5  river  steamships, 


Year  ended 
31  Dec.  1917 


Year  ended  Per  cent  of 
31  Dec.  1886  increase 


Number  of  shareholders  of  Southern  Pacific  Company . 

Average  miles  of  road  operated . 

Freight  revenue . . 

Tons  carried  one  mile . 

Freight-train  miles . 

Passenger  revenue . . . . . 

Passengers  carried  one  mile . . 

Passenger-train  miles . . . 

Total  operating  revenues . 

Net  revenue  from  miscellaneous  operations,  hire  of  equipment  and 

rentals . . 

Interest  and  dividends  received  and  other  income . 

Gross  income . 

Operating  expenses  and  uncollectible  revenues . 

Railway  tax  accruals. . . 

Interest  and  other  deductions . . 

Total  deductions . * . 

Net  income . . . 

Per  cent  of  net  income  on  outstanding  capital  stock  of  Southern 
Pacific  Company . 


37,088 

11,137 


91 

4,846 


130 


$132,608,207 

14,803,735,481 

24,550,167 

$45,380,193 

2,024,390,972 

31,085,797 


$18,668,421 

1,439,113,580 

9,616,218 

$8,464,727 

398,031,884 

5,953,054 


610 

929 

155 

436 

409 

422 


$193,971,490 


$31,797,882 


510 


8,080,390 

7,248,979 


284,797  2,737 

544,535  1,231 


$209,300,859 


$32,627,214 


541 


$120,672,060 

13,792,176 

25,707,206 


$18,514,656 

888,623 

9,112,941 


552 

1,452 

182 


$160,171,442 


$28,516,220 


460 


$49,129,417 


$4,110,994 


1,095 


17.65 


3.27 


439.76 


In  1917  after  appropriating  $978,097  for 
sinking  funds  and  $16,369,854  for  dividends 
there  remained  a  balance  of  $31,781,466  'which 
went  to  swell  the  surplus  of  the  company. 

Capital  Stock  and  Funded  Debt. — At  31 
Dec.  1917  the  capital  stock  and  funded  debt 
were  as  follows: 

* 

Capital  Stock: 

Southern  Pacific  Company  $272,823,405 
Proprietary  Companies .  .  .  349 , 082 , 400 

-  $621,905,805' 

Funded  Debt: 

Southern  Pacific  Company  $206 , 657 , 610 
Proprietary  Companies.  .  .  456,471,651 

-  $663,129,261 


Of  the  proprietary  companies’  issues  the  South¬ 
ern  Pacific  Company  owns  direct  or  through 
subsidiaries  $349,000,700  of  capital  stocks  and 
$97,689,590  of  funded  debt.  In  addition  to  these 
holdings  $11,471,000  of  proprietary  companies’ 
bonds  are  held  in  sinking  funds. 


18  ferry-boats  and  car  transfers,  10  tugs,  63 
barges  and  19  other  vessels,  the  whole  form¬ 
ing  a  transcontinental  system  extending  from 
New  York  City,  via  New  Orleans  and  Gal¬ 
veston  to  San  Francisco,  Cal.,  and  Portland, 
Ore.,  with  a  line  extending  from  Ogden,  Utah,  to 
San  Francisco,  Cal.,  $983,482,275.20;  (2)  cash  and 
interest-bearing  securities  in  sinking  funds  for 
the  redemption  of  outstanding  funded  debt, 
$13,71 1,547.27 ;  (3)  investments  in  miscellaneous 
physical  property  consisting  principally  of  (a) 
the  California  Fuel-Oil  Department  of  South¬ 
ern  Pacific  Company  with  an  annual  produc¬ 
tion  of  about  9,500,000  barrels  of  oil  and  an¬ 
nual  gross  earnings  of  approximately  $17,000,- 
000,  and  (b)  terminal  and  other  real  estate  ac¬ 
quired  in  anticipation  of  future  use,  $30,778,- 
341.24;  (4)  investments  in  affiliated  companies, 
$523,560,538.04;  (5)  other  investments,  princi¬ 
pally  securities  in  outside  companies,  $24,730,- 
955.60;  (6)  current,  deferred  and  unadjusted 
assets  consisting  of : 
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Cash .  $31,733,162  61 

Cash  assets .  27,319,549  20 

Material  and  supplies .  .  24,406,115  91 

Deferred  assets  and  un¬ 
adjusted  items .  25,352,674  22 

-  $108,811,501  94 

Grand  total  of  assets . $1,685,075,159  29 


which  exceeds  all  debts  and  obligations,  in¬ 
cluding  the  outstanding  capital  stock,  by  an 
amount  of  $302,810,421.72,  of  which  $51,874,- 
598.08  represents  reserves  for  accrued  deprecia¬ 
tion  and  $250,935,823.64  represents  an  invested 
surplus  which  is  equivalent  to  nearly  92  per 
cent  of  the  outstanding  capital  stock.  In  ad¬ 
dition  the  companies  own  10,978,818  acres  of 
unsold  subsidy  lands,  allocated  thus:  (a) 
Central  Pacific  Railway  Company,  7,076,215 
acres;  (b)  Houston  and  Texas  Central  Rail¬ 
road  Company,  18,688  acres;  (c)  Southern  Pa¬ 
cific  Land  Company,  3,883,915  acres;  total, 
10,978,818  acres;  and  have  a  claim  against  the 
United  States  for  the  value  of  2,353,446  acres 
of  unsold  lands  of  the  Oregon  and  California 
Railroad  land  grant  taken  over  by  the  govern¬ 
ment  under  Act  of  Congress  passed  9  June 
1916. 

Union  Pacific  and  Southern  Pacific  Un¬ 
merger. —  Following  the  death  of  the  late  C.  P. 
Huntington  the  Union  Pacific  Railroad  Com¬ 
pany  acquired  a  large  block  of  Southern  Pa¬ 
cific  Company  stock  and  this  was  augmented 
by  later  purchases  until  on  30  June  1912  the 
Union  Pacific  owned  $126,650,000  out  of  a 
total  of  $272,672,406  of  Southern  Pacific  Com¬ 
pany  stock.  Suit  was  brought  by  the  United 
States  on  the  ground  that  the  ownership  of 
such  stock  by  the  Union  Pacific  Railroad  Com¬ 
pany  was  in  violation  of  the  Sherman  Law  and 
on  2  Dec.  1912  the  United  States  Supreme  Court 
held  that  the  ownership  of  such  stock  by  the 
Union  Pacific  Railroad  Company  was  unlawful 
and  ordered  the  sale  of  such  stock. 

General. —  The  Southern  Pacific  Company 
was  one  of  the  pioneers  in  the  use  of  all-steel 
equipment,  the  first  all-steel  passenger  car  used 
on  its  lines  having  been  placed  in  service  in 
July  1906.  Since  that  time  it  has  constantly 
been  adding  to  its  steel  equipment  and  for 
several  years  has  followed  the  practice  of  pur¬ 
chasing  only  all-steel  cars  for  passenger  service 
and  either  all-steel  or  steel  underframe  cars 
for  freight  service.  Of  the  2,405  passenger- 
train  cars  in  service  at  31  Dec.  1917,  1,096,  or 
46  per  cent,  were  all  steel,  and  of  the  51,187 
freight-train  cars  in  service  at  the  same  date 
37,515,  or  76  per  cent,  were  either  all  steel  or 
sieel  underframe. 

To  secure  and  maintain  the  highest  stand¬ 
ard  of  efficiency  and  safety  of  operation  the 
Southern  Pacific  Company  has  for  many  years 
expended  large  sums  in  the  substitution  of 
steel  cars  for  wooden  cars ;  in  the  application 
of  air-brakes,  automatic  couplers  and  other 
safety  devices ;  in  the  elimination  or  adequate 
protection  of  grade  crossings;  and  in  the  in¬ 
stallation  of  automatic  electric-block  signals. 
As  a  result  of  such  expenditures  for  safety 
devices,  and  of  the  unremitting  efforts  of  the 
company’s  officers  to  maintain  safe-working 
methods,  the  company  transported  422,000,000 
passengers  in  the  10  years  ending  31  Dec.  1917 
with  but  one  fatality  in  a  train  accident. 


SOUTHERN  RAILWAY  COMPANY. 

The  Southern  Railway  Company  was  chartered 
under  the  laws  of  Virginia,  1894,  as  successor 
to  the  Richmond  and  West  Point  Terminal 
Railway  and  Warehouse  Company.  It  operates 
main  lines  in  Virginia,  North  Carolina,  South 
Carolina,  Georgia,  Tennessee,  Alabama,  Missis¬ 
sippi,  Kentucky,  Indiana  and  Illinois.  There 
are  also  branches  and  spurs  in  these  States, 
also  in  the  District  of  Columbia.  The  lines 
owned  extend  4,341.60”  miles ;  those  controlled 
through  the  ownership  of  securities,  1,456.68 
miles,  and  the  leased  lines,  786.03  miles.  The 
road  covers,  with  its  leased  lines  and  trackage 
rights,  practically  all  points  of  importance  in 
the  South  Atlantic  and  Gulf  States. 

The  Southern  Railway,  by  its  ownership  of 
securities,  controls  the  following  leased  lines : 
Southern  Railway,  Carolinq  division,  755  miles; 
Mobile  and  Birmingham  Railroad,  150;  Rich¬ 
mond  and  Mecklenburg  Railway,  31;  Georgia 
Midland  Railroad,  98;  Virginia  and  Southwest¬ 
ern  Railway,  189;  North  Carolina  Midland  Rail¬ 
road,  54;  Elberton  Southern  Railway,  51.  The 
lines  controlled  but  not  leased  are :  the  State 
University  Railway,  10  miles ;  Knoxville  and 
Ohio  Railroad,  69;  Sievern  and  Knoxville  Rail¬ 
road,  17 ;  Ensley  Southern,  33 ;  Cumberland 
Railway,  11;  Tennessee  and  Carolina  Southern 
Railway,  30;  Roswell  Railroad,  13.  Other 
lines  leased  and  trackage  rights  bring  the 
aggregate  length  of  line  controlled  by  the 
Southern  Railway  Company,  as  above,  to  7,102 
miles. 

Other  Lines  Acquired.—  The  Southern 
Railway  Company  also  controls  the  Mobile  and 
Ohio  Railroad ;  Alabama  Great  Southern  Rail¬ 
road,  357  miles;  Cincinnati,  New  Orleans  and 
Texas  Pacific  Railroad,  336;  Georgia  Southern 
and  Florida  Railway,  391 ;  Northern  Alabama 
Railroad,  119.  During  the  fiscal  year  ended 

30  June  1917  the  company  acquired  prac¬ 
tically  all  the  capital  stock  of  the  New  Orleans 
and  Northeastern  Railroad,  extending  from 
New  Orleans  to  Meridian,  Miss.,  195  miles. 

The  Alabama  Great  Southern  Railroad  is 
controlled  by  the  Southern  Railway  Company 
through  ownership  of  the  majority  of  each 
class  of  its  capital  stock.  The  Southern  Rail¬ 
way  Company  controls  the  Mobile  and 
Ohio  Railroad  through  ownership  of  more 
than  73  per  cent  of  its  capital  stock  and 
about  87  per  cent  of  its  general  mortgage  bonds. 
The  Georgia  Southern  and  Florida  Railway 
Company  is  controlled  through  ownership  of 
more  than  58  per  cent  of  its  capital  stock  and 
the  entire  issue  of  its  first  consolidated  mort¬ 
gage  bonds.  The  above  companies  are  operated 
independently.  Other  lines  in  the  same  class 
are:  Northern  Alabama  Railway;  Atlantic  and 
Yadkin  Railway;  Blue  Ridge,  Danville  and 
Western  Railroad;  Tallulah  Falls  Railway; 
Lawrenceville  Branch  Railroad;  Hartwell  Rail¬ 
way;  High  Point,  Randleman,  Asheboro  and 
Southern  Railroad;  Saint  Johns  River  Termi¬ 
nal,  and  Yadkin  Railroad. 

The  operating  revenues  in  the  year  ended 

31  Dec.  1917  amounted  to  $90,716,569,  earned 
by  the  transportation  of  19,886,602  passengers 
and  37,063,095  tons  of  freight.  The  passenger 
travel  averaged  55.99  miles  at  2.183  cents  per 
mile — ’aggregating  in  the  year  1,113,473,875 
passenger-miles  and  $24,303,183.  The  freight 
traffic  averaged  175.81  miles  per  ton,  at  a  charge 
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of  0.897  cents  per  ton-mile  —  aggregating  in 
the  year,  6,516,208,527  ton-miles  and  $58,450,- 
029.  The  total  operating  expenses  for  the  year 
amounted  to  $60,113,508  and  the  total  operating 
income  was  $26,429,962,  of  which  $14,037,415 
was  net  income.  The  appropriation  for  divi¬ 
dends  was  $1,500,000  and  for  physical  better¬ 
ments,  $120,210.  The  surplus  for  the  year  was 
$12,417,205. 

The  equipment  of  the  road  on  31  Dec.  1917 
comprised  1,750  locomotives,  626  passenger 
coaches,  345  baggage,  mail  and  express  cars 
and  49,495  freight  cars,  of  which  18,480  were 
coal  cars. 

The  entire  investment  in  the  road  and  its 
equipment  was  $416,468,542.  Other  investments 
of  the  company  amounted  to  $75,752,539.  The 
total  stock  outstanding  was  $180,000,000  and 
the  long-term  debt  was  $253,275,500.  The  credit 
balance  of  the  profit  and  loss  account  on  the 
date  quoted  was  $43,288,162. 

Descriptive. —  The  Southern  Railway  with 
its  main  artery  extends  from  Washington,  D.  C., 
to  Atlanta,  Ga.,  where  branches  extend  south¬ 
ward  to  Mobile,  Ala. ;  eastward  to  Brunswick, 
Savannah  and  Charleston ;  westward  to  Chatta¬ 
nooga,  Birmingham  and  Memphis ;  another 
westward  branch  also  reaching  Louisville  and 
Saint  Louis ;  while  other  ramifications  extend  to 
Harrisburg,  Pa.,  Richmond,  Va.,  and  Norfolk, 
N.  C. 

SOUTHERNE,  Thomas,  English  play¬ 
wright  and  dramatist;  b.  m  County  Dublin, 
Ireland,  about  1660;  d.  26  May  1746.  He  was 
educated  at  Trinity  College,  Dublin,  and  entered 
the  Middle  Temple  at  London,  but  subsequently 
abandoned  law  to  take  up  play-writing.  His 
first  play  was  (The  Loyal  Brother,  or  The 
Persian  Prince)  (1682)  ;  this  was  followed  by 
Hsabella  or  the  Fatal  Marriage5  (1694),  which 
was  afterward  revised  by  Garrick;  (Oroonoko, 
or  The  Royal  Slave1*  (1696),  one  of  the  earliest 
English  condemnations  of  the  slave  trade;  (Sir 
Anthony  Love,  or  The  Rambling  Lady.5 

SOUTHERNWOOD,  an  ornamental  and 

ordinary  herb.  See  Artemisia. 

SOUTHEY,  south!  or  suth'i,  Caroline 
Ann  Bowles,  English  poetess,  daughter  of 
Capt.  Charles  Bowles,  a  retired  officer,  and 
second  wife  of  Robert  Southey  (q.v.),  to  whom 
she  was  married  in  1839:  b.  Lymington,  Hamp¬ 
shire,  6  Dec.  1786;  d.  there,  20  July  1854.  Owing 
to  the  death  of  her  mother  in  1816  and  the  loss 
of  her  property  she  was  compelled  to  turn  to 
literature  for  maintenance  and  in  1820  sent  the 
manuscript  of  (Allen  Fitzarthur5  to  Robert 
Southey  for  approval.  This  led  to  considerable 
correspondence  between  them  and  finally  re¬ 
sulted  in  their  marriage  in  1839.  Meanwhile 
she  had  written  (Tales  of  the  Factories>  (1823) 
in  verse;  (Solitary  Hours>  (1826)  in  verse  and 
prose:  ( Chapters  on  Churchyards1*  (1829), 
prose  tales  which  gained  her  wide  reputation; 
(Selwvn  in  Search  of  a  Daughter5  (1835)  ;  (The 
Birthday5  (1836^,  etc.  She  also  collaborated 
with  Southey  on  the  poem  ( Robin  Hood,5 
which  was  not,  however,  completed.  After 
Southey’s  death  she  lived  in  retirement.  Her 
collected  poems  were  published  in  1867.  For 
bibliography  see  Southey,  Robert. 

SOUTHEY,  Robert,  English  poet-laureate, 
historian,  miscellaneous  writer:  b.  Bristol,  Eng¬ 


land,  12  Aug.  1774;  d.  Keswick,  England,  21 
March  1843.  His  father  was  Robert  Southey,  a 
linen  draper;  his  mother  was  Margaret  Hill, 
daughter  of  Edward  Hill,  gentleman,  of  Bed- 
minster.  Southey  spent  most  of  his  boyhood 
in  the  care  of  his  mother’s  half-sister.  Miss 
Elizabeth  Tyler  of  Bath.  She  gave  him  access 
to  the  theatre  and  to  books,  and,  in  his  14th 
year,  sent  him  to  Westminster  School.  There 
he  remained  four  years;  then,  for  publishing  in 
the  school  paper  a  protest  against  excessive 
flogging,  he  was  privately  expelled.  His  moth¬ 
er’s  brother,  the  Rev.  Herbert  Hill,  sent 
Southey  to  Oxford.  He  matriculated  at  Ballio 
College,  3  Nov.  1792.  In  his  regular  studies  he 
was  but  little  interested;  but  he  read  much  and 
was  especially  influenced  by  the  stoicism  of 
Epictetus. 

Southey’s  first  important  literary  work, 
(Joan  of  Arc,5  an  epic  in  12  books,  he  composed 
during  his  summer  vacation,  1793.  He  intended 
it  as  a  tribute  to  the  principles  of  the  French 
Revolution;  but  the  execution  of  the  Girondins 
in  October  of  that  year  cooled  his  enthusiasm. 
Then  in  June  1794  he  found  a  new  outlet  for 
his  ardor  in  the  scheme  of  <(pantisocracy55  pro¬ 
posed  to  him  by  Samuel  Taylor  Coleridge.  For 
lack  of  funds  their  plan  for  a  colony  on  the 
banks  of  the  Susquehanna  ultimately  failed. 
Southey  was  glad  to  accept  an  invitation  from 
his  uncle,  the  Rev.  Herbert  Hill,  to  visit  Lisbon. 
The  intended  emigration,  however,  had  one  per¬ 
manent  effect:  Southey  had  engaged  himself  to 
Edith  Fricker;  Coleridge,  to  her  sister  Sara. 
Before  Southey  sailed  for  Lisbon  he  married 
Edith,.  14  Nov.  1795. 

This  marriage  proved  a  great  steadying  in¬ 
fluence  on  Southey’s  life.  Returning  from  the 
Peninsula  early  in  1797,  he  made  a  serious  at¬ 
tempt  to  study  law,  and,  finding  that  he  lacked 
ability  in  this,  transferred  his  efforts  to  earning 
a  livelihood  with  his  pen.  Within  three  years, 
besides  much  miscellaneous  work,  he  published 
(Minor  Poems5  (1797),  completed  (Madoc5  and 
planned  (Thalaba5  and  a  (History  of  Portugal.5 
In  1800  illness  drove  him  again  to  Portugal, 
where  he  gathered  material  for  his  ( History5 
and  completed  (Thalaba.5  Recovered  in  health, 
he  accepted  a  secretaryship  to  Isaac  Corry, 
chancellor  of  the  Irish  exchequer,  C(a  foolish 
office  and  a  good  salary55  which  he  soon  re¬ 
signed.  Back  in  England,  he  removed  in  1803 
from  Bristol  to  Keswick.  There  Coleridge  was 
established  in  ((Greta  Hall,55  and  of  this  housd 
Southey  —  to  enable  his  wife  to  be  near  her  sis¬ 
ter,  Sara  Coleridge  —  took  one-half.  In  1809 
he  became  owner  of  the  entire  house  and  har¬ 
bored  with  his  own  the  family  that  Coleridge 
had  deserted. 

Here  was  Southey’s  home  for  life.  Here 
were  born  all  but  the  first  of  his  seven  children. 
Here  he  brought  together  his  library  of  14,000i 
volumes.  Here  he  did  his  work:  kept  in  hand 
the  epics  from  which  he  hoped  for  fame;  gath¬ 
ered  materials  for  that  great  history  of  Por¬ 
tugal  destined  never  to  be  written;  ground  out 
the  translations,  histories,  biographies  and  mag¬ 
azine  articles,  the  glorified  hack-work  by  which 
he  met  the  growing  needs  of  his  own  family  and 
that  of  Coleridge.  Pantisocracy,  despite  the 
pleadings  of  Coleridge,  Southey  had  abandoned. 
But  Southey  had  found  a  more  practical  ideal¬ 
ism:  he  worked  steadily  and  cheerfully;  he  met 
his  business  engagements  punctually;  he  aided 
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younger  literary  aspirants  with  money  and  ad¬ 
vice;  and,  although  no  longer  as  in  youth  a 
revolutionist,  he  championed  in  print  more  than 
one  cause  of  progress  and  reform. 

His  work  was  not  unrecognized.  The  Quar¬ 
terly  Review ,  to  which,  between  1808  and  1839, 
he  contributed  95  articles,  paid  him  during  the 
latter  part  of  that  period  £100  for  each.  In 
1813  he  was  made  poet-laureate.  In  1820  Ox¬ 
ford  conferred  on  him  the  degree  of  D.C.L.  In 
1826,  without  his  knowledge,  he  was  elected 
member  of  Parliament  for  Downton ;  and,  when 
he  protested  that  he  lacked  the  proper  qualifi¬ 
cation,  Sir  Robert  Inglis  promptly  proposed 
that  an  estate  of  £300  a  year  be  purchased  for 
him.  Southey,  averse  to  public  life,  declined 
this  offer,  as  he  did  that  of  Sir  Robert  Peel,  in 
1835,  to  make  him  a  baronet.  Peel,  however, 
found  means  to  be  of  use  to  Southey,  for,  by  a 
general  act  for  the  recognition  of  distinguished 
services  to  literature  and  science,  he  obtained 
for  Southey  a  pension  of  £300. 

The  last  years  of  Southey’s  life  were  sad. 
On  2  Oct.  1834  he  wrote:  (<I  have  been  parted 
from  my  wife  by  something  worse  than  death. 
Forty  years  she  has  been  the  life  of  my  life ; 
and  I  have  left  her  this  day  in  a  lunatic  asy¬ 
lum.®  In  the  spring  they  brought  her  back  to 
Greta  Hall.  In  the  autumn  she  grew  weaker. 
On  16  Nov.  1835  she  ((passed  quietly  (from 
death  unto  life.1  11  Southey  himself,  still  physi¬ 
cally  strong,  was  beginning  to  show  mental 
weakness.  In  1839  he  married  Caroline  Bowles, 
the  poetess,  a  friend  of  the  Southeys  for  20 
years.  Of  his  condition  in  1840,  Wordsworth 
wrote :  <(Southey  did  not  recognize  me  till  he 
was  told.  Then  his  eyes  flashed  for  a  moment 
with  their  former  brightness,  but  he  sank  into 
the  state  in  which  I  had  found  him,  patting  with 
both  hands  his  books  affectionately  like  a 
child.®  He  died  21  March  1843. 

Southey’s  literary  work  falls  roughly  into 
two  groups :  his  poetry,  for  the  most  part  early, 
before  he  was  30;  his  prose,  for  the  most  part 
later.  The  first  group  consists  chiefly  of  long 
narrative  poems:  (Joan  of  Arc1  (1796); 
<Thalaba>  (1801);  (Madoc>  (1805);  cThe 
Curse  of  Kehama1  (1810),  and  (Roderick,  the 
Last  of  the  Goths1  (1814).  Legendary  or  myth¬ 
ological  in  subject,  these  poems  embody  in  an 
exotic  setting  —  Gothic,  Arabian,  Hindoo,  what¬ 
not  —  their  author’s  high-souled  ethical  ideals. 
For  their  setting  and  their  philosophy  these 
poems  are  worth  reading  but  they  are  lacking 
in  vital  relation  to  life.  Southey’s  stoicism 
made  expression  of  lyric  emotion  unnatural,1 
and  he  was  too  sincere  to  feign.  Of  the  poems 
that  he  wrote  as  laureate — ( Carmen  Trium- 
phale1  (1814)  ;  (The  Poet’s  Pilgrimage  to 
Waterloo1  (1816)  ;  the  ^phithalamium1  and 
the  (Elegy  for  the  Princess  Charlotte1  (1817)  ; 
(The  Vision  of  Judgment1  (1821),  and  (A 
Tale  of  Paraguay1  (1825) — the  ^legy1  and  the 
‘Tale1  are  the  best.  Southey’s  (Poetical  Works 
collected  by  himself1  were  published  at  London 
(10  vols.,  1837-38). 

His  best  work,  however,  was  done  in  prose,, 
notably  in  his  (Life  of  Nelson1  (1813),  and  his: 
<Life  of  Wesley1  (1820).  His  scholarly  his¬ 
tory  of  Brazil1  ( 1810—19)  is  unfortunate  in  its 
subject.  His  (History  of  the  Peninsular  War1 
(1823-32).  is  defective  in  its  grasp  of  military 
movement  and  has  been  superseded  by  that  of 
Sir  William  Napier.  Of  his  translations  of 


mediaeval  romances,  the  best  is  his  ( Chronicle 
of  the  Cid1  (1808).  Chief  among  his  other 
prose  works  are  ^mninia1  (1812)  ;  cThe  Doc¬ 
tor1  (1834-37)  ;  (Sir  Thomas  More,  or  Collo¬ 
quies  on  the  Progress  and  Prospects  of  So¬ 
ciety1  (1829);  (Life  of  Cowper1  (1833-37), 
and  (Lives  of  the  Admirals,  or  Naval  History 
of  England1  (1833-40).  And  yet,  among  all  his 
works,  both  prose  and  poetry,  Southey  will  per¬ 
haps  live  longest  by  his  nursery  classic  of  (The 
Three  Bears1  and  by  his  verses  (After  Blen¬ 
heim.1 

Southey  was  not  a  genius.  He  is  not  even 
to  be  classed  with  his  friends,  Wordsworth, 
Coleridge  and  Scott.  Byron  wrote  truly  when 
he  said  that  Southey 

“.  .  .  had  written  much  blank  verse  and  blanker  prose, 

And  more  of  both  than  anybody  knows.” 

But  Southey  was  at  least  a  faithful  workman 
and  a  worthy  man.  As  even  Byron  admitted, 
he  was  for  his  time  ((the  only  existing  entire 
man  of  letters.® 

Bibliography. —  The  best  brief  biography  is 
that  by  Edward  Dowden  in  the  ( English  Men  of 
Letters1  series  (1879).  Consult  also  Southey’s 
letters,  edited  in  six  volumes  by  Rev.  C.  C. 
Southey  (1849-50)  ;  in  four  volumes  by  Rev.  J. 
Wood  Warter  (1856)  ;  and  in  the  single  volume 
edited  by  John  Dennis  (1887)  ;  Saintsbury,  G. 
E.  B.,  Southey1  (in  Cambridge  History  of 
English  Literature,1  Vol.  II,  New  York  1914). 

Arthur  H.  Nason, 

Professor  of  English,  New  York  University. 

SOUTHINGTON,  suth'ing-tdn,  Conn.,  town 
in  Hartford  County,  on  the  New  York,  New 
Haven  and  Hartford  Railroad  about  25  miles 
north  of  New  Haven  and  18  miles  south  by 
west  of  Hartford.  It  is  on  a  small  stream, 
Quinnipiac  River,  which  furnishes  considerable 
waterpower.  The  chief  manufacturing  estab¬ 
lishments  are  hardware  works  including  car¬ 
riage  supplies  and  drop  forgings.  Other  es- 
tablisments  produce  cutlery,  ceiling  and  floor 
plates,  tinmen’s  supplies,  wood  screws,  shoe 
calks  and  rolling  mill.  In  1900  there  were 
in  Southington  65  manufacturing  establish¬ 
ments,  with  a  capital  investment  of  $2,783,709; 
the  number  of  employees,  1,415;  the  wages 
paid  annually,  $627,604;  the  cost  of  raw  ma¬ 
terial,  $797,102,  and  the  value  of  the  product 
$1,994,564.  The  educational  institutions  are 
the  Lewis  High  School,  the  public  elementary 
schools,  <(Lincoln  School.®  There  is  a  savings 
bank  and  one  trust  company;  the  combined 
capital  of  the  banks  is  $100,000.  Pop.  5,085. 

SOUTHPORT,  England,  in  Lancashire,  a 
fashionable  seaside  resort  on  the  northwestern 
coast,  about  18  miles  by  rail  north  of  Liver¬ 
pool.  There  is  a  fine  beach  as  far  as  the  latter 
town.  The  main  street  terminates  in  a  public 
park,  and  the  esplanade  commands  beautiful 
views  of  the  Welsh  Mountains.  Attractive 
features  are  the  Pavilion  and  Winter  Gardens, 
which  include  an  opera-house  and  concert-hall ; 
marine  drive  and  gardens ;  Cambridge  Hall ; 
Public  Library  and  Art  Gallery;  Grecian  town- 
hall;  Victoria  Baths,  finest  and  largest  in  the 
kingdom ;  Victoria  Schools  of  Art  and  Science, 
and  hospital.  There  are  numerous  churches 
and  about  200  schools ;  the  museum  stands  in 
the  fine  botanic  gardens.  Pop.  about  7,500. 
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SOUTHWARK  (South'wark,  sometimes 
suth'erk),  a  metropolitan  and  parliamentary 
borough  of  central  London,  on  the  right  bank 
of  the  Thames,  and  is,  as  its  name  implies,  the! 
south  town.  It  came  under  the  jurisdiction  of 
the  city  in  1327.  The  choir  and  lady  chapel 
of  the  Cathedral  of  Saint  Saviour  is  the  best 
example  of  early  English  architecture  in  Lon¬ 
don.  The  poets  Gower,  Fletcher  and  Massinger 
were  interred  in  this  church.  The  Roman 
Catholic  Cathedral  of  Saint  George  is  an  im¬ 
posing  structure.  The  Metropolitan  Taber¬ 
nacle  (associated  with  Charles  Spurgeon)  and 
Guy’s  Hospital  are  in  the  borough.  Bankside 
Theatre,  the  scene  of  the  first  production  of 
Shakespeare’s  plays,  is  on  the  river’s  bank.  Mar- 
shalsea  Prison  is  no  longer  in  existence.  John 
Harvard,  the  founder  of  Harvard  College,  was 
born  in  the  Saint  Saviour’s  district,  but  the 
house  has  been  demolished.  Pop.  about  191,- 
907.  Consult  Besant,  ( South  London)  (1899)  ; 
Boger,  ( Bygone  Southward  (1895)  ;  Bower, 
( Sketches  of  Southwark,  Old  and  New1* 
(1903)  ;  Manning  and  Bray,  ( History  of  Sur¬ 
rey }  (1804-05)  ;  Rendell,  (01d  Southwark  and 
Its  People)  (1878)  ;  Rendell  and  Norman,  (The 
Inns  of  Old  Southwark1*  (1888)  ;  Thompson, 

( Southwark  Cathedral:  Its  History  and  An¬ 
tiques }  (1907). 

SOUTHWELL,  Robert,  English  poet  and 
Catholic  martyr:  b.  Horsham,  Norfolk,  about 
1561;  d.  Tyburn,  21  Feb.  1595.  He  was  edu¬ 
cated  at  Douai  and  Paris  under  Jesuit  influ¬ 
ence  and  was  ordained  to  the  priesthood  in 
1584  In  1586  he  returned  to  England,  but 
owing  to  the  penal  laws  against  Catholics  and 
especially  against  priests,  was  obliged  to  live  in 
the  greatest  seclusion.  In  1589  he  became  do¬ 
mestic  chaplain  to  the  Countess  of  Arundel  and 
composed  various  pieces  of  prose  intended  to 
give  comfort  and  encouragement  to  his  co-re¬ 
ligionists  in  their  trials.  Chief  among  the 
objects  of  his  solicitude  was  the  Earl  of  Arun¬ 
del,  under  sentence  of  death  in  the  Tower.  On 
20  June  1592  Southwell  was  arrested  for  visit¬ 
ing  the  house  of  Richard  Bellamy,  a  Catholic 
under  suspicion.  He  was  many  times  tortured 
in  order  to  extort  from  him  confessions  that 
might  be  used  in  prosecuting  other  Catholics ; 
but  his  only  answer  was  that  he  was  a  Jesuit 
and  was  prepared  to  die.  In  February  1595  he 
was  tried  for  treason  under  the  statute  that 
prohibited  the  presence  in  England  of  Jesuits 
or  seminary  priests.  He  was  hanged,  drawn 
and  quartered  at  Tyburn.  Shortly  after  his 
execution  collections  of  his  poems  were  pub¬ 
lished  and  many  subsequent  editions  have  ap¬ 
peared.  A  collected  edition  was  edited  by  Wal¬ 
ter  in  1817  and  by  Turnbull  in  1856.  Of  his 
verse  the  most  notable  examples  are  ( Saint 
Peter’s  Complaint*  and  the  (Burning  Babe,*  a 
beautiful  Christmas  carol,  of  which  there  are 
different  modern  musical  settings.  Of  his  Eng¬ 
lish  prose  tracts,  (Mary  Magdalen’s  Teares) 
may  be  mentioned.  His  (Complete  Poems,1* 
edited  by  Grosart  are  published  in  the  ( Fuller 
Worthies  Library*  (London  1872). 

SOUTHWEST  TERRITORY,  a  terri¬ 
tory  of  the  United  States,  comprising  all  the 
region  ceded  by  North  Carolina  (now  Tennes¬ 
see)  and  the  narrow  strip  ceded  by  South  Car¬ 
olina.  This  was  organized  in  1790  as  the  South¬ 
west  Territory,  with  institutions  resembling 


those  of  the  Northwest,  except  for  the  admis¬ 
sion  of  slavery.  With  the  admission  of  Ten¬ 
nessee,  in  1796(,  and  the  organization  of  the 
Mississippi  Territory,  in  1798,  the  Southwest 
Territory  went  out  of  existence. 

SOUTHWESTERN  BOUNDARY.  See 

Boundaries  of  the  United  States. 

SOUTHWESTERN  COLLEGE,  a  co¬ 
educational  institution  of  higher  learning  estab¬ 
lished  at  Winfield,  Kan.,  in  1886.  It  is  under 
the  control  of  the  Methodist  Episcopal  Church 
and  gives  collegiate,  academic,  music,  business, 
art  and  oratory  courses.  It  grants  the  degree 
B. A.  and  is  accredited  by  _  the  State  for  the 
granting  of  teachers’  certificates.  In  1923  it  had 
910  students  enrolled,  and  42  members  of  the 
faculty. 

SOUTHWESTERN  LOUISIANA  IN¬ 
DUSTRIAL  INSTITUTE,  coeducational  in¬ 
stitution  at  Lafayette,  La.,  founded  in  1898  by 
the  State  of  Louisiana.  Its  first  session  began 
in  September  1901.  Six  courses  of  study  are 
given,  as  follows :  The  academic  industrial 
course,  teachers’  course,  teachers’  course  in 
agriculture  and  farm  mechanics’  teachers’ 
course  in  home  economics,  one-year  course  in 
commercial  accounting  and  a  one-year  course 
in  stenography.  A  summer  term  of  nine  weeks 
is  conducted  by  the  Industrial  Institute  each 
year  to  enable  its  students  in  the  teacher-train¬ 
ing  courses  to  continue  their  work  from  sum¬ 
mer  to  summer  while  engaged  in  teaching 
during  the  regular  session.  The  institute  owns 
50  acres  of  land,  of  which  25  are  in  use  for  the 
buildings  and  campus.  It  also  rents  about  100 
additional  acres  for  the  needs  of  the  demonstra¬ 
tion  farm.  The  buildings  and  equipment  are 
valued  at  $175,000.  The  attendance  for  1915— 
16  was  372,  and  there  were  29  instructors.  Its 
income  in  1915  amounted  to  $107,749.83,  of 
which  $88,750  was  contributed  by  the  State. 

SOUTHWESTERN  UNIVERSITY,  lo¬ 
cated  at  Georgetown,  Tex.,  established  by  the 
five  Texas  Conferences  of  the  Methodist  Epis¬ 
copal  Church,  South.  The  movement  for  the 
establishment  of  the  university  was  begun  in 
1869,  the  first  session  was  opened  in  1873  and 
the  charter  obtained  in  1875.  The  charter 
rights  of  Ruterville  College,  Ruterville,  Mc¬ 
Kenzie  College,  Clarksville,  Wesleyan  College, 
San  Augustine  and  Soule  University,  Chappell 
Hill,  were  transferred  to  Southwestern  Univer¬ 
sity  by  order  of  the  conferences  and  by  special 
acts  of  the  State  legislature.  Shortly  after  the 
establishment  of  the  university,  the  need  of 
college  education  for  women  in  the  South  led 
to  a  movement  which  resulted  in  the  organiza¬ 
tion  of  the  Ladies’  Annex.  Originally  the  An¬ 
nex  was  under  the  charge  of  the  same  faculty, 
but  all  classes  were  separate ;  exception  was 
made  in  the  case  of  scientific  laboratory  work. 
In  1900  the.  Annex  was  more  closely  affiliated 
with  the  university,  and  the  women  students  of 
the  Annex  admitted  to  all  college  classes  with 
men.  The  degrees  conferred  are  B.A.,  B.S.,  B. 
Music,  M.A.,  and  M.S.  The  School  of  Fine 
Arts  offers  instruction  in  art,  elocution  and 
music.  The  campus  is  in  three  tracts,  the  Fit¬ 
ting  School  campus,  the  Annex  campus  and 
the  College  campus.  Giddings  Hall,  a  dormi¬ 
tory  for  men  and  five  residence  cottages  are 
near  the  Fitting  School ;  a  new  college  building 
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was  completed  in  1900  for  scientific  laboratories 
and  the  library.  The  students  in  1923  numbered 
727,  the  instruction  staff,  32.  A  library  of  30,000 
volumes  is  maintained. 

SOUTHWORTH,  Emma  Dorothy  Eliza 
Nevitte,  American  novelist:  b.  Washington, 
D.  C.,  26  Dec.  1819  ;  d.  there,  30  June  1899.  In 
1840  she  was  married  to  Frederick  H.  South- 
worth  of  Utica,  N.  Y.,  was  thrown  upon  her 
own  resources  two  years  later  and  engaged  in 
teaching  in  Washington  in  1844-49.  Her  first 
story,  (The  Irish  Refugee, >  appeared  in  the 
Baltimore  Saturday  Visitor ,  and  she  subse¬ 
quently  wrote  for  the  National  Era  and  the 
New  York  Ledger.  Her  work  is  characterized 
by  some  dramatic  power  and  is  still  popular 
with  uncritical  readers,  having  been  republished 
abroad  and  translated  into  several  languages. 
She  was  a  prolific  writer  and  more  than  60 
novels  were  originally  issued  serially.  A  uni¬ 
form  edition  of  her  works  beginning  with 
( Retribution,  >  including  (The  Hidden  Hand,* 
which  was  successfully  dramatized,  and  ending 
with  (The  Fatal  Secret, >  was  published  in  42 
volumes  in  1872.  Among  her  later  works  are 
(Unknowny  (1874)  ;  (Mother’s  Secret)  (1883)  ; 
(An  Exile’s  Bride>  (1887). 

SOUTHWORTH,  Franklin  Chester, 

American  Unitarian  clergyman:  b.  North  Col¬ 
lins,  N.  Y„  15  Oct.  1863.  He  was  graduated 
from  Harvard  in  1887  and  from  the  Harvard 
Divinity  School  in  1892.  From  1887  to  1889 
he  taught  Latin  and  Greek  at  Fish’s  School  for 
Boys  in  Worcester  and  at  the  Adams  Academy, 
in  Quincy,  Mass.  Entering  the  university  he 
was  pastor  of  the  First  Unitarian  Church, 
Duluth,  Minn.,  1892-97,  and  of  the  Third  Uni¬ 
tarian  Church  of  Chicago,  1897-99.  In  1899 
he  became  secretary  of  the  Western  Unitarian 
Conference,  an  organization  composed  of  all  the 
Unitarian  churches  in  the  Central  West,  among 
which  he  traveled  extensively  for  three  years, 
preaching,  lecturing  and  attending  conferences. 
In  1902  he  became  president  of  the  Meadville 
Theological  School  and  professor  of  practical 
theology,  which  position  he  still  holds.  In  1909 
he  gave  a  series  of  lectures  in  Manchester  Col¬ 
lege,  Oxford,,  England,  and  gave  a  number  of 
sermons  and  addresses  at  London,  Liverpool, 
Manchester  and  other  English  cities.  He  has 
three  degrees  from  Harvard,  was  awarded  the 
degree  of  doctor  of  divinity  by  Buchtel  College 
in  1911  and  the  degree  of  doctor  of  laws  by 
Allegheny  College  in  1915. 

SOUVESTRE,  soo-vestr,  Emile,  French 
novelist  and  dramatist :  b.  Morlaix,  15  April 
1806;  d.  Paris,  5  July  1854.  His  literary  work 
was  an  issue  aside  from  the  business  of  his  life, 
and  he  was  successively  clerk,  schoolmaster, 
journalist  and  in  1848  professor  of  administra¬ 
tive  style  in  a  civil  service  school.  His  (Un 
philosophe  sous  les  toits)  was  crowned  by  the 
academy  in  1851  and  in  the.  August  following 
his  death  his  widow  received  the  Lambert 
prize  founded  in  honor  of  the  memory  of  the 
writer  who  had  conferred  the  highest  service. 
He  was  the  author  of  (Derniers  Bretons) 
(1835-37),  and  (Foyer  Breton*  (1844),  works 
embodying  the  folk-lore  and  natural  features 
of  his  native  province;  also  (Pierre  et  Jean* 
(1842)  ;  (Confession  d’un  ouvrier*  (1851)  and 
other  fictions ;  besides  dramas,  works  of  travel 
and  biographies.  His  principal  contribution 
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to  literature  consists  in  the  vivid  pictures  he 
has  given  of  the  life  and  manners  of  the  Bre¬ 
tons. 

.SOVEREIGN.  (1)  In  politics  the  high¬ 
est  person  in  a  State;  applied  also  adjectively  to 
the  highest  power  in  a  State,  or  to  a  State  which 
exercises  supreme  or  independent  authority. 
Thus  the  legislature  in  its  various  branches  is 
the  sovereign  power  in  each  State,  though  the 
name  of  sovereign  in  a  limited  monarchy  is  re¬ 
served  for  the  monarch,  and  a  State  which  owns 
no  superior  is  termed  a  sovereign  State.  (2)  a 
gold  coin,  the  standard  of  the  English  coinage. 
It  exchanges  for  20  shillings  sterling,  or  about 
$5. 

SOVEREIGNTY,  in  political  science  the 
supreme  power  in  a  State  by  which  the  govern¬ 
ment  is  administered.  In  republics  generally  it 
is  held  that  sovereignty  resides  in  the  people, 
but  in  some  countries,  like  Japan,  it  is  held 
that  it  is  possessed  by  the  sovereign.  Various 
theories  have  been  advanced  as  to  the  origin 
of  sovereignty,  some  contending  that  it  is  the 
prerogative  of  the  stronger  force,  others  that 
it  is  created  by  divine  sanction  and  still  others 
that  it  is  created  by  voluntary  contract  or  that 
it  is  a  property  right  descending  in  regular  line 
of  succession.  Milton  and  Locke  in  the  17th 
century  contended  that  the  people  were  the 
ultimate  source  of  political  authority  and  the 
same  principle  was  advanced  by  the  French 
Revolution.  The  Declaration  of  Independence 
asserted  the  same  doctrine  when  it  declared 
that  ^governments  derive  their  just  powers 
from  the  consent  of  the  governed/'*  and  in  polit¬ 
ical  addresses  of  the  time  the  principle  was 
frequently  enunciated  in  all  sections  of  the 
country  that  the  people  had  the  right  to  alter 
their  governments  whenever  and  in  whatsoever 
manner  they  deemed  expedient.  These  prin¬ 
ciples  were  embodied  in  the  State  constitutions, 
and  even  the  right  of  revolution  was  therein 
asserted.  The  doctrine  of  popular  sovereignty 
is  almost  universally  accepted  in  Europe  at  the 
present  time. 

Sovereignty  is  of  two  kinds :  internal  and 
external.  Internal  sovereignty  includes  all 
governmental  powers  which  a  State  possesses 
over  its  own  citizens  or  foreigners  domiciled 
therein  and  over  private  ships  on  the  high  seas. 
External  sovereignty  includes  the  right  to 
enter  into  relations  with  foreign  states,  as  by 
treaty  or  by  declaring  war. 

There  has  been  much  contention  as  to 
whether  each  State  in  the  Union  is  vested  with 
sovereignty  or  whether  it  resides  solely  in  the 
United  States.  The  prevailing  view  is  that  the 
sovereignty  of  a  State  is  legally  limited  and, 
therefore,  not  absolute,  although  before  the 
Civil  War  this  view  was  not  at  all  general. 

Internal  sovereignty  is  divided  into  political 
sovereignty  and  legal  sovereignty.  Political 
sovereignty  is  the  final  supreme  power  residing 
in  any  political  society.  Legal  sovereignty  is 
the  power  which  is  in  legal  control  at  any 
specified  period.  Other  distinctions  are  de  facto 
and  de  jure  sovereignty,  the  former  of  which  is 
sovereignty  that  has  been  assumed  but  is  obeyed 
by  the  citizens,  though  not  resting  on  a  legal 
basis,  and  the  latter  of  which  is  sovereignty 
founded  on  law.  Some  authors  refuse  to 
recognize  these  two  distinctions. 

A  State  may  have  internal  sovereignty  but 
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not  external  sovereignty,  as  by  yielding  its  right 
to  make  war  or  to  negotiate  with  other  States. 
In  international  law,  however,  such  States, 
while  subject  to  other  States,  are  treated  as 
sovereign  powers.  Under  this  head  are  in¬ 
cluded  protectorates  and  suzerainties. 

Some  recent  writers  advocate  the  elimina¬ 
tion  of  the  term  sovereignty  from  political 
science  on  the  ground  that  it  is  synonymous 
with  absolutism  and  should  not  be  applied  to 
the  supreme  power  in  any  constitutional, 
Federal  or  similar  government. 

SOVIET  (pron.  savyet'),  a  Russian  word 
signifying  council,  advice,  harmony,  concord; 
sovietnik  =  councillor.  Under  the  old  regime 
the  Tsar’s  Council  of  Ministers  was  called  the 
^Soviet  of  Ministers,®  but  the  term  has  been 
invested  with  a  new  meaning  since  the  Russian 
Revolution  of  March  1917.  The  popular  or¬ 
ganizations  which  then  came  into  existence  were 
called  <(Councils  of  Workmen’s  and  Soldiers’ 
Deputies,®  bodies  which  were  supposed  to  be 
holding  things  together  under  the  provisional 
Government  until  the  election  of  the  Con¬ 
stituent  Assembly  could  take  place;  in  a  sense, 
they  were  vigilance  committees  designed  to 
guard  against  counter-revolution.  The  Petro- 
grad  Soviet  of  4,000  members  was  the  most 
important  of  these,  on  account  of  its  position 
in  the  capital  and  its  influence  over  the  garri¬ 
son.  By  degrees  the  orderly  and  moderate  ele¬ 
ment  was  pushed  out  of  this  group  and  the 
extremists  who  demanded  <(all  power  to  the 
soviets®  became  supreme.  When  the  Constituent 
Assembly  eventually  met,  the  Bolsheviki  and 
their  allies  were  in  a  minority,  yet  they  suc¬ 
ceeded  in  breaking  up  the  Assembly  and  finally 
came  out  with  their  own  program,  the  so- 
called  <(soviet  government.®  Chaos  and  disorders 
paralyzed  the  upholders  of  constitutional  de¬ 
mocracy  because  they  lacked  both  authority  and 
the  power  to  restrain  the  wild  elements.  The 
latter,  on  the  other  hand,  possessed  the  Red 
Guard,  a  powerful  armed  mob,  while  the  Soviet 
leaders  —  mainly  ambitious  doctrinnaires  —  saw 
in  the  instrument  of  their  creation  a  road  to 
fame  and  power.  Soon  the  Soviet  system  was 
invested  with  intellectual  justification  as  <(a 
higher  type  of  State®  and  <(a  higher  form  of 
democracy®  which  would  <(arouse  the  masses 
of  the  exploited  toilers  to  the  task  of  making 
new  history.®  Furthermore,  it  offered  ((to  the 
oppressed  toiling  masses  the  opportunity  to  par¬ 
ticipate  actively  in  the  free  construction  of  a  new 
society.®  According  to  Lenine,  the  author  of 
these  quotations,  Soviet  rule  <(is  nothing  else 
than  the  organized  form  of  the  dictatorship  of 
the  proletariat.®  A  loose  code  of  rules  govern¬ 
ing  elections  to  the  soviets,  was  framed,  but 
the  following  classes  were  disqualified  to  vote : 
((Those  who  employ  others  for  profit;  those 
who  live  on  incomes  not  derived  from  their 
own  work  —  interest  on  capital,  industrial  enter¬ 
prises  or’  landed  property;  private  business 
men,  agents,  middlemen ;  monks  and  priests  of 
all  denominations ;  ex-employees  of  the  old  po¬ 
lice  services  and  members  of  the  Romanoff 
dynasty  ;  lunatics  and  criminals.®  With  village 
and  factory  soviets  as  a  base,  there  arises  a 
vast  pyramid  of  district,  cantonal,  county  and 
regional  soviets,  each  with  its  executive  soviet. 
Over  and  above  these  stands  the  <( All-Russia 
Soviet  Congress,®  which  appoints  an  All-Russian 


Central  Executive  Committee  of  not  more  than 
200  members,  which  in  turn  chooses  the  Soviet 
of  People’s  Commissaries  —  the  Ministry.  Be¬ 
ginning  with  a  minimum  of  three  and  maximum 
of  50  members  for  smaller  communities,  the 
maximum  for  town  soviets  was  fixed  at  1,000 
members.  According  to  its  founders,  this  sys¬ 
tem  is  destined  in  the  future  to  replace  all  other 
forms  of  government  in  the  world. 

For  good  or  ill,  a  new  system  of  govern¬ 
ment  has  appeared  in  Sovietism.  Not  a  little 
speculation  has  been  aroused  in  countries  out¬ 
side  of  Russia  and  a  considerable  number  of 
political  thinkers  have  analyzed  the  future  possi¬ 
bilities  of  Soviet  rule.  The  reign  of  terror  and 
bloodshed  which  accompanied  that  rule  in 
Russia  may  be  regarded  as  an  accidental  transi¬ 
tory  phase  in  the  history  of  a  country  .where 
violent  occurrences  are  no  novelties.  It  is  neces¬ 
sary  to  separate  barbarity  and  invidious  class 
distinctions  from  Sovietism  itself  and  to.  con¬ 
sider  the  latter  purely  as  a  political  experiment 
of  some  importance.  The  essence  of  the  con¬ 
flict  between  the  Parliamentary  and  the  Soviet 
systems  is  whether  the  basis  of  representation 
shall  be  political  or  economic,  using  these  words 
in  their  narrowest  sense.  The  conception  of 
the  Soviet  as  ultimately  representative  of  the 
local  economic  groupings  —  factories  and  pro¬ 
ductive  areas — explains  the  enthusiasm  of  the 
neo-Marxians  (who  admit  no  politics  outside 
the  economic  sphere)  for  the  Soviet  system, 
the  elements  of  which  they  see  in  the  works 
committees  and  such  like  combinations  in 
modern  large-scale  industry.  Some  admirers, 
however,  regard  the  Soviet  system  as  a  dual 
one  with  parallel  political  and  industrial  or¬ 
ganizations,  though  it  is  probable  that  in  prac¬ 
tice  the  two  branches  merge  in  a  single  channel, 
the  economic.  Here  we  have  only  to  ask 
whether  a  factory’s  political  Soviet  would  be 
likely  to  work  independently  of  its  economic 
Soviet  to  realize  that  a  separate  standpoint  is 
possible  only  in  theory.  The  Soviet  govern¬ 
ment  in  Russia  claims  to  be  in  such  close  re¬ 
lations  with  the  proletarian  organizations  on 
which  it  is  based  that  ((at  all  times  the  greater 
part  of  the  population  joins  in  the  administra¬ 
tion  of  the  state®  and  that  every  worker  may 
initiate  in  his  Soviet  a  plan  for  reorganizing  his 
industry  which  has  only  to  be  examined  by  the 
Sovets  higher  up  and  ratified  to  become  law! 
If  the  Soviet  system  really  fulfilled  its  claim 
to  instruct  the  elector  by  giving  him  actual 
administrative  experience,  this  would  be  a  good 
argument  in  its  favor,  but  in  practice  the 
demagogue  and  the  party  man  dominate  the 
high  Soviets  and  these  in  their  turn  lord  it 
over  the  lesser  bodies.  Hence  the  value  of  the 
system  as  an  administrative  training  school 
disappears  and  the  machine  offers  nothing  use¬ 
ful  that  could  not  be  obtained  by  Parliamentary 
government.  Many  sincere  democratically- 
minded  people  in  other  countries  have  grown 
dissatisfied  with  their  systems  of  Parliamentary 
government  and  have  consequently  been  half 
prepared  to  welcome  the  Soviet  idea  as  an 
alternative.  Various  causes  have  been  advanced 
as  being  responsible  for  diminishing  the  prestige 
of  Parliaments,  such  as  their  remoteness  from 
public  opinion,  which  elects  but  cannot  recall 
them  ;  the  congestion,  of  legislative  business  and 
the  difficulty  of  carrying  out  necessary  reforms ; 
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the  party  system  and  the  caucus ;  the  corruption 
arising  from  personal  and  corporate  pressure 
and  the  encroachments  of  cabinets.  The  Soviet 
system  professes  to  remove  these  defects  and 
also  to  introduce  reforms  which  seem  unattain¬ 
able  under  Parliamentary  government  one 
of  the  chief  being  the  creation  of  small  and 
compact  local  administrative  units  to  replace 
the  existing  large  and  unwieldy  geographical 
electoral  units.  Many  theorists,  indeed,  regard 
the  Soviet  system  not  as  necessarily  an  instru¬ 
ment  of  proletarian  dictatorship,  but  rather  as 
a  federation  of  local  electoral  groups,  which, 
guided  by  intelligence  and  with  toleration,  could 
be  transformed  into  a  genuinely  democratic 
form  of  government.  Others,  again,  vision  a 
possibility  of  separating  the  political  and  in¬ 
dustrial  spheres,  while  extending  to  both  the 
means  of  self-government.  In  comparing  exist¬ 
ing  institutions  with  visionary  alternatives  the 
advocates  of  the  latter  not  infrequently  fail 
to  foresee  the  many  defects  which  are  not 
immediately  apparent,  but  must  inevitably  be 
expected  to  arise.  In  no  country  have  both  these 
systems  been  fully  tried,  for  Russia  has  never 
had  real  Parliamentary  government,  and  in 
Bavaria,  where  a  Soviet  republic  was  established 
in  February  1919,  the  venture  lasted  only  three 
months  wThen  the  Moderates  came  into  power. 
It  is  difficult  to  see  that  the  Soviet  system 
can  claim  any  tangible  advantage  over  its  rival, 
especially  as  the  apex  of  the  Soviet  pyramid 
is  far  more  remote  from  the  individual  elector 
than  any  Parliament  or  Congress.  Altogether 
it  seems  easier  and  safer  to  overhaul  and  im¬ 
prove  the  solid  machinery  of  a  stable  govern¬ 
ment  than  to  cast  it  aside  in  favor  of  an  abstract 
conception  of  doubtful  value. 

Henri  F.  Klein, 

Editorial  Staff  of  The  Americana. 

SOW-THISTLE,  a  genus  ( Sonchus )  of 
herbs  of  the  order  Compositce.  The  species,  of 
which  there  are  about  30,  are  natives  of  the 
Old  World,  but  some  have  become  widely 
naturalized  in  temperate  climates.  They  have 
alternate  leaves,  blue  or  yellow  flowers  in  heads 
and  beaked  seeds  crowned  by  fine  white  down. 
The  common  sow-thistle  ( S .  oleraceus )  is  an 
annual  which  grows  about  30  inches  tall,  has 
yellow  flowers,  and  is  found  usually  in  rich 
soils.  Its  young  leaves  and  tender  tops  are 
used  as  a  substitute  for  spinach  in  northern 
Europe.  The  alpine  sow-thistle  (S.  or  Lactuca, 
alpma )  is  a  native  of  mountainous  Europe.  It 
has  beautiful  blue  flowerheads.  The  beach  sow¬ 
thistle  (S.  maritimus )  grows  in  saline  soils  in 
southern  Europe,  and  is  specially  attractive  be¬ 
cause  of  its  yellow  flower-heads.  These  species 
are  sometimes  cultivated  in  gardens. 

SOWER,  or  SAUR,  Christopher,  Ger- 

man-American  printer:  b.  Laasphe,  near  Mar¬ 
burg,  Germany,  1693;  d.  Germantown,  Pa.,  25 
Sept.  1758.  After  a  study  of  medicine  at  Halle, 
he  came  to  Philadelphia  in  1724,  was  for  a 
time  a  farmer  in  Lancaster  County,  but  in  1731 
removed  to  Germantown,  where  he  acted  as  an 
importer  of  German  Bibles  and  religious  works. 
In  1738  he  obtained  a  printing-press  and  began 
the  publication  in  German  of  a  24-page  almanac, 
which  continued  to  .appear  until  1798.  He  began 
in  1739  Der  Hoch-Deutsch  Pennsylvania che 
Geschichtschreiber,  a  religious  and  secular 
magazine,  the  first  periodical  in  German  in  the 


United  States.  It  was  published  at  first  quar¬ 
terly  at  three  shillings  per  annum  and  afterward 
monthly.  He  established  (1738)  the  first  type- 
foundry  in  America,  made  his  own  ink  for 
printing  and  later  manufactured  his  paper  and 
did  his  binding.  In  1743  he  published,  in  Ger¬ 
man,  a  Bible  of  small  quarto  size,  Luther’s  trans¬ 
lation,  the  edition  being  limited  to  1,200  copies 
of  1,284  pages.  With  the  exception  of  Eliot’s 
Indian  Bible,  this  was  the  first  Bible  printed  in 
the  colonies  and  it  was  the  largest  work  that 
had  then  been  attempted.  An  English  Bible  was 
not  printed  until  1781  by  Robert  Aitken  at 
Philadelphia.  Sower  may  have  invented  cast- 
iron  stoves;  he  introduced  them  into  general 
use.  Consult  Thomas,  (History  of  Printing  in 
America }  (1870);  Ringwalt,  ( Encyclopaedia  of 
Printing  >  (1871). 

SOY  BEAN,  a  leguminous  plant  ( Glycine 
hispida) , '  sometimes  incorrectly  called  soja 
bean,  native  to  southeastern  Asia.  It  has  been 
cultivated  from  ancient  times  and  in  some 
countries,  notably  Japan,  it  forms  an  important 
article  of  food.  It  was  introduced  into  Eng¬ 
land  in  1790  and  into  America  some  years  later, 
where  it  was  first  grown  principally  in  the 
southern  States.  Its  use  as  a  food  for  man  has 
not  become  general  except  in  its  original  home 
in  Asia,  and  it  is  only  within  recent  years  that 
its  value  as  a  feed  for  stock  has  brought  it  to 
the  attention  of  the  western  countries.  The 
soy  bean  is  an  annual,  two  to  four  feet  high. 
It  has  branching,  hairy  stems  with  trifoliate, 
hairy  leaves.  '  The  flowers  are  inconspicuous, 
of  pale  lilac  or  violet  color,  and  the  fruit  is  a 
broad,  two-  to  five-seeded  pod,  covered,  like  the 
rest  of  the  plant,  with  stiff,  reddish  hairs.  The 
seeds  vary  in  color  according  to  variety.  When 
grown  for  the  seed  the  crop  sometimes  yields 
as  high  as  40  bushels  or  more  to  the  acre,  but 
the  average  is  much  less.  As  a  forage  crop  it 
makes  as  high  as  two  to  three  tons  of  cured  hay 
per  acre.  The  fact  that  the  flowers  are  self- 
pollinated  gives  it  an  advantage  over  many  other 
legumes  in  introducing  it  into  new  regions. 
(See  Dolichos).  Innumerable  varieties  and 
forms  of  the  soy  bean  have  been  developed 
in  the  original  home  of  the  plant.  Several  dif¬ 
ferent  varieties  have  been  introduced  into  the 
United  States,  these  being  distinguished  largely 
according  to  the  shape,  size  and  color  of  the 
seed,  in  the  degree  of  hairiness  and  in  the  time 
required  for  the  plants  to  reach  maturity.  The 
early  varieties  are  preferred  when  the  plant  is 
>grown  for  seed,  while  the  latter  give  better  re¬ 
sults  as  forage  crops.  Some  of  the  advantages 
claimed  for  it  as  a  crop  are  that  it  is  able  to 
gather  the  food  of  sustenance  in  relatively  poor 
land  and  by  its  power  to  assimilate  nitrogen 
from  the  air  to  enrich  the  soil  in  which  it 
grows.  It  is  relatively  sure  of  producing  a 
crop  of  seeds  very  nutritious  to  livestock,  for 
which  it  is  adapted  to  use  in  various  forms. 

Soy  beans  require  about  the  same  conditions 
for  growth  as  corn,  but  have  somewhat  better 
powers  of  resisting  drought.  The  seed  is  not 
planted  until  the  ground  is  thoroughly  warm  in 
the  spring,  and  the  earlier  varieties  are  grown 
with  fair  results  by  planting  after  an  early 
grain  crop  has  been  harvested.  When  planted 
for  forage  the  seed  is  often  sown  broadcast, 
but  where  a  crop  of  beans  is  desired  it  is  better 
to  plant  in  drills.  The  stage  of  growth  at 
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which  to  harvest  depends  upon  the  use  to  be 
made  of  the  crop.  In  the  United  States  the 
soy  bean  is  grown  exclusively  as  a  feed  for 
stock,  in  pasture,  as  a  soiling  crop,  for  hay,  or 
as  a  green  manuring  crop.  The  green  feed  and 
hay  are  excellent  for  cows  in  milk.  The  beans 
are  usually  fed  in  the  form  of  meal  and  owing 
to  the  richness  in  protein  and  fats  have  been 
found  of  peculiar  value  in  compounding  feed 
rations.  Fed  in  connection  with  less  concen¬ 
trated  feeds  and  grains  having  a  lower  protein 
content,  results  have  been  obtained  that  show 
the  soy  beans  to  compare  favorably  in  feeding 
value  with  cottonseed  meal.  The  peanut  is  the 
only  raw  vegetable  that  contains  as  high  a  per¬ 
centage  of  digestible  protein  and  fat. 

TLe  soy  bean  is  prepared  for  use  as  human 
food  in  a  variety  of  ways  in  Japan,  where  it 
furnishes  the  protein  that  is  lacking  in  a  diet  of 
rice.  The  plant  is  also  grown  in  Europe  and 
used  there  to  a  limited  extent  as  human  food. 
Since  the  beans  contain  no  starch  they  are 
sometimes  recommended  as  food  for  persons 
suffering  from  diabetes ;  a  soy-bean  bread  has 
been  manufactured  for  this  purpose.  Under  the 
name  of  coffee  bean,  the  soy  beans  have  been 
placed  on  the  market  in  America  as  a  substitute 
for  coffee. 

In  the  United  States  the  soy  bean  is  best 
adapted  to  the  southern  and  central  States.  It 
is  not  adapted  to  the  States  along  the  northern 
border  or  to  the  States  west  of  the  Rocky 
Mountains.  In  those  States  where  it  thrives  it 
is  especially  valuable  to  soils  that  have  become 
depleted  of  their  nitrogen.  The  chemical  com¬ 
position  of  both  bean  and  fodder  adapts  it 
especially  to  use  as  a  balance  ration  in  connec¬ 
tion  with  corn  and  makes  its  cultivation  de¬ 
sirable  where  no  other  protein  feed  is  available. 
Consult  (Farmer’s  Bulletin  (Nos.  58,  372,  509, 
United  States  Department  of  Agriculture, 
Washington  1897-1914). 

SOYER,  swa-ya,  Alexis  Benoit,  French 
cook:  b.  Meaux-en-Brie,  1809;  d.  England,  5 
Aug.  1858.  Leaving  Paris  in  1830,  he  served 
the  Duke  of  Cambridge  and  became  the  chef 
of  the  Reform  Club,  1837-50.  In  1847  he  re¬ 
ceived  an  appointment  from  the  government  to 
go  to  Ireland,  which  was  then  suffering  from 
famine,  and  there  he  built  several  kitchens  and 
served  food  at  about  half  the  ordinary  cost.  In 
1855  he  went  to  the  Crimea,  reorganized  the 
victualing  of  the  hospitals,  improved  the  food 
of  the  army  and  navy  and  introduced  cooking 
wagons.  He  was  the  most  famous  cook  of  his 
time  and  is  immortalized  as  the  Mirololant  of 
Thackeray’s  ^endennisP  His  writings  on 
cookery  were  widely  read  and  include  ( Culinary 
Relaxations y  (1845)  ;  ( Charitable  Cookery* 
(1847)  ;  ( History  of  Food  in  all  Ages)  (1853)  ; 
(The  Shilling  Cookery  Book1*  (1854).  Consult 
Volant  and  Warren,  ( Memoirs  of  Alexis 
Soyer*  (London  1858). 

SOYESHIMA,  Taneomi,  Japanese  states¬ 
man:  b.  Saga,  Province  of  Hizen.  At  Nagasaki 
in  1866  he  studied  under  Guido  F.  Verbeck,  an 
American  missionary,  giving  especial  attention 
to  the  United  States  Constitution  and  the  New 
Testament.  In  1868  he  became  a  commissioner 
for  formulating  laws  and  subsequently  an  im¬ 
perial  councillor.  In  1871  he  was  sent  to 
Siberia  to  adjust  Doundary  questions  relating 
to  the  island  of  Sakhalin.  Returning  to  Japan 


he  resigned  his  place  in  the  Cabinet,  but  was 
later  asked  to  return  to  it.  On  a  visit  to  China 
in  1876  he  was  received  with  high  honors  by 
the  mandarins  by  reason  of  his  scholarship 
and  he  became  private  adviser  of  the  emperor. 

SPA,  spa  or  spa,  Belgium,  in  the  province 
of  Liege,  20  miles  southeast  of  the  town  of  that 
name,  a  fashionable  watering  place,  pictur¬ 
esquely  situated,  in  an  undulating  country 
covered  by  woods  and  containing  wonderful 
medicinal  springs.  There  are  delightful  prom¬ 
enades  in  the  environs.  The  casino,  bath-house, 
public  squares  and  hotels  are  interesting  fea¬ 
tures,  besides  a  new  parish  church  and  the 
Gallery  Leopold  II,  with  its  museum,  music- 
halls,  reading-rooms,  etc.  Gambling  was  pro¬ 
hibited  in  1902.  The  town  is  renowned  for  its 
lacquer  ware.  There  are  tanneries,  forges  and 
foundries.  Spa  was  early  famous  as  a  resort 
and  frequented  by  Russian  and  Swedish  poten¬ 
tates  and  all  the  fashionable  world.  The 
generic  term  for  mineral  baths  was  thus  de¬ 
rived.  The  waters  are  exported  to  the  most 
distant  countries  and  are  efficacious  in  nervous 
diseases,  anaemic  troubles,  dyspepsia  and  general 
debility.  In  1918  the  German  general  head¬ 
quarters  was  located  at  Spa.  Here  took  place 
the  consultations  of  the  general  staff  preceding 
the  signature  of  the  armistice  and  from  here 
went  forth  the  delegates  appointed  to  meet 
Marshal  Foch  to  sue  for  peace.  Pop.  8,357.  See 
War,  European. 

SPACE,  that  phase  of  the  world  which  we 
express  in  terms  of  right  and  left,  forward 
and  backward,  up  and  down,  etc. ;  the  actual 
experienced  system  which  we  are  accustomed 
to  handle  by  means  of  geometry.  Many  theories 
have  been  held  concerning  its  nature.  The  an¬ 
cient  views  are  not  at  all  clear,  but  until 
Aristotle,  at  any  rate,  the  existence*  of  empty 
space  is  not  recognized  and  there  is  a  general 
tendency  to  subordinate  space  to  matter.  The 
modern  theory  of  space  begins  with  Descartes, 
who  makes  extension  the  distinguishing  mark 
of  matter.  Spmzoa,  though  he  finds  in  matter 
an  attribute  of  God  rather  than  an  independent 
substance,  follows  Descartes  in  this  respect. 
Leibnitz  does  not  attribute  to  space  an  inde¬ 
pendent  existence,  but  makes  it  merely  an  un¬ 
clear  recognition  of  the  logical  relations  of 
the  monads.  Newton  on  the  other  hand, 
claims  an  independent  existence  for  space  and 
maintains  that  position  is  absolute,  not  relative. 
Kant  solves  the  dispute  between  Leibnitz  and 
Newton  by  finding  in  space  and  time,  respec¬ 
tively,  that  a  priori  form  of  the  external  and 
internal  senses,  so  that  geometry  is  independent 
of  experience,  yet  spatial  entities  do  not  exist 
apart  from  sense.  Among  the  present  views 
on  the  subject  is  the  curious  one  of  Bergson, 
who  regards  the  spatial  description  of  the  uni¬ 
verse  as  a  scientific,  intellectual  perversion  of 
the  temporal  flux  is  directly  presented  to  intui¬ 
tion. 

The  old  dispute  as  to  whether  the  idea 
of  space  is  innate  or  acquired  belongs  to  a 
past  stage  of  philosophical  discussion  and  one 
may  take  it  as  an  established  fact  that  the 
empirical  status  of  extension  is  quite  analogous 
to  that  of  any  of  the  sensory  qualities.  Just 
as  my  experience  of  this  red  blotter  before  me 
is  preconditioned  by  the  fact  that  I  am  so  con¬ 
stituted —  unlike  some  color-blind  persons  —  as 
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to  be  able  to  perceive  red,  so  my  experience  of 
space  depends  on  my  having  a  nature  fitted  to 
perceive  spatial  entities.  Indeed,  it  seems  that 
as  far  as  the  mere  nature  of  the  experience  is 
concerned,  there  is  no  reason  for  dividing 
qualities  into  the  primary,  such  as  those  of  space 
and  time  and  the  secondary,  of  color,  sound, 
etc.  The  distinguishing  characteristics  of  space 
reside  in  its  organization  rather  than  in  its 
quality.  This  organization  forms  the  subject 
matter  of  geometry,  it  is  probably  dependent 
in  part  on  the  intrinsic  nature  of  the  things 
which  are  in  space  and  go  to  make  up  our 
spatial  experience,  but  it  is  unquestionably  also 
in  a  large  measure  dependent  on  the  arrange¬ 
ment  which  we  more  or  less  consciously  make 
of  these  sense-data,  and  by  the  arrangement  of 
the  entities  of  any  system  a  system  may  be 
obtained  whose  formal  properties  are  just  about 
what  you  choose.  Space  thus  becomes,  as 
Poincare  has  shown,  a  more  or  less  pliable 
tool  for  scientific  description,  so  that  the  ques¬ 
tion,  <(What  is  the  structure  of  space?®  may 
almost  be  translated  into  <(What  spatial  struc¬ 
ture  is  the  simplest  and  most  manageable  for 
purposes  of  scientific  description?®  As  a  con¬ 
sequence,  as  the  formulae  of  science  do  not 
seem  to  be  markedly  simplified  by  the  postula¬ 
tion  of  a  non-Euclidean  space  (see  Geometry, 
Non-Euclidean)  or  of  any  other  spatial  struc¬ 
ture  other  than  that  which  is  familiar  to  us  in 
our  elementary  geometry  and  as  this  elementary 
geometry  is  simpler  in  its  formulae  than  non- 
Euclidean  geometry  or  other  similar  systems, 
we  choose  —  albeit  unconsciously  —  the  struc¬ 
ture  of  our  space  in  such  a  way  that  it  shall 
be  Euclidean.  The  three-dimensional  character 
of  space  is  likewise  due  to  the  fact  that  a  three- 
dimensional  system  forms  the  simplest  and 
most  appropriate  background  to  the  observed 
facts  of  physics  and  is  not,  as  Kant  supposed, 
an  a  priori  truth.  If  we  should  suddenly  find 
masses  varying  in  such  a  manner  as  to  be 
susceptible  of  an  easy  and  direct  explanation 
by  a  motion  perpendicular  to  our  space,  the 
very  next  work  on  physics  would  speak  just- 
as  confidently  of  a  space  of  four  dimensions 
as  we  now  speak  of  a  space  of  three.  .  A  change 
of  a  similar  nature  has  taken  place  in  the  last 
few  years.  (See  Relativity,  The  Principle  of). 
Whereas  space  and  time  were  formerly  con¬ 
ceived  as  completely  independent  dimensions, 
the  present  attitude  of  physics  is  that,  a  body 
in  unaccelerated  motion  carries  with,  it,  as  it 
were,  a  space  which  is  essentially  distinct  from 
the  space  with  reference  to  which  it  is  in 
motion  and  that  distances  are  not  the  same 
when  measured  with  reference  to  two  sets  of 
axes  in  relative  motion.  In  other  words,  the 
system  of  reference  of  modern  physics  cannot 
be  divided  into  independent  spatial  and  tem¬ 
poral  parts,  but  constitutes  an  essentially  homo¬ 
geneous  spatial-temporal  manifold,  which  is  a 
Euclidean  four-dimensional  space  with  real 
minimal  lines.  See  Analytical  Metrics. 

The  problems  of  the  infinitude  and  the  in¬ 
finite  divisibility  of  space  and  of  unoccupied 
space  are  again  matters  of  scientific  convenience. 
It  is  far  simpler  for  the  scientist  to  have  a 
system  of  reference  which  does  not  depend  on 
the  entities  which  are  referred  to  this  system 
than  to  be  continually  hemmed  in  by  the  limi¬ 
tations  of  matter  and  the  construction  of  a 
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system  without  lacunae  from  a  system  which 
possesses  them  is  no  very  difficult  logical  task. 
Consequently,  the  space  of  science  is  physically 
independent  of  its  occupation  by  matter. 

The  problem  of  the  extension  of  the  world 
forms  the  subject  matter  of  one  of  Kant’s 
antinomies;  that  of  its  infinite  divisibility  is 
the  subject  matter  of  another.  Both  of  these 
antinomies  or  paradoxes  have  a  double  aspect. 
Mathematically,  they  involve  the  motions  of 
infinite  collections  and  dense  series,  which  have 
only,  received  a  satisfactory  logical  treatment 
within  the  last  half-century.  The  infinitude  of 
space  and  its  infinite  divisibility  are  again 
merely  the  results  of  the  scientist’s  protest 
against  the  complications  brought  into  his  work 
by  the  supposition  of  a  limited  space  or  a  space 
which  offers  obstacles  to  repeated  division. 
Thus  Kant  is  both  right  and  wrong  when  he 
solves  these  antinomies  by  making  space  and 
time  forms  of  perceptive  experience,  not 
things  in  themselves.  He  is  right  in  so  far  as 
the  infinitude  and  infinite  divisibility  of  space 
emanates  from  ourselves  and  not  from  the 
object,  but  wrong  in  that  he  believes  that  in¬ 
finitude  and  infinite  divisibility  involve  un¬ 
avoidable  contradictions.  (See  Assemblages, 
General  Theory  of;  Kant).  Consult  Berg¬ 
son,  Henri,  (Time  and  Free  WilP  (trans.  by 
F.  L.  Pogson,  New  York  1910);  Deichmann, 
(Das  Problem  des  Raumes  in  der  grieschischen 
Philosophic  bis  Aristotles)  (Leipzig  1893)  ; 
Mach,  c Space  and  Geometry  in  the  Light  of 
Physiological,  Psychological  and  Physical  In¬ 
quiry J  (trans.  by  J.  McCormack,  Chicago  1906)  ; 
Poincare,  Henri,  (The  Foundations  of  Science) 
(trans.,  New  York  1913)  ;  Robb,  A.  A.,  (Theory 
of  Time  and  Space)  (Cambridge  1914)  ;  Rus¬ 
sell,  B.  A.  W.,  ( Essay  on  the  Foundations  of 
Geometry*  (Cambridge  1897). 

SPACE  OF  DIMENSIONS.  See  Hyper- 
Spaces. 

SPADA,  spa'da,  Leonello,  or  ESPADA, 

Italian  painter  :  b.  Bologna,  1576;  d.  Parma,  1622. 
He  became  the  pupil  of  Carrachos  and  Cesar 
Baglioni  and  an  intimate  friend  and  imitator 
of  Caravagio  whom  he  considered  his  master 
and  with  whom  he  traveled.  On  his  master’s 
death  he  returned  to  Bologna  and  spent  his 
latter  days  at  the  court  of  the  Duke  of  Parma. 
Espada’s  power  developed,  when  freed  from 
the  direct  influence  of  Caravagio  removed  by 
the  death  of  the  latter.  He  developed  a  style 
until  then  unknown  in  painting,  in  which  he 
showed  a  surprising  mastery  of  color  and  of 
claro-obscurio  and  displayed  creative  talent  un¬ 
common  even  in  his  day.  Among  his  works 
(which  are  well  known  in  European  galleries) 
are  ( Santo  Domingo,*  represented  as  burning 
the  heretical  books.  (Santo  Domingo  Church 
Bosco)  ;  (San  Jer6nimo)  (in  the  same  church)  ; 
(Abigail  giving  provisions  to  David  for  the 
Army*  (in  the  church  of  the  Madonna  della 
Ghiara,  in  Reggio)  ;  (Judith) ;  <Esther) ;  <The 
Madonna  Crowned* ;  (The  Aurora)  (frescoes 
and  paintings  in  the  same  church).  In  Parma, 
where  Espada  was  court  painter  to  the  duke, 
he  decorated  the  theatre  of  the  capital  in  such 
a  fine  style  that  there  was  none  other  equal 
to  it  in  his  day,  and  he  left  the  mark  of  his 
genius  everywhere  throughout  the  city  in  the 
shape  of  talented  paintings,  among  them  being 
<The  Virgin  and  Saints *  (in  Santo  Sepulcro)  ; 
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(San  Felix5  (in  Capuchinos)  ;  (Christ5  (in 
Steccata)  ;  <Piedad)  (in  Santa  Cataline  Col¬ 
lege)  ;  ( Christ  before  Pilate5;  ( Saint  Peter 
Denying  his  Master) ;  ( Death  of  John  the 

BaptisD  ;  ( Judith 5  (in  the  city  art  galleries). 
Espada’s  paintings  are  scattered  throughout 
most  of  the  larger  cities  of  Italy  and  many 
of  them  have  found  their  way  outside  the  coun¬ 
try.  Among  the  best  known  of  those  not  al¬ 
ready  mentioned  are  (The  Virgin  and  San 
Francisco  de  Asisi5  (in  Modena  Gallery)  ; 
(Auto-retroto  of  Espada5  (in  Florence  gal¬ 
lery)  ;  ( Christ  tied  to  a  Pillar 5  (in  the  Naples 
Museum)  ;  (The  Chastity  of  Jose5  (Faragina 
gallery,  Genoa)  ;  (Jesus  Crowned  with  Thorns5  ; 
( David  with  the  Head  of  Goliath5;  ( Cupid 
Playing  with  a  Leopard5  (all  in  the  Dresden 
Museum)  ;  <Return  of  the  Prodigal  Son5 ; 
( Death  of  San  Cristobal5  (in  the  Louvre)  ; 
( Santa  Cecilia5  (Madrid  Museum). 

SPADE-FOOT  TOAD,  a  toad  ( Scaphio - 
pus  holbrookii) ,  resembling  the  common  toad 
in  general  appearance  but  differing  from  it  so 
greatly  in  structure  as  to  be  placed  in  a  distinct 
family  (Scaphio pidee) .  They  have  teeth  on  both 
the  upper  jaw  and  the  vomer  bone;  the  bodies 
of  the  vertebrae  are  cupped  in  front;  the  ster¬ 
num  is  altogether  cartilaginous ;  the  sacral 
transverse  processes  are  greatly  expanded;  the 
pupil  of  the  eye  vertical  and  the  side  of  the 
foot  is  provided  with  a  plate-like  appendage 
supported  by  cartilage,  from  which  they  take 
their  name.  The  spade-foot  is  found  through¬ 
out  the  eastern  United  States,  but  is  in  most 
places  rare  and  of  very  uncertain  occurrence, 
appearing  suddenly  in  great  numbers  and  as 
suddenly  disappearing  some  seasons  and  again 
being  entirely  absent.  It  lives  in  burrows,  from 
which  it  issues  at  night  or  after  long-continued 
rains  to  feed  on  insects.  Early  in  the  spring 
it  breeds,  the  eggs  being  deposited  in  temporary 
rain-pools.  If  the  season  be  a  dry  one,  de¬ 
velopment  of  the  tadpoles  is  much  quickened 
by  the  drying  up  of  the  water,  but  in  wet  sea¬ 
sons  the  larval  period  is  extended.  Most  re¬ 
markable  is  the  voice,  which  is  so  loud  as  to 
astonish  all  who  hear  it  produced  from  so  small 
an  animal.  These  toads  are  very  noisy  during 
the  period  of  reproduction,  but  soon  after  be¬ 
come  quiet  and  disappear.  Another  species  ( S 
couchii )  is  found  in  Texas  and  Mexico,  five 
or  six  more  in  the  latter  country  and  three 
other  species  belong  to  western  Europe  and 
the  Mediterranean  region.  Consult  Dickerson, 
(The  Frog  Book5  (new  ed.,  New  York  1914)  ; 
Gadow,  Hans,  (Amphibia  and  Reptiles5  (in 
Cambridge  Natural  History5  Vol.  VIII,  Lon¬ 
don  1901). 

SPADE  GUINEA,  an  English  guinea  hav¬ 
ing  a  spade-shaped  shield  bearing  the  arms  on 
the  reverse.  They  were  coined  from  1787  to 
1799,  inclusive. 

SPAETH,  spath  (Philip  Friedrich) 
Adolph  (Theodor),  American  Lutheran  clergy¬ 
man  :  b.  Esslingen,  Wiirtemberg,  29  Oct.  1839 ; 
d.  2  June  1910.  He  was  graduated  from  the 
University  of  Tubingen,  1861,  was  called  to 
Zion’s  Church,  Philadelphia,  Pa.,  in  1864  and 
was  pastor  of  Saint  Johannes  German  Lutheran 
Church,  Philadelphia,  1867-1910.  He  was  also 
a  professor  in  the  Lutheran  Theological  Semi¬ 
nary  and  was  president  of  the  general  council 
of  the  Evangelical  Lutheran  Church  in  North 


America,  1880-90.  His  publications  include 
(Phcebe,  the  Deaconess5  (1885)  ;  ( Faith  and 
Life  as  represented  by  Martin  Luther5  (1887)  ; 
( Biography  of  Dr.  Charles  Porterfield  Krauth5 
(1898). 

SPAGHETTI,  spa-get'ti.  See  Macaroni. 

SPAGNA,  span'ya,  Lo,  easel  name  of  Gio¬ 
vanni  di  Pietro,  Italian  painter,  active  during 
the  first  quarter  of  the  16th  century.  He  was 
born  in  Spain  and  hence  the  designation,  by 
which  he  is  generally  known,  ®The  .Spaniard.55 
He  was  a  pupil  of  Pietro  Perugino,  whose  name 
is  frequently  applied  to  Spagna’s  work  and  a 
contemporary  of  Pinturicchio  and  others  of  his 
school.  He  was  a  painter  of  some  considerable 
talent  and  a  contemporary  of  Raphael,  whom 
he  has  been  accused  of  imitating.  He  seems  to 
have  been  a  member  of  a  guild  or  company  of 
notable  painters  who  worked  together,  so  that 
it  is  difficult  to  distinguish  his  work  from  that 
of  his  fellows.  Very  little  is  known  of  his 
life.  He  lived  in  Spoleto  in  1516,  where  his 
masterpiece  (The  Madonna  Enthroned5  was 
painted.  The  National  Gallery  in  London  con¬ 
tains  his  ( Agony  in  the  Garden,5  which  was 
formerly  attributed  to  Raphael.  Among  his 
notable  works  are  ( Coronation  of  the  Virgin5 
(at  Todi)  ;  ‘Nativity5  (in  the  Vatican)  ;  Ma¬ 
donna5  (in  the  Louvre);  ‘The.  Nine  Muses5 
(in  the  Capitol  at  Rome)  ;  altar-pieces  and  fres¬ 
coes  (at  Assisi,  Spoleto  and  neighboring 
places). 

SPAGNOLJSTTO,  span-yo-let'td,  Lo.  See 
Ribera,  Jose. 

SPAHIS,  spa'his,  or  SIPAHIS,  a  part  of 
the  Turkish  cavalry,  which  is  said  to  have  been 
organized  by  Amu  rath  I,  the  founder  of  the 
janizaries;  but  which,  since  the  organization  of 
the  Turkish  army  on  the  European  system,  has 
given  place  to  regular  cavalry.  The  spafiis  were 
composed  of  two  classes;  one  with  red,  the 
other  with  yellow  banners.  The  usual  arms  of 
the  spahis  were  a  sabre,  a  lance,  a  jereed  (a 
dart  about  two  feet  long,  which  was  hurled  with 
great  strength  and  skill)  and  a  second  sabre, 
or  rather  broad-sword,  attached  to  the  saddle. 
Some  of  them  had  bows  and  arrows  and  also 
pistols  and  carbines;  but  they  made  little  use 
of  firearms.  The  French  call  a  body  of  light 
cavalry  raised  in  Algeria  by  the  name  of  spahis. 
The  name  sepoys,  given  to  native  troops  in  India 
by  the  British,  is  the  same  word. 

SPAHR,  spar,  Charles  Barzillai,  American 
publicist  and  editor:  b.  Columbus,  Ohio,  20 
July  1860.  He  was  graduated  at  Amherst,  1881 
and  studied  later  at  Leipzig.  He  was  associate 
editor  of  the  Outlook,  1886-1903  and  since 
February  1904  has  been  managing  editor  of 
Current  Literature.  He  has  published  several 
articles  on  economic  topics  and  is  the  author 
of  ‘The  Present  Distribution  of  Wealth5  (1896) 
and  America’s  Working  People5  (1900).  Con¬ 
sult  Abbott,  Lyman,  ‘One  Who  Loved  His  Fel- 
lowmen5  (New  York  1905). 

SPAIN  (Lat.  Hispania,  Sp.  Espaha),  a 
kingdom  the  territory  of  which  in  Europe  em¬ 
braces  more  than  four-fifths  of  the  Iberian 
Peninsula,  the  small  islands  near  the  coasts, 
the  .  Balearic  Islands  and  the  territory  of 
Llivia,  locked  in  France  and  separated  com¬ 
pletely  from  the  rest  of  Spain;  in  northern 
Africa  the  possessions  of  Ceuta  and  Melilla, 
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the  islands  of  Peregil,  Velez  de  la  Gomera, 
Alhucemas,  Alboran  and  Chafarinas ;  off  the 
western  coast  of  Africa,  the  Canary  Islands, 
and  along  or  near  that  coast  a  continental  dis¬ 
trict  that,  extending  at  the  west  of  the  Desert 
of  Sahara  between  the  capes  Bojador  and 
Blanco,  is  known  as  the  Spanish  Sahara  and 
the  territory  of  the  Ifni  River;  and  in  the 
Gulf  of  Guinea  the  Islands  of  Fernando  Poo, 
Corisco  and  Annobon,  the  islets  Elobey  Grande, 
Elobey,  Pequena,  Banie,  Leva  and  Bane,  and 
that  part  of  the  African  continent  denominated 
Spanish  Guinea,  on  the  Muni  River.  Spain 
also  exercises  a  protectorate  over  the  African 
coast  from  Cape  Bojador  to  the  southern 
frontier  of  Morocco.  Situated  in  the  south¬ 
western  part  of  Europe  and  separated  from  the 
main  body  of  the  European  or  Eurasian  con¬ 
tinent  by  the  cordillera  of  the  Pyrenees,  the 
peninsular  part  of  Spain  extends  from  lat.  43° 
27'  25"  N.  at  Point  Estaca  de  Vares  to  lat. 
35°  59'  50"  N.  at  the  south  point  of  Tarifa 
Island;  from  long.  3°  20'  E.  of  Greenwich  (7° 
O'  28"  E.  of  Madrid)  at  Cape  Creus  to  9°  15' 
W.  of  Greenwich  (5°  37'  03"  W.  of  Madrid)  at 
Cape  Torinana.  Its  total  area  is  given  as  195,- 
000  square  miles,  approximately,  or  (by 
Direccion  General  del  Instituto  Geografico  y 
Estadistico,  (Resenn  Geografica  y  Estadistica 
de  Espana)  (Madrid  1912-14),  492,247  square 
kilometers,  and  its  boundaries  are :  On  the 
north  the  Cantabrian  Sea  or  Bay  of  Biscay, 
France  and  the  republic  of  Andorra;  on  the 
east  the  Mediterranean  Sea ;  on  the  south  the 
same  sea,  the  Strait  of  Gibraltar  and  the  Atlan¬ 
tic  Ocean ;  on  the  west  that  ocean  and  Portugal. 

Distinguishing  physical  characteristics  are 
the  high  average  elevation  of  the  land  above 
sea-level  and  the  regularity  of  the  coasts.  The 
ratio  of  that  part  of  the  entire  area  lying 
below  1,600  feet  to  that  part  uplifted  above 
1,600  feet  is  approximately  23  to  36.  In  other 
words,  more  than  three-fifths  must  be  regarded 
as  highlands,  and  the  altitude  of  one-third  of 
the  highlands  is  over  3,200  feet.  Excepting 
Switzerland,  Spain  is  the  highest  of  all 
European  countries  (mean  altitude  of  the 
former  1,300  metres  and  of  the  latter  660 
metres).  It  is  even  true  that  the  mean  eleva¬ 
tion  of  the  cordillera  of  the  Pyrenees  is 
greater  than  that  of  the  Alps,  although  the 
latter  has  some  peaks  higher  than  the  former; 
and  the  Sierra  Nevada  rises  into  the  region  of 
perpetual  snows.  In  the  centre  of  the  country 
is  a  high  region  forming  a  secondary  peninsula, 
so  to  speak,  with  a  mean  altitude  of  2,000  feet, 
known  as  the  meseta.  The  water-parting  is  in 
the  eastern  half  (of  the  country  as  a  rule,  the 
Ebro  being  the  only  Spanish  river  with  a  long 
course  flowing  into  the  Mediterranean.  Ex¬ 
cepting  the  Ebro  Valley,  then,  the  western 
slope  is  much  more  extensive  and  less  abrupt 
than  the  eastern ;  and  communication  between 
the  centre  and  the  western  littoral  is  naturally 
easier  than  between  the  centre  and  the 
Mediterranean;  but  Portugal  has  separated  the 
most  accessible  maritime  zone  from  the  central 
highlands,  and  so  Spain  has  kept  an  extensive 
littoral  without  any  easy  natural  communica¬ 
tion  between  it  and  the  interior  except  the  val¬ 
ley  of  the  Guadalquivir.  (See  Rivers). 

The  western  slope  is  divided  into  five  un¬ 
equal  bands  by  four  mountain  systems  which 


bound  the  great  valleys  of  the  rivers  Duero, 
Tagus  (both  mainly  Portuguese),  Guadiana 
(the  lower  course  of  which  partly  in 
Portugal)  and  Guadalquivir;  leaving  at  the 
north  a  narrow  band  which  sends  its  waters 
directly  to  the  Cantabrian  Sea  (Bay  of  Biscay) 
and  is  bounded  by  that  sea  on  the  north  and 
the  Cantabrian  Mountains  on  the  south.  All 
these  cordilleras  have  a  fundamentally  east 
and  west  direction  in  Spanish  territory,  but 
change  abruptly  to  take  a  northwest-southeast 
direction  when  Portugal  is  reached,  and  to 
some  extent  create  barriers  or  obstacles  con¬ 
stituting  the  natural  frontier  of  Portugal  —  so 
far  as  the  boundary  between  the  two  nations 
can  be  regarded  as  natural,  and  not  purely  con¬ 
ventional.  , 

In  spite  of  the  fact  that  it  appears  on  first 
view  to  be  characterized  by  exceptional  unity 
in  form  and  contours,  Spain  offers  in  the  in¬ 
terior  a  great  variety  of  geographical  condi¬ 
tions;  since  nature  has  divided  it  into  isolated 
regions  essentially  differing  in  climate,  the 
geological  composition  of  the  soils,  the  flora, 
the  fauna,  and  the  character,  customs  and 
worldly  possessions  of  its  inhabitants.  As  a 
consequence  of  the  exceptionally  diverse  geo¬ 
graphical  conditions,  there  are  also  marked 
differences  in  the  density  of  the  population  of 
the  several  districts.  Thus,  from  the  periphery 
to  the  centre  the  density  of  the  population  de¬ 
creases  in  such  a  fashion  that  we  can  say  the 
inhabitants  are  distributed  in  concentric  zones 
of  different  density,  the  minimum,  with  the 
exception  of  the  arbitrarily  located  capital,  be¬ 
ing  at  the  centre,  which  is  the  part  of  Spain 
that  nature  favors  least  of  all. 

Geology. —  Extending  like  a  bond  of  union 
between  Europe  and  Africa,  the  Iberian 
Peninsula  makes  the  impression  <of  being,  the 
least  European  of  the  three  great  Mediter¬ 
ranean  peninsulas :  it  announces  Africa  by  the 
massive  character  of  its  forms  and  by  the  ex¬ 
istence  of  its  mighty  central  meseta.  <(It  is,® 
says  an  authoritative  writer  in  the  study  by 
R.  Douville,  entitled  (La  Peninsule  Iberique, 
on  Espagne)  (Heidelberg  1911),  ((a  world 
apart,  separated  from  Europe  by  the  high 
Pyrenean  barrier  which  cannot  be  surmounted 
easily  except  at  the  two  extremities,  separated 
from  the  Mediterranean  world  by  the  different 
coast  ranges  that  now  themselves  form  the 
shore  and  again  leave  only  a  narrow  strip  be¬ 
tween  themselves  and  the  sea® —  for  example, 
the  Valencian  huerta  and  the  plain  of  Tar¬ 
ragon.  It  is  indeed  possible  to  give  correct 
ideas  of  the  main  structural  characteristics  of 
Spain,  but,  as  the  same  geologist  cautions,  we 
possess  only  relatively  few  precise  notions  con¬ 
cerning  the  constitution  of  the  zones  of  its 
mountain-folds,  despite  the  fact  that  the 
stratigraphy  of  a  large  number  of  its  natural 
regions  is  known  in  detail,  and  several  of  the 
regions  have  even  become  classics  for  the 
geological  student.  Thanks  to  the  labors  of 
Leon  Bertrand  and  Bresson,  of  the  Andalu¬ 
sian  commission,  of  Nickles  and  of  R.  Dou¬ 
ville,  we  are  beginning  to  know  with  some  pre¬ 
cision  the  structure  of  the  two  border  chains, 
the  Pyrenean  and  the  Sub-betic  or  Penibetic, 
the  latter  including  the  Sierra  Nevada.  The 
complexity  of  the  corrugations  of  the  ancient 
rocks  of  the  Cantabrian  chain  has  been  brought 
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to  light  by  Barrois,  but  as  to  all  that  relates 
to  the  inequalities  of  the  central  portion  of  the 
meseta,  grouped  together  by  Choffat  under  the 
name  of  the  Lusitano-Castilian  System,  we 
are  still  left  in  uncertainty:  their  structure  and 
exact  age  are  wholly  unknown.  Moreover,  the 
Betic  chain  remains  still  unexplored,  from  the 
structural  point  of  view. 

With  due  recognition  of  the  limitations 
just  indicated  we  present  the  following  gen¬ 
eral  and  brief  account,  deduced  from  the  facts 
actually  known. 

The  orientation  ot  the  outcropping  strata  in 
the  centre  and  northwest  is  different  from  that 
in  the  regions  of  the  Pyrenean,  Catalonian 
and  Betic  ranges.  In  the  centre  and  north¬ 
west  the  outcropping  strata  —  Silurian,  for 
example  —  are  aligned  nearly  southeast  and 
northwest;  in  the  Pyrenean  Catalonian  and 
Betic  chains,  on  the  contrary,  the  outcroppings 
in  the  main  follow  the  direction  of  the  moun¬ 
tain  ridges  (chainons)  and  are  oriented  approxi¬ 
mately  southeast  by  east  and  north-northwest  or 
southwest  and  northeast.  Thus  we  are  dealing 
with  systems  of  corrugations  or  folds  that  are 
essentially  different.  The  southeast-northwest 
folds  are  those  of  the  mighty  crystalline  and 
Paleozoic  mass  of  the  Iberian  meseta ;  the 
•others  are  those  of  the  bordering  chains,  the 
Pyrenean,  Catalonian  and  Betic.  These  bor¬ 
dering  chains  have  a  nucleus  formed,  like  the 
meseta,  of  Crystalline  and  Paleozoic  rocks,  but 
in  addition  they  possess  representatives  of  al¬ 
most  entire  sedimentary  series.  They  belong 
to  the  zone  of  Alpine  folds;  they  have  had  a 
geologic  history  extremely  different  from  that 
.of  the  meseta;  and  they  also  differ  among 
themselves,  one  from  the  other,  the  Pyrenean 
and  Catalonian  chains  showing  distinctly 
special  formations  while  the  Betic  chain  shows 
types  that  are  general  and  seen  in  the  whole 
Mediterranean  zone.  The  Catalonian  chain 
strongly  resembles  in  almost  all  respects  the 
Pyrenean;  but  it  probably  formed  a  part,  in 
some  former  epoch,  of  a  mighty  crystalline 
mass  occupying  a  portion  of  the  Mediterranean 
until  submerged  at  an  indeterminate  period. 
Similarly,  the  Betic  chain  appears  to  have  been 
partially  submerged  at  the  time  of  those 
Pliocene  movements  which  accompanied  the 
opening  of  the  Strait  of  Gibraltar.  The  meseta 
is  bordered  on  the  south  and  on  the  north  by 
two  great  transverse  inequalities,  of  which  the 
most  striking  is  the  fault  of  the  Guadalquivir, 
at  present  underlined  by  the  depression  in 
which  flows  the  Guadalquivir  River :  a  gigantic 
fracture  that  cut,  as  with  a  knife,  all  the  out¬ 
cropping  strata.  A  happening  probably  of  the 
same  kind  was  associated  with  the  profound 
depression  of  the  Ebro  Valley.  But  the 
mesozoic  deposits  which,  at  different  epochs, 
have  overspread  the  meseta,  now  hide  all  the 
northeast  part  of  the  Guadalquivir  fault  and 
the  fracture  of  the  value  of  the  Ebro.  These 
deposits  are  found  to  be  more  horizontal  as  one 
proceeds  farther  toward  the  interior  of  the 
peninsula.  On  the  borders  of  the  meseta  they 
are  slightly  corrugated  and  form  the  Sierra  del 
Moncayo  and  the  Montes  Universales  which 
mark  out  the  northeast  border.  The  Sierra 
Morena  has  no  geologic  individuality.  The  de¬ 
pressions  of  the  Guadalquivir  and  of  the  Ebro 
have  been  filled  with  Tertiary  sediments;  and 


the  same  holds  true  of  the  lowest  portions  of 
the  meseta,  the  two  Castiles.  In  consequence 
of  a  general  uplifting  movement  throughout 
the  meseta,  with  reference  to  the  level  of  the 
sea,  the  Tertiary  sediments  upon  the  meseta 
have  been  raised  until  they  form  now  the  high 
plateaux  already  described. 

Rivers. —  The  northern  slope  extends  be¬ 
tween  the  Bay  of  Biscay  and  the  Cantabrian 
Mountains.  Here  we  find  a  long  and  narrow 
zone  characterized  by  heavy  rainfall  upon  ex¬ 
tremely  steep  declivities  —  with  the  result  that 
its  rivers  are  torrents,  without  value  for  navi¬ 
gation.  The  eastern  slope  is  divided  into  three 
parts,  namely,  the  slope  of  the  eastern 
Pyrenees,  the  Ebro  Valley  and  the  southeast¬ 
ern  region.  In  the  first  part  we  find  the  Muga, 
Llobregat,  Ter,  Tordera,  Galla  and  Francoli. 
In  the  seGond  part,  which  embraces  almost  one- 
sixth  of  the  area  of  Spain,  we  find  the  Ebro 
and  its  affluents,  the  Zadorra,  Ega,  Aragon, 
Gallego,  Segre,  Cinca,  Jalon,  Calatayud, 
Huerva  and  Guadalupe.  In  the  third  part  are 
the  Jucar,  Vinalopo  and  Segura.  The  Ebro, 
if  we  may  judge  from  data  supplied  by  his¬ 
tory,  was  formerly  navigable  from  its  mouth 
even  to  Logrono;  but  it  has  suffered  important 
changes,  and  canalization  at  two  points  became 
necessary.  The  Carlos  Canal  was  cut  through 
the  delta  formed  by  deposits  of  sand  and  pro¬ 
jecting  out  into  the  Mediterranean;  the  Im¬ 
perial  Canal  was  constructed  from  a  point  40 
miles  below  Zaragoza  (Saragossa)  to  Tudela. 
The  western  slope  is,  from  the  hydrographic 
point  of  view,  most  important  of  all,  since  in 
this  wide  zone  are  found  the  valleys  of  the 
great  rivers  Mino,  Duero,  Tajo  (Tagus), 
Guadiana  and  Guadalquivir.  The  last-men¬ 
tioned  has  always  been  of  highest  value  for 
transportation;  and  in  early  historical  times  it 
was  navigable  far  beyond  Seville  —  even  to 
Cordoba  or  Montoro.  The  southern  slope  is 
even  narrower  than  the  northern,  and  is  the 
least  important  of  all  in  a  hydrographic  sense ; 
the  rivers  of  this  slope  being  characterized  by 
short  course  and  small  volume.  Here  we 
find  emptying  into  the  Mediterranean,  the 
Almeria,  Adra,  Guadalfeo,  Guadalhorce, 
Guadiaro;  and,  emptying  into  the  Atlantic,  the 
Guadalete.  With  a  few  important  exceptions, 
then,  all  the  rivers  of  Spain  dash,  rather  than 
flow,  along  precipitous  beds  among  deflecting 
mountains;  their  character  is  torrential,  their 
courses  sinuous.  Consult  Becker,  J.,  (E1  Medio 
Geografico  en  la  Historia  de  Espana)  ( Boletin 
de  la  Real  Sociedad  Geografico,  Tomo  LVIII, 
Madrid  1916). 

Mountains. —  The  study  of  Spanish  orog¬ 
raphy  concerns  itself  with  the  three  exterior 
lines  that  mark  the  northern,  eastern  and  south¬ 
ern  slopes,  and  the  other  three  that  extend 
through  the  interior.  The  northern  system,  in¬ 
cluding  the  Cantabrian  Cordillera  and  the 
Pyrenees,  bounds  on  the  north  the  central 
meseta  and  the  Ebro  Valley.  According  to 
the  classification  of  the  Geographical  Institute 
of  Madrid,  this  is  followed  by  (2)  the 
Iberian  system,  formed  by  mountain-masses 
which  separate  the  central  meseta  from  the 
Ebro  Valley  [on  the  northeast]  and  from  the 
Mediterranean  slopes;  (3)  the  Central  system, 
generally  known  as  Cordillera  Carpeto- 
Vetonica  or  Carpetana,  which  extends  through 
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the  centre  of  the  peninsula  and  separates  the 
mesetas  of  the  two  Castiles;  (4)  The  system 
of  the  mountains  of  Toledo,  extending  east 
and  west  in  the  centre  of  the  meseta  of  New 
Castile;  (5)  the  Betic  Cordillera,  between  the 
great  central  meseta  and  the  depression  of  the 
Guadalquivir  and  formed  mainly  by  the  Sierra 
Morena;  (6)  the  Penibetic  system,  which  ex¬ 
tends  from  Cape  Tarifa  to  the  Sierra  Nevada, 
including  both,  and  shuts  in  the  valley  of  the 
Betis,  or  Guadalquivir,  on  the  south. 

Climate.—  Extending  approximately  from 
lat.  36°  N.  to  little  less  than  44°  N.,  Spain 
forms  a  part  of  the  southern  region  of  the 
temperate  zone,  and  would  be  endowed  with  a 
climate  characterized  by  very  distinctly  marked 
seasons  were  such  cosmic  traits  not  greatly 
modified  by  various  circumstances.  We  have 
already  mentioned,  among  the  geographical  in¬ 
fluences  to  which  its  climate  is  subject,  the 
great  heights  and  different  orientation  of  its 
cordilleras  and  the  varied  configuration  of  its 
lands  —  such  diversity  of  natural  features  of 
course  affecting  the  atmospheric  circulation  and 
in  part  explaining  sudden  alternations  of  winds 
that  are  hot  and  damp  with  those  that  are  cold 
and  dry.  But  we  must  also  remember  that  the 
north  coasts,  influenced  by  the  Bay  of  Biscay, 
the  western  by  the  Atlantic  Ocean,  the  south¬ 
ern  and  eastern  by  the  Mediterranean  Sea,  ex¬ 
perience  particular  effects  which  are  far  from 
being  the  same.  Moreover,  the  influence  of  the 
Gulf  Stream  is  felt  especially  on  the  northwest 
coast,  and  that  of  the  Sahara  in  the  south.  It 
is,  therefore,  proper  to  emphasize  Spain’s 
climatological  diversity :  it  is  not  possible  to  say 
that  a  well-defined  climate  prevails  in  or 
throughout  any  extensive  region  whatever,  since 
there  exist  in  the  country,  and  sometimes  al¬ 
most  side  by  side,  all  the  mixtures  from  sub¬ 
tropical  to  Alpine.  On  the  plains  of  New 
Castile  and  Estremadura,  as  in  a  large  part  of 
Andalusia,  the  climate  in  summer  is  rather 
fiercely  torrid;  in  all  the  cordilleras  one  finds 
delicious  valleys,  of  benign  temperature ;  but  the 
lands  of  Old  Castile  and  Leon  are  characterized 
by  harsh  and  prolonged  winters.  The  annual 
rainfall,  greatest  in  the  northwest,  especially 
Santiago,  is  slightly  less  at  Saint  Sebastian  and 
Bilbao;  about  half  as  great  at  Coruna,  San 
Fernando,  Caceres  and  Jaen;  less  than  one-half 
as  great  at  Malaga,  Soria,  Burgos,  Huesca, 
Segovia  and  Barcelona;  about  one-third,  or 
even  less,  at  Sevilla,  Murcia,  Valencia,  Granada, 
Alicante,  Molina  and  Madrid ;  about  one-fourth 
at  Leon,  Badajoz,  Lerida,  Cartagena  and  Valla¬ 
dolid;  and  at  Salamanca  and  Zaragoza  the  an¬ 
nual  rainfall  amounts  only  to  one-fifth  or  one- 
sixth  of  that  which  makes  the  Spanish  north¬ 
west  a  beautiful  green  country. 

Flora. —  The  diversities  of  temperature,  etc., 
to  which  we  have  invited  attention  (see  Climate) 
occasion  such  a  variety  in  the  species  of  vegeta¬ 
tion  as  no  other  country  of  Europe  presents. 
For  this  reason  Linnaeus  bestowed  the  title 
<(India  of  Europe®  upon  Spain  —  which,  indeed, 
in  all  historical  ages  has  been  considered  the 
botanist’s  land  of  promise  although  the  growths 
ot  forest  and  field  are  checked  by  the  extreme 
aridity  of  the  meseta.  The  number  of  indig¬ 
enous  species  positively  known  to  exist  in 
Spain  exceeds  to-day  7,100,  without  counting 
those  varieties  and  forms  about  which  doubt  is 


still  entertained.  This  wealth  becomes  even  more 
manifest  on  comparing  it  with  that  of  other 
countries.  Thus,  if  we  reckon  at  10,000  the 
number  of  species  of  vascular  plants  in  Europe 
as  a  whole,  about  5,400  of  them  exist  in  Spain, 
4,225  in  France,  about  5,000  in  Italy,  including 
Sicily,  and  slightly  more  than  1,600  in  England. 
Even  in  the  small  province  of  Madrid  there 
are,  despite  the  aridity  of  its  plains,  approxi¬ 
mately  2,000  species.  And  if  we  compare  the 
numbers  of  the  exclusive  species  we  shall  find 
that  1,200  endemic  species  exist  in  Spain  (about 
22  per  cent  of  the  vasculars)  ;  in  Italy  about 
300  or  about  6  per  cent  of  its  flora).  In  France 
the  strictly  indigenous  species  number  about  100 
(or,  say,  somewhat  more  than  2  per  cent).  We 
may  estimate  very  closely  the  affinity  of  the 
Spanish  flora  with  that  of  other  lands  as  fol¬ 
lows  :  Of  spontaneous  vascular  species  in  Spain 
60  per  cent  are  represented  also  in  the  other 
European  floras ;  25  per  cent  are  very  similar  to 
those  of  northern  Africa ;  slightly  more  than  13 
per  cent  Spain  possesses  in  common  with  Asia; 
with  South  America  not  more  than  per 
cent;  with  North  America  less  than  3  per 
cent;  21/ 2  per  cent  with  tropical  and  southern 
Africa;  and  with  Oceania  only  about  five 
species  per  mille. 

Fauna. —  Like  that  of  all  the  rest  of  the 
Palsearctic-Mediterranean  subzone,  the  fauna  of 
Spain  is  extensive  and  extremely  varied.  A 
leading  work  on  the  crustaceans  entitled  Ma¬ 
terials  para  la  Fauna  Carcinologica  de  Espana,* 
by  Sr.  Odon  de  Buen,  says  that  the  Mediter¬ 
ranean  region  is  richer  than  the  <(Celtic®  [north¬ 
ern  and  northwestern]  in  the  carcinological 
fauna.  D.  Francisco  Garcia  Sola,  in  his 
Memoria  prepared  for  the  Central  Commission 
of  Fisheries  of  the  Navy  Department,  calls  at¬ 
tention  to  the  circumstance  that  the  waters  of 
the  east  and  south  coasts  contain  many  varie¬ 
ties  of  fish  for  the  reason  that  the  Mediter¬ 
ranean  is  ((the  great  natural  breeding-place  of 
the  Atlantic  and  perhaps  of  other  more  remote 
seas.®  The  number  of  specific  forms  or  species 
of  insects  in  the  entire  peninsula  is  reckoned  at 
more  than  160,000.  The  most  common  reptiles 
are  V ip  era  latastei,  Tropidonotus  viperinus, 
Rhinechis  scalaris,  Psammodromus  hispanicus 
and  Lacerta  muralis.  The  avifauna  includes  par¬ 
ticularly  some  arctic  species  in  the  high  moun¬ 
tains,  great  numbers  of  maritime  and  river- 
birds,  and  (in  the  southeast)  several  species 
of  vultures  and  falcons.  Mammals  are  un¬ 
commonly  well  represented,  in  the  Perisodactyl 
order,  by  the  genus  Equus,  and  by  ruminants 
of  the  Artiodac^tyl  order.  The  order  of  Carni¬ 
vora  is  represented  by  the  Ursus  arctos,  by 
Spanish  varieties  of  the  genus  Canis ,  the  Canis 
lupus,  the  Canis  vulpes,  etc. 

Forestry. —  The  mountains  and  many  tracts 
of  the  table-land  are  in  general  very  scantily 
supplied  with  trees  and  a  want  of  timber,  both 
for  fuel  and  economical  purposes,  is  severely 
felt  in  many  quarters.  The  finest  forests  are 
on  the  western  offsets  of  the  Pyrenees  and  in 
the  mountains  of  Asturias.  The  more  remark¬ 
able  trees  are  the  Spanish  chestnut  and  sev¬ 
eral  varieties  of  oak,  and  in  particular  the 
cork-oak. 

Fisheries.-- This  industry  employs  15,512 
boats,  of  which  791  are  steamers,  and  88,150 
fishermen.  The  catch  in  a  recent  year  aggre- 
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gated  148,978  tons  valued  at  $18,166,650.  Cod, 
sardines  and  tunny  fish  are  the  most  important 
catches.  Sardines  and  fish-preserves  are  pre¬ 
pared  in  677  factories  employing  19,320  work¬ 
men  and  having  an  annual  product  valued  at 
$12,634,878. 

Agriculture. —  It  is  remarkable  that  Spain, 
though  one  of  the  most  naturally  productive, 
is  also  one  of  the  least  cultivated  of  the  coun¬ 
tries  of  Europe.  More  than  a  third  of  the  land 
capable  of  profitable  cultivation  is  allowed  to 
lie  waste,  and  the  system  of  agriculture  pur¬ 
sued  is  far  behind  that  of  any  other  European 
country.  The  finest  agricultural  district  is 
Valencia,  where  both  rice  and  corn  are  grown 
far  beyond  the  wants  of  the  actual  popula¬ 
tion,  and  furnish  large  supplies  to  those  parts 
of  the  interior  which  are  less  favorably  situ¬ 
ated.  After  Valencia,  Catalonia,  Murcia,  and 
some  of  the  northern  provinces,  raise  the 
largest  quantities  of  grain.  The  more  impor¬ 
tant  crops  are  wheat,  rice,  maize,  barley  and 
legumes.  The  culture  of  the  vine  is  general, 
and  great  quantities  of  wine  are  made,  both 
for  home  consumption  and  exportation.  The 
demand  for  the  latter  is  chiefly  confined  to 
sherry  and  the  sweet  wines  of  Malaga  and 
Alicante.  A  considerable  part  of  the  grapes 
grown  are  dried  and  exported  in  this  state, 
especially  from  the  port  of  Malaga.  Nuts, 
common  and  pistachio,  walnuts  and  chestnuts 
grow  in  such  abundance  as  to  form  important 
articles  of  trade.  In  the  warmer  districts  the 
olive,  sugarcane  and  cotton-plant  are  partially 
cultivated.  Fruits  are  extremely  abundant  and 
include  in  addition  to  apples,  pears,  cherries, 
piums,  peaches  and  apricots,  the  almond,  date, 
fig,  orange,  citron  and  pomegranate ;  and  in 
the  lower  districts  of  the  south,  the  pineapple 
and  banana.  Hemp  and  flax  are  extensively 
grown  in  Aragon,  and  Galicia,  and  esparto  grows 
in  abundance,  more  especially  in  Valencia  and 
Murcia,  where  it  is  in  extensive  demand  for 
making  ropes,  mats,  baskets,  etc.,  besides  be¬ 
ing  exported.  The  mulberry  thrives  well,  and 
is  largely  cultivated  for  rearing  silkworms  in 
Valencia,  Murcia  and  Granada.  Other  vege¬ 
table  products  are  saffron,  licorice  and  barilla. 
Much  of  the  higher  part  of  the  central  table¬ 
land,  however,  presents  a  very  sterile  appear¬ 
ance,  having  a  thin  stony  soil  and  a  covering 
of  heath  and  scanty  pasture;  still  extensive 
tracts  which  might  be  advantageously  culti¬ 
vated  are  left  almost  in  a  state  of  nature,  to 
be  roamed  over  by  cattle,  sheep,  goats  and 
swine. 

Of  Spanish  soil  88.45  per  cent  is  classed  as 
productive;  of  this  35.5  per  cent  is  devoted 
to  agriculture  and  horticulture,  2.5  to  vineyards, 
2.9  to  olives,  22.2  to  fruits  and  25.3  to  native 
grasses.  There  are  3,426,083  separate  holdings 
which  pay  a  property  tax.  The  acreage  and 
yield  of  the  chief  crops  in  1918  was:  wheat, 
10,348,537  acres,  yield  73,868,578  cwts. ;  barley, 
4,258,892  acres ;  39,406,852  cwts. ;  oats,  1,524,453 
acres,  8,846,606  cwts.;  rye,  1,839,752  acres, 
15,466,774  cwts'.;  maize,  1,182,742  acres,  12,264,- 
502  cwts.;  rice,  111,807  acres,  4,152,968  cwts.; 
beans,  498,385  acres,  4,012,110  cwts.;  kidney 
beans,  794,607  acres,  3,622,040  cwts. ;  peas, 
138,607  acres,  645,356  cwts. ;  chick  peas,  562,267 
acres,  2,334,548  cwts.;  tares,,  457,165  acres, 


1,748,414  cwts.;  vetches,  159,472  acres,  996,522 
cwts. 

In  the  same  year  3,292,925  acres  were  under 
vines.  The  production  was  8,400,104,240  pounds 
of  grapes,  yielding  ordinary  red  and  white 
wines  to  the  extent  of  496,487,596  gallons. 
About  3,760,000  acres  were  under  olives  and 
yielded  1,986,930  tons  of  olives  and  385,053 
tons  of  oil.  The  recent  live-stock  census 
showed  557,676  horses;  1,042,894  mules;  923,- 
996  asses;  3,233,200  cows;  17,227,019  sheep; 
4,181,942  goats;  3,929,449  pigs  and  5,400  camels 
(Canary  Islands). 

Stock  Raising. — Among  domestic  animals 
the  horse,  descended  from  breeds  which  the 
Moors  had  introduced,  was  long  celebrated 
throughout  Europe,  but  has  in  recent  times  de¬ 
clined  in  reputation,  though  Andalusia  still 
boasts  of  many  fine  animals.  The  mule  is 
generally  preferred  to  the  horse,  both  for  car¬ 
riage  and  draft,  and  is  extensively  reared  in 
New  Castile.  Both  it  and  the  ass  are  gen¬ 
erally  of  a  very  superior  description.  Horned 
cattle  are  generally  inferior  and  not  numerous ; 
only  in  a  few  districts  are  cows  kept  for  dairy 
purposes;  bulls,  in  great  demand  for  the  na¬ 
tional  amusement  of  bull-fights,  are  reared  in 
greatest  perfection  in  Andalusia.  The  favor¬ 
ite  stock  is  the  sheep,  a  considerable  propor¬ 
tion  of  which  belongs  to  the  celebrated  Merino 
breed,  to  which  almost  all  the  other  breeds 
of  Europe  are  more  or  less  indebted  for  im¬ 
provement.  Goats  also  are  very  numerous,  and 
in  their  flesh,  milk  and  cheese  furnish  the  favor¬ 
ite  food  of  the  inhabitants.  Swine  are  kept 
in  large  herds  in  some  parts  of  Estremadura 
and  in  some  of  the  northern  provinces,  where 
they  roam  at  large  in  the  forests.  See  Agri¬ 
culture  section. 

Manufactures,  Mining,  Commerce,  etc. — In 

the  Middle  Ages  the  manufactures  of  Spain, 
particularly  along  the  coasts  of  the  Mediter¬ 
ranean,  were  in  a  flourishing  condition  and 
found  an  extensive  demand,  particularly  in  the 
Levant  and  other  parts  of  the  East.  With 
the  expulsion  of  the  Moors  the  branches  which 
they  had  specially  fostered  sunk  rapidly  into 
decay  and  have  never  been  revived.  New  de¬ 
mands,  however,  arose  in  the  West  and  Spain, 
as  the  mother  country,  reserving  to  herself 
the  sole  supply  of  the  colonies,  was  able,  for 
that  purpose  alone,  to  carry  on  a  number  of 
lucrative  manufactures.  The  loss  of  these 
colonies,  putting  a  sudden  stop  to  the  demand, 
was  followed  by  their  almost  as  sudden  ex¬ 
tinction.  The  circumstances  of  the  country 
since  have  been  the  most  unfavorable  that 
can  be  conceived  to  the  progress  of  any  branch 
of  regular  industry  and  hence  the  only  manu¬ 
factures  of  any  importance  are  to  be  found 
in  a  few  of  the  larger  towns,  especially  Barce¬ 
lona.  Spain  is  comparatively  rich  in  minerals. 
Iron  is  plentiful  in  Huelva,  Navarre,  Oviedo, 
Santander,  Seville  and  Vizcaya;  copper  in 
Cordoba,  Huelva  and  Seville;  coal  in  Cordoba, 
Geronas,  Leon,  Oviedo  and  Valencia;  zinc  in 
Guipuzcoa,  Murcia,  Santander  and  Vizcaya ; 
cobalt  in  Oviedo;  lead  in  Almeria  Jaen  and 
Murcia;  manganese  in  Huelva,  Oviedo  and 
Seville ;  quicksilver  in  Ciudad  Real  and  Oviedo ; 
silver  in  Guadalajara;  soda  in  Burgos  and. phos¬ 
phorus  in  Caceres  and  Huelva.  'Platinum  has 
also  been  found  in  small  quantities.  A  recent 
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industrial  census  showed  127,556  men,  3,917 
women  and  20,273  boys  and  girls  under  18 
employed  in  connection  with  the  mining  indus¬ 
tries.  In  1917  the  total  value  of  the  mineral 
output  was  $97,692,858,  made  up  as  follows: 


MINERAL 

Quantity 
produced  in 
metric  tons 

Value 

Anthracite . 

324,756 

$2,473,373 

Asphalt . 

1,817 

4,274 

Mercury . 

18,706 

701,064 

Sulphur . 

84,979 

1,580,921 

Zinc . 

123,486 

1,830,286 

Copper . 

1,901,340 

12,295,912 

Tin . 

77 

21,160 

Phosphorite . 

28,148 

137,019 

Iron . 

5,551,071 

7,925,115 

Iron  pyrites . 

376,918 

3,898,320 

Coal . 

5,042,213 

48,097,335 

Lignite . 

637,841 

4,690,024 

Manganese . 

54,474 

419,824 

Silver . 

96 

15,654 

Lead . 

240,368 

12,305,766 

Argentiferous  lead . 

13,218 

6,592 

Salt . 

309,413 

368,172 

Wolfram . 

546 

328,856 

There  are  large  manufactures  of  cottons, 
Catalonia  being  the  principal  centre  of  this 
industry.  There  were  reported  at  the  last  in¬ 
dustrial  census,  742  establishments  employ¬ 
ing  68,300  looms  and  with  2,614,500  spindles. 
The  woolen  industry  occupies  8,800  looms  and 
662,000  spindles.  There  are  144  paper  mills 
and  37  glass-making  factories.  Corks  are  also 
an  important  product.  In  a  recent  year  51,089 
tons  were  manufactured  having  a  value  of 
about  $9,000,000. 

Imports  in  1918  were  valued  at  $121,970,- 
385  and  the  exports  $189,585,420.  In  that  year 
the  chief  classes  of  imports  and  exports  were 
as  follows : 


CLASS 

1918 

Imports 

Exports 

Stone,  glassware,  pottery. 

$5,799,220 

$15,042,840 

Minerals,  metals  .  and 

metal  goods . 

3,998,330 

29,692,450 

Drugs  and  chemicals .... 

7,236,800 

12,262,950 

Cotton  and  cotton  manu¬ 

factures  . 

20,506,420 

23,577,800 

Other  vegetable  fibres, 

etc . 

3,506,220 

1,909,715 

Wool,  hair,  and  their 

manufactures . 

6,327,680 

17,923,785 

Silk  and  silk  manufac¬ 

tures  . 

5,210,655 

1,401,495 

Paper  and  paper  goods.  . 

1,704,640 

2,984,515 

Timber  and  timber  prod¬ 

ucts  . 

2,668,915 

7,102,220 

Animals,  animal  products. 

9,934,560 

7,302,710 

Machinery,  vehicles,  etc.. 

11,888,390 

4,103,145 

Food  stuffs,  including 

grains,  sugar,  wine,  etc. 

25,619,315 

66,656,980 

Miscellaneous . . 

3,788,025 

2,721,200 

Gold  (bar  and  coin) . 

6,771,740 

40,310 

Silver . 

57,040 

1,863,305 

Tobacco  (special) . . 

6,795,310 

Packing . 

157,125 

$121,970,385 

$189,585,420 

The  value  of  all  wine  exported  in  1918  was 
$18,625,685.  In  1917  the  United  States  was 


the  leading  country  importing  goods  into 
Spain  with  a  total  value  of  $155,339,800.  In 
the  same  year  France  took  more  Spanish  goods 
($117,653,600)  than  any  other  country.  The 
United  Kingdom  was  second  with  $40,413,000 
and  the  United  States  third  with  $21,225,600. 
Cuba,  Porto  Rico  and  the  Philippines  also 
($117,653,600)  than  any  other  country.  The 
customs  receipts  and  post  dues  amounted  to 
$23,935,235  in  1918. 

Art. —  See  Spanish  Art. 

Language  and  Literature.—  See  Spanish 
Language;  Spanish  Literature. 

Spanish  Educational  System. —  The  pres¬ 
ent  Spanish  school  system  dates  from  1900. 
The  centres  of  education  are  divided  into  three 
categories :  primary,  secondary,  or  preparatory, 
and  superior,  or  university.  The  first  is  sup¬ 
plied  by  the  municipalities  or  by  licensed  pri¬ 
vate  schools;  the  secpnd  is  directly  controlled 
by  the  state  and  consists  of  institutes  and  pri¬ 
vate  colleges  under  governmental  supervision. 
The  instruction  in  the  preparatory  schools  con¬ 
sists  of  two  sections,  arts  and  sciences,  and  the 
baccalaureate  is  given  in  these  institutions  and 
not  in  the  universities.  The  third  class  is  made 
up  of  the  universities,  all  supported  by  the 
state.  In  the  larger  cities,  moreover,  are 
normal  colleges,  commercial  and  language 
schools  and  institutions  for  the  primary  in¬ 
struction  of  adults.  The  system  is  well  planned 
and  based  on  good  laws  but  the  lack  of  finances 
makes  even  the  number  of  primary  schools-  in¬ 
adequate  in  small  towns  and  rural  districts. 
The  whole  system  is  under  control  of  the  Min¬ 
ister  of  Public  Instruction  and  Fine  Arts. 

Spain  is  divided  into  11  university  districts 
with  uniform  organization,  which  are  in  order 
of  rank:  Madrid,  Barcelona,  Granada,  Oviedo, 
Salamanca,  Santiago,  Seville,  Valencia,  Valla¬ 
dolid,  Murcia  and  Saragossa.  The  largest  is 
Madrid  with  more  than  6,500  students.  At  the 
head  of  each  university  is  a  president  who  has 
charge  not  only  of  the  institution  proper,  but 
of  all  the  schools  in  his  district.  The  faculties 
are  presided  over  by  deans  subordinate  to  the 
president.  Professors  obtain  their  chairs  in 
competitive  examinations  held  publicly  when  a 
vacancy  occurs.  Besides  the  10  universities 
maintained  by  the  state  are  three  controlled 
by  religious  orders ;  but  they  are  not  officially 
recognized  and  to  obtain  credit  for  his  work  in 
these  institutions  a  student  has  to  pass  the  pre¬ 
scribed  examinations  in  the  state  universities. 
In  the  near  future  the  government  is  to  estab¬ 
lish  another  university  in  the  Canary  Islands, 
now  a  province  of  Spain. 

The  government  institutes  or  preparatory 
schools  are  grouped  in  10  sections  correspond¬ 
ing  to  the  10  universities  of  the  state  and  are 
further  subdivided  into  provincial  or  local  in¬ 
stitutes  according  to  their  importance. 

University  instruction  embraces  the  five  fac¬ 
ulties  of  philosophy  and  letters,  sciences,  law, 
medicine  and  pharmacy,  all  of  which  include 
several  subdivisions.  Theology  is  not  now 
taught  in  the  universities  although  members  of 
the  clergy  and  religious  orders  often  hold  im¬ 
portant  chairs  in  them.  All  five  faculties  ex¬ 
ist  and  the  doctorate  is  conferred  only  in  the 
Central  University  of  Madrid.  Modern  lan-  * 
guages  are  not  taught  in  the  universities  but  in 
certain  special  schools.  French  is  taught  in 
the  institutes. 
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To  obtain  the  doctorate  in  medicine  seven 
years’  study  are  necessary ;  this  is  the  longest 
course.  The  degree  of  licentiate  is  conferred 
after  six  years’  study  in  law,  five  in  pharmacy 
and  four  in  the  other  faculties.  The  doctor¬ 
ate  and  the  licentiate  are  given  in  all  faculties. 
These  two  are  the  only  university  degrees.  The 
former  is  similar  to  that  given  in  American 
universities,  while  the  latter  is  an  intermediate 
stage  between  the  American  degree  of  bach¬ 
elor  and  master.  The  student  must  needs  have 
attained  the  age  of  16  and  received  the  bacca¬ 
laureate  in  arts  or  sciences  before  per¬ 
mitted  to  enter  the  universities  as  a  candidate 
for  a  degree.  The  students  are  divided  into 
two  classes:  official  or  free  ( oficial  o  libre). 
The  official  students  must  attend  classes  and 
stand  examinations,  somewhat  less  rigorous 
than  those  given  to  the  students  of  the  latter 
class,  who  do  not  attend  classes  and  matriculate 
only  for  the  examinations  at  the  end  of  the 
year.  The  examinations  are  both  oral  and  writ¬ 
ten  and  a  second  series  have  to  be  passed  when 
the  student  applies  for  his  degree.  This  divi¬ 
sion  of  the  students  into  official  and  free  also 
applies  to  the  institutes  of  idle  state.  A  student 
may  be  official  or  free  at  his  option,  or  he  may 
be  a  free  student  in  some  subjects  and  official 
in  others,  or  free  in  all  subjects  and  attend  the 
class  lectures  with  the  permission  of  the  pro¬ 
fessor  in  charge.  This  arrangement  exists  for 
the  convenience  of  the  student  who  receives  his 
instruction  from  a  tutor  or  who  attends  an 
institution  conducted  by  the  Church.  No  dis¬ 
tinction  is  made  between  the  sexes  in  govern¬ 
mental  schools  and  women  have  never  been  re¬ 
fused  admittance  to  the  universities.  The 
number  of  women  taking  university  courses, 
however,  is  negligible  and  in  1914  there  were 
only  some  25  in  the  University  of  Madrid. 

Certificates  signed  by  the  examining  board 
of  three  professors  are  given  to  the  student 
for  each  subject  he  passes;  the  three  passing 
grades  are  ^approved,®  ((honorable  mention® 
and  ^excellent,®  and  the  Certificates  are  marked 
accordingly.  A  student  who  receives  «excel- 
lent®  (sobresaliente)  in  his  subjects  is  entitled 
to  the  remission  of  part  of  his  fees  for  the 
following  academic  year.  All  students,  official 
and  free,  pay  about  35  pesetas  ($6.65)  for  each 
subject  in  which  they  are  examined.  Students 
particularly  successful  in  their  university  work 
are  sometimes,  but  not  always,  granted  gov¬ 
ernment  grants  for  study  abroad.  According 
to  a  royal  decree  of  19  Sept.  1913  ((titles  which 
in  their  respective  countries  give  the  holder 
entrance  without  examination  into  the  univer¬ 
sities  will  be  valid  in  Spain.®  Owing  to  Spain’s 
refusal  hitherto  to  recognize  foreign  degrees, 
many  thousands  of  students  from  Latin  Amer¬ 
ica  are  studying  in  other  lands.  Since  1902 
the  Spanish  government  has  sent  scholars, 
teachers  and  professors  to  foreign  countries 
to  study.  Since  1910  there  has  existed  a 
Board  of  Scientific  Research  ( Junta  para  am¬ 
pliation  de  estudios),  which  connects  the  work 
done  abroad  with  the  organization  of  new 
laboratories  in  Spain,  and  publishes  works 
showing  the  results  obtained.  This  board  has 
started  the  foundation  of  Halls  of  Residence 
for  students  where  an  important  educational 
and  a  certain  amount  of  scientific  work  is  done. 
This  board  expands  about  800,000  pesetas  ($154- 
000)  per  annum.  A  Hall  of  Residence  for 


women  students  was  opened  in  Madrid  in 
1916. 

The  government  spends  about  $8,000,000  an¬ 
nually  on  its  primary  school  system.  There 
are  26,108  public  and  5,669  private  schools,  the 
total  number  of  pupils  being  2,604,308.  There 
are  58  institutes  or  middle-grade  schools  with 
52,015  pupils.  The  11  universities  are  attended 
by  32,683  students.  The  educational  system 
and  fine  arts  departments  cost  the  government 
$15,000,000  in  1918. 

Religion. —  The  state  religion  is  Roman 
Catholic.  The  Church  is  governed  by  9  arch¬ 
bishops  and  47  bishops,  but  two  of  the  former 
and  five  of  the  latter  have  their  dioceses  be¬ 
yond  sea.  The  number  of  parishes  is  about 
20,498.  In  1837  all  the  convents  of  monks,  with 
a  few  exceptions,  were  suppressed  and  their 
revenues,  subject  to  a  provision  for  existing 
members,  confiscated  to  the  state.  At  the 
period  of  extinction  the  number  of  convents 
was  1,940,  with  30,906  monks;  there  are  still 
790  convents  with  9,339  monks  and  3,010  with 
39,709  nuns.  Since  the  last  revolution  toleration 
of  all  denominations  has  been  decreed.  The 
whole  population  of  Spain  is  Roman  Catholic, 
except  about  30,000  of  whom  7,000  are  Protes¬ 
tants  and  4,000  Jews,  Rationalists,  etc.  The 
State  supports  the  clergy  of  whom  there  are 
over  35,000.  About  $8,000,000  are  expended  an¬ 
nually  for  this  purpose.  Relations  between 
Church  and  State  are  regulated  by  the  Con¬ 
cordat  of  1851. 

Army  and  Navy. —  Military  service  is  com¬ 
pulsory.  The  total  term  of  service  extends 
over  18  years.  According  to  the  law  enacted  in 
1912  this  period  is  divided  into :  one  year,  Re- 
clutas  en  Caja  (recruits  in  deposit)  ;  three 
years,  active  army  (first  standing)  ;  five  years, 
active  army  (second  standing)  ;  six  years,  re¬ 
serve;  and  three  years,  territorial  reserve.  A 
general  army  staff  was  created  in  January 
1916.  For  army  administrative  purpose,  Spain 
is  divided  into  eight  territorial  districts,  each 
under  a  captain-general.  District  one  to  six 
inclusive  each  furnish  two  divisions,  the  dis¬ 
tricts  seven  and  eight,  one  division.  A  divi¬ 
sion  comprises  two  infantry  brigades,  each  con¬ 
sisting  of  two  regiments  of  three  battalions, 
one  regiment  of  cavalry,  and  one  regiment  of 
field  artillery  of  six  batteries.  Batteries  have 
four  guns.  The  peace  establishment  of  the 
army  was  fixed  at  190,228  men  of  all  ranks 
for  1918.  In  addition  to  the  organization  out¬ 
lined  above,  which  would  develop  a  war  strength 
of  about  1,400,000,  there  are  the  Guardia  Civil 
and  the  Carabineros.  The  former  is  a  police 
force,  and  the  latter  a  species  of  coast  guard  or 
revenue  police.  The  Guardia  has  a  strength  of 
18,000  infantry  and  2,500  cavalry;  the  Carabin¬ 
eros  13,000  infantry  and  about  500  cavalry. 
Outside  of  Spain  there  are  three  military  dis¬ 
tricts  —  Morocco,  the  Balearic  Islands  and  the 
Canaries.  In  the  two  last-named  the  forces 
are  recruited  from  the  islanders  but  in  Morocco 
the  troops  are  Spanish  and  are  always  on  a 
war  footing.  The  African  (Morocco)  estab¬ 
lishment  totals  about  70,000  men.  The  Mauser 
275,  model  of  1893  is  the  infantry  arm. 
Schneider  Canet  14^4  pr.  of  19.106  that  of  the 
field  artillery. 

There  is  a  military  aviation  school  at  Cuatro 
Vientos,  near  Madrid.  There  are  military 
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wireless  stations  at  Carabanchel  (range  540 
miles),  Barcelona  (430  miles),  Melilla,  Centa, 
Tetuan,  Bilbao,  Valencia  (of  320  miles  each), 
Almeria,  Larache  (220  miles  each),  Mahon 
(Baleares)  and  Coruna.  The  military  budget 
for  1918  aggregated  $53,000,000,  of  which  about 
$20,000,000  was  for  the  Moroccan  establish¬ 
ment. 

The  old  navy  was  about  totally  destroyed 
or  captured  in  the  war  with  the  United  States, 
but  in  recent  years  naval  construction  has 
somewhat  reinstated  Spain  in  her  old  position. 
The  navy  at  present  has  three  dreadnoughts  of 
15,460  tons  displacement  each  and  are  armed 
with  eight  12-inch,  20  4-inch  and  six  smaller 
rifles,  also  two  torpedo  tubes.  The  horse¬ 
power  of  each  vessel  is  15,500  and  the  speed 
19^4  knots  per  hour.  There  is  also  one  old 
battleship,  the  Pelayo  of  9,890  tons.  There 
are  seven  cruisers,  totaling  33,000  tons,  also  13 
destroyers  and  24  modern  torpedo  boats,  and  a 
few  gunboats.  In  1915  a  new  construction 
program  was  inaugurated  calling  for  four 
cruisers,  six  destroyers,  28  submarines,  three 
gunboats,  18  coast-defense  vessels,  submarine 
mines,  repair  docks,  etc.,  at  a  cost  of  $55,000,- 
000  to  be  completed  in  six  years.  Spain  has 
10  submarines.  The  strength  of  the  navy  in 
1918  was  fixed  at  11,091  sailors,  4,190  marines 
and  1,662  officers. 

Money,  Weights  and  Measures. —  By  a 

decree  of  the  Cortes  in  1868  a  new  monetary 
system  was  introduced  into  Spain,  according  to 
which  accounts  are  kept  in  centesimos  and 
pesetas:  100  centimos  — 1  peseta  — $0.19;  or 
one  franc.  The  gold  coins  are  pieces  of  100, 
50,  25,  20,  10  and  5  pesetas;  the  silver  coins 
are  pieces  of  5,  2,  1  pesetas  and  50  centesimos. 
The  bronze  coins  are  pieces  of  10,  5,  2  and  1 
centimos.  The  weights  and  measures  are  pre¬ 
cisely  the  same  as  those  of  France,  with  no 
other  change  than  a  slight  one  of  names,  the 
metre  becoming  th^  metro,  the  litre  the  litro 
and  so  on.  The  old  system  is  still  in  use  in 
many  places.  Its  chief  weights  are  the  Quin¬ 
tal  =  220 A  pounds;  the  libra  =  1.014  pounds; 
liquid  measures  are  the  arroba  =  3l/i  gallons 
for  wine  and  2^4  gallons  for  oil;  the  square 
vara^  1.09  vara  =  l  yard;  dry  measure,  the 
fanega—\l/i  imperial  bushels. 

Communications  and  Shipping. —  Trade 
labors  under  great  disadvantages  from  the 
want  of  proper  means  of  communication.  The 
roads,  except  the  royal  roads  ( caminos  reales), 
are  generally  wretched ;  the  rivers,  though 
numerous,  are  ill  fitted  for  navigation;  and 
though  in  recent  times  much  has  been  done  in 
constructing  railways  and  tramways,  much 
more  is  still  required.  Hence  the  foreign  trade 
is  almost  necessarily  confined  to  such  articles 
of  raw  produce  as  are  raised  in  greatest  abun¬ 
dance  and  can  be  most  easily  conveyed  to  a 
seaport.  The  length  of  railways  in  Spain  is 
8,993  miles  (14,988  kilometres),  of  which 
6,880  miles  are  of  5.48  foot  gauge  (1.67  metres) 
and  2,106  miles  of  varying  gauges,  but  mostly 
of  3.28  foot  gauge.  About  seven  miles  are 
cogwheel  and  funicular  lines.  About  71,000,- 
000  passengers  were  carried  in  1917  and  35, 500,- 
000  tons  of  merchandise.  All  roads  are  in  the 
hands  of  private  companies,  but  nearly  all  are 
subsidized  by  the  government.  The  receipts 
of  the  Post-Office  Department  in  1916  were 


$7,599,760  and  the  expenses  $3,910,655.  In  that 
year  it  handled  190,733,150  letters  and  post-cards 
and  280,351,621  printed  papers,  samples,  etc. 
There  are  6,792  post-offices.  Spain  has  64,832 
miles  of  telegraphs,  which  in  1916  carried 
16,705,945  messages.  The  system  has  2,435 
offices.  There  are  141  urban  telephone  systems 
and  202  interurban  circuits,  with  a  total  of 
48,410  telephone  stations.  There  are  10  wire¬ 
less  stations  controlled  by  a  single  company. 

The  Spanish  merchant  marine  consists  of 
495  steam  vessels  of  749,548  tons  net  and  85 
sailing  vessels  of  31,209  tons  net.  In  1918 
there  entered  with  cargoes  at  Spanish  ports 
5,857  vessels  of  5,060,937  tons  and  6,618  vessels 
in  ballast  of  3,684,747  tons.  In  the  same  year 
the  total  clearances  were  13,836  vessels  of 
7,203,843  tons  of  which  12,595  vessels  of  6,700,- 
452  tons  were  with  cargoes.  Of  the  vessels 
entered  9,699  of  5,607,185  tons  were  Spanish ;  of 
the  clearances  11,120  of  4,093,436  tons  were  of 
Spanish  registry. 

Government. —  Up  to  1868  the  government 
of  Spain,  which  was  that  of  a  hereditary  con¬ 
stitutional  monarchy,  was  regulated  by  a  con¬ 
stitution  adopted  in  1837,  and  subsequently 
modified  in  1845.  After  the  deposition  of  Isa¬ 
bella  II  a  new  constitution  was  drawn  up  by 
the  Cortes,  elected  by  universal  suffrage.  This 
constitution  bore  date  1  June  1869,  and  modi¬ 
fied  considerably  the  previous  one.  According 
to  it,  <(all  powers  emanate  from  the  nation. 
The  power  to  make  laws  resides  in  the  Cortes. 
The  sovereign  sanctions  and  promulgates  the 
laws.  The  executive  power  resides  in  the  sov¬ 
ereign,  who  exercises  it  by  means  of  ministers. 
The  tribunals  exercise  the  judicial  power.® 
After  the  abdication  of  King  Amadeo  in  Febru¬ 
ary  1873,  Spain  changed  its  form  of  govern¬ 
ment  to  that  of  a  federative  republic,  until  the 
proclamation,  as  king,  of  Alfonso  XII.,  31 
Dec.  1874,  when  the  constitution  of  1869  was 
again  brought, into  force.  A  new  constitution, 
however,  was  proclaimed  in  1876,  when  certain 
amendments  were  introduced.  According  to 
the  enactments  at  present  in  force  Spain  is 
governed  constitutionally,  the  executive  power 
residing  in  the  king,  the  legislative  in  the  king 
and  Cortes  (or  parliament)  conjointly.  The 
Cortes  consists  of  two  independent  bodies  or 
bodies  of  equal  authority,  the  Senate  and  the 
Congress.  The  members  of  the  Senate  form 
three  classes,  namely,  senators  in  their  own 
right,  not  to  exceed  80  in  number;  life  senators 
nominated  by  the  crown,  100  in  number;  and 
elected  senators,  180  in  number.  The  senators 
in  their  own  right  include  royal  princes  who 
have  attained  their  majority;  grandees  of  the 
kingdom  who  are  in  possession  of  an  income 
of  60,000  pesetas  or  about  $12,000;  captains- 
general  in  the  army,  admirals  of  the  navy; 
the  archbishops,  the  patriarch  of  the  Indies, 
the  presidents  of  the  council  of  state,  the  su¬ 
preme  tribunal  and  several  other  similar  func¬ 
tionaries.  The  elective  senators  are  chosen  by 
the  corporations  of  state,  such  as  provincial  leg¬ 
islatures,  universities,  the  ecclesiastical  bodies, 
etc.,  and  the  citizens  who  are  the  largest  payers 
of  state  burdens,  and  this  portion  of  the  Senate 
is  renewed  by  one-half  every  five  years  or 
altogether  when  the  body  is  dissolved  by  the 
sovereign.  The  Congress  or  second  legislative 
body,  is  to  comprise  at  least  one  deputy  to 
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each  50,000  of  the  population.  The  Cortes 
must  meet  each  year,  and  its  sessions  are  to  be 
convoked,  suspended  or  closed  by  the  king. 
No  project  can  become  law  until  after  it  has 
been  voted  in  both  bodies.  Projects  of  finance 
or  taxation  must  be  presented  to  the  Congress 
before  being  submitted  to  the  Senate.  Voting 
is  compulsory  for  all  males  over  the  age  of 
25  with  a  few  exceptions.  All  such  voters 
must  be  registered  on  the  voting  list  and 
must  possess  full  civil  rights.  Members  of 
Congress  must  be  25  years  of  age  and  are 
re-eligible  indefinitely,  the  election  being  held 
quinquennially.  There  are  417  deputies. 
Neither  senators  nor  deputies  receive  any 
compensation. 

Local  Government. —  The  various  provinces 
and  communes  are  governed  by  their  own 
municipal  laws  with  local  administration. 
Every  commune  has  its  own  elected  ayunta- 
miento ,  consisting  of  from  five  to  50  regi- 
dores  or  consejales  and  presided  over  by  the 
alcalde,  who  in  the  larger  towns  is  assisted  by 
several  Tenientes  Alcaldes.  The  entire  munici¬ 
pal  government,  with  power  of  taxation,  is 
vested  in  the  Ayuntamientos.  Half  the  mem¬ 
bers  are  elected  every  two  years  and  they 
appoint  the  Alcalde  from  their  own  body. 
Members  cannot  be  re-elected  until  after  two 
years.  Each  province  has  its  diputacio  pro¬ 
vincial  or  parliament,  whose  members  are 
elected  by  the  ayuntamientos,  and  in  which  are 
vested  large  political  powers.  It  meets  an¬ 
nually,  and  is  permanently  represented  by  the 
Comision  provincial,  a  committee  of  its  mem¬ 
bers,  appointed  every  year.  Neither  the  na¬ 
tional  executive  nor  the  Cortes  have  the  right 
to  interfere  in  the  established  municipal  and 
provincial  administration  except  in  the  case  of 
the  action  of  the  Diputaciones  Provinciales  and 
Ayuntamientos  going  beyond  the  locally  limited 
sphere  to  the  injury  of  the  general  and  per¬ 
manent  interest.  Pressure  is  often  brought  to 
bear  on  local  elections  by  the  central  govern¬ 
ment. 

Finances. —  The  revenue,  raised  chiefly  by 
direct  and  indirect  taxation,  stamp-duties,  gov¬ 
ernment  monopolies,  colonial  revenue  and  in¬ 
come  from  state  property,  amounted  in  1919  to 
1,648,800,068  pesetas  ($329,760,013)  and  the  ex¬ 
penditure  to  2,065,065,606  pesetas  ($413,013,- 
121).  Of  the  latter  the  public  debt  absorbed 
$100,663,261,  the  Ministry  of  War,  $87,232,469, 
the  Ministry  of  the  Interior,  $44,000,000  and 
the  Royal  Household,  $1,840,000.  The  Na¬ 
tional  Debt  of  Spain  on  1  Jan.  1919  was 
$1,884,317,207. 

Population. —  Formed  by  amalgamation  of 
races  or  peoples  as  distinct  as  the  Iberian,  Celt, 
Phoenician,  Greek,  Carthaginian,  Hebrew,  Ro¬ 
man,  Germano-Slav  and  Arabian,  the  population 
of  Spain  is  endowed  with  characteristics  which 
it  is  important  to  consider  in  connection  with 
the  development,  or  retardation  of  development, 
of  the  country;  and  that  portion  of  the  subject 
will,  accordingly,  be  taken  up  in  the  sec¬ 
tion  History.  At  present  we  note  the  total 
number  of  inhabitants  (estimate  in  round  num¬ 
bers  for  1917  about  20,376,000)  and  their  dis¬ 
tribution  among  the  provinces,  possessions  and 
chief  cities.  The  following  table  has  been  pre¬ 
pared  with  great  care,  but  we  think  it  impos¬ 


sible  to  achieve  more  than  approximate  accuracy 
in  every  item. 


Number  of 

Area  in 

PROVINCES 

inhabitants 

square  miles 

Alava . 

98,000 

1,175 

Albacete . 

240,000 

5,737 

Alicante . 

500,000 

2,185 

Almeria . 

385,000 

3,360 

Avila . 

212,000 

3,04? 

Badajoz . 

620,000 

8,451 

Baleares . 

330,000 

1,935 

Barcelona . 

1,164,000 

2,968 

Burgos . 

350,000 

5,480 

Caceres . 

416,000 

7,667 

Cadiz  and  Ceuta . 

476,000 

2,834 

Canarias . 

450,000 

2,807 

Castellon . 

323 , 000 

2,495 

Ciudad  Real . 

400,000 

7,620 

Cordoba . .  . 

506,000 

5,299 

Coruna . 

684,000 

3,051 

Cuenca . 

276,000 

6,636 

Gerona . 

326,000 

2,264 

Granada . 

534,000 

4,928 

Guadalajara . 

213,000 

4,676 

Guipuzcoa . 

237,000 

728 

Huelva . 

327,000 

3,913 

Huesca . 

249,000 

5,848 

Ja6n . 

547,000 

5,203 

Leon . 

396,000 

5,936 

Lerida . 

289,000 

4,690 

Logrono . 

189,000 

1,946 

Lugo . 

483,000 

3,814 

Madrid . 

879,000 

3,084 

Malaga . 

529,000 

2,812 

Murcia . 

616,000 

4,453 

Navarra . 

317,000 

4,055 

Orense . 

424,000 

2,694 

Oviedo . 

701,000 

4,205 

Palencia . 

197,000 

3,256 

Pontevedra . 

504,000 

1,695 

Salamanca . 

337,000 

4,829 

Santander . 

322,000 

2,108 

Segovia . 

170,000 

2,635 

Sevilla . 

618,000 

5 , 420 

So  via . 

158,000 

3,983 

Tarragona . 

338,000 

2,505 

Teruel . 

287,000 

5,720 

Toledo . 

427,000 

5,919 

Valencia . 

885,000 

4,150 

Valladolid . 

287,000 

2,922 

Vizcaya  or  Biscay . 

388,000 

836 

Zamora . 

275,000 

4,097 

Zaragoza . 

450,000 

6,726 

Possessions  in  the  Gulf  of  Guinea . 

24,0001 

Possessions  on  north  and  north¬ 

Uncertain 

west  coast  of  Africa . 

23,000] 

Totals . 

20,376,000 

194,783 

The  cities  with  a  population  of  more  than 
29,000  each  were  in  1917:  Madrid,  600,000; 
Barcelona,  588,000;  Valencia,  234,000;  Sevilla, 
159,000;  Malaga,  137,000;  Murcia,  126,000; 
Zaragoza,  112,000;  Cartagena,  103,000;  Bilbao, 
94,000;  Valladolid,  72,000;  Lorca,  71,000;  Palma, 
68,000 ;  Cadiz,  68,000 ;  Cordoba,  67,000 ;  San¬ 
tander,  66,000;  Santa  Cruz  (Canary  Islands), 
64,000;  Las  Palmas,  63,000;  Jerez,  63,000;  Ali¬ 
cante,  56,000;  Jihon,  56,000;  Oviedo,  54,000; 
San  Sebastian,  50,000;  Almeria,  49,000;  Coruna, 
48,000;  Linares,  39,000;  Badajoz,  36,000;  Alcoy, 
34,000;  Vitoria,  33,000;  C^stellon,  33,000;  Bur¬ 
gos,  32,000;  Salamanca,  30,000;  Pamplona, 
30,000;  Jaen,  30,000;  Huelva,  30,000. 

Ethnology. —  The  inhabitants  of  Spain  con¬ 
sist  chiefly  of  Spaniards  proper,  composed  of  a 
mixture  of  ancient  aborigines,  Romans,  Visi¬ 
goths,  Vandals  and  Suevi;  but  partly  also  of 
three  other  distinct  races  —  Basques,  occupying 
the  provinces  to  which  they  give  their  name 
and  forming  about  ^  of  the  whole  population ; 
Moors  who,  in  the  general  expulsion  of  their 
countrymen,  found  refuge  in  several  valleys 
in  the  kingdom  of  Granada  and  the  Castiles, 
and  whose  descendants,  unmingled  with  the 
other  inhabitants,  are  still  living  there  to  the 
number  of  about  60,000 ;  and  Gitanos  or  gypsies, 
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A  group  of  peasants  from  the  Province  of  Leon,  in  their  Characteristic  Costumes 
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who  are  found  diffused  over  all  parts  of  the 
Peninsula.  The  Spaniards  proper,  to  whom 
only  it  is  necessary  here  to  advert,  are  of 
middle  stature,  well  formed,  of  a  sallow  hue, 
sharp  features,  dark  hair  and  keen  black  eyes. 
In  diet  the  Spaniards  are  frugal  and  tem¬ 
perate.  Their  wants  being  thus  comparatively 
few,  are  easily  satisfied  and  furnish  no  strong 
stimulus  to  exertion.  Indolence  accordingly  is 
a  prevailing  vice,  and  the  highest  ambition  gen¬ 
erally  felt  is  to  be  able  to  live  without  doing 
anything.  In  their  intercourse  with  strangers 
they  are  reserved,  taciturn  and  stand  much 
upon  their  dignity,  afraid  apparently  of  its  be¬ 
ing  encroached  upon  by  undue  familiarity;  but 
on  finding  what  they  conceive  to  be  their  true 
place  properly  recognized,  they  lay  aside  their 
restraint,  form  strong  attachments  and  become 
the  most  agreeable  of  companions.  With  their 
natural  indolence  there  is  a  strange  mixture 
of  enthusiasm,  and  when  their  passions  are 
once  roused  there  are  few  extravagances  or 
excesses  of  which  they  are  not  capable.  In 
favorable  circumstances  this  part  of  their  char¬ 
acter  has  often  manifested  itself  in  chivalric 
exploits. 

History. —  Spain  was  known  to  the  Greeks 
and  Romans  as  Spania,  Hispania  and  Iberia. 
The  most  ancient  inhabitants  of  Spain  appear  to 
have  been  the  Iberians,  who  also  extended  be¬ 
yond  the  Pyrenees  into  Gaul  as  far  as  the 
Rhone.  To  these  afterward  were  joined  cer¬ 
tain  tribes  of  Celts,  who  succeeded  in  making 
a  settlement  for  themselves  in  the  country  after 
sanguinary  contests  with  the  aborigines.  In 
process  of  time  the  two  races  were  amalgamated 
into  one  and  went  under  the  common  appella¬ 
tion  of  Celtiberians.  These  occupied  princi¬ 
pally  the  high  table-land  in  the  centre  of  the 
country.  The  other  parts  were  occupied  by 
tribes  of  Iberians  and  Celts  who  had  never  in¬ 
termingled.  Pure  Iberian  tribes,  from  whom 
are  descended  the  modern  Basques,  were  to  be 
found  in  the  Pyrenees  and  on  the  coasts,  while 
the  unmixed  Celts  inhabited  the  northwestern 
corner  of  the  country,  corresponding  to  modern 
Galicia.  The  Phoenicians  were  the  first  civilized 
nation  who  made  a  descent  on  the  peninsula 
and  founded  settlements  there.  Somewhat  later 
the  Greeks  made  their  appearance,  and  among 
other  colonies  founded  Saguntum.  But  more 
important  than  any  of  these  were  the  colonies 
established  by  the  Carthaginians.  The  history 
of  Spain,  indeed,  only  properly  begins  with  the 
Carthaginian  invasion,  about  238  b.c.  Previous 
to  that  almost  all  that  was  known  of  the  coun¬ 
try  was  the  existence  of  the  two  commercial 
states  of  Tartessus  and  Gades,  both  in  the  west. 
The  former  of  these,  supposed  to  have  been  the 
Tarshish  of  Scripture,  was  much  visited  by 
Phoenician  ships  by  reason  of  its  mineral  wealth. 
After  the  First  Punic  War  the  Carthaginians 
began  to  establish  themselves  in  Spain;  large 
tracts  of  territory  were  brought  under  their 
sway  by  Hamilcar  (238-229),  and  again  by  Has- 
drubal  (228-221)  ;  and  among  the  cities  founded 
by  them  was  New  Carthage,  the  modern  Car- 
thagena,  which  soon  became  a  celebrated  em¬ 
porium.  The  subjected  territory  extended  as 
far  north  as  the  Iberus  (Ebro).  Pressed  by 
the  Carthaginians,  the  Greek  colonies  of  Sagun¬ 
tum  and  Emporiae  applied  for  aid  to  the  Ro¬ 
mans,  who  already  had  had  their  jealousy 
roused  by  the  successes  of  their  great  rival.  The 


Romans  interfered,  and  a  treaty  was  then  con¬ 
cluded  between  the  two  great  powers,  in  terms 
of  which  the  Carthaginians  bound  themselves 
not  to  extend  their  conquests  beyond  the  Iberus. 
The  city  of  Saguntum  was  on  the  west  side  of 
the  river,  but  under  Roman  protection,  and  the 
capture  of  it  by  Hannibal  in  219  was  the  imme¬ 
diate  cause  of  the  Second  Punic  War,  which 
was  partly  carried  on  in  Spain,  and  which  in 
206  caused  the  total  expulsion  of  the  Carthagin¬ 
ians  from  the  peninsula.  The  Romans  now  un¬ 
dertook  the  subjugation  of  the  entire  country, 
but  in  this  they  did  not  completely  succeed  until 
after  a  war  of  about  200  years’  duration,  in 
which  the  exploits  of  the  Lusitanian  Viriathus, 
the  heroic  resistance  and  final  downfall  of  Nu- 
mantia  (133),  and  the  temporary  independence 
of  a  part  of  the  country  under  the  gallant  Seto- 
rius  (84-73)  form  brilliant  episodes.  The  Can¬ 
tabrians,  Asturians  and  other  tribes  in  the 
mountains  of  the  north  were  the  last  to  yield, 
but  were  finally  subjugated  by  Augustus  and  his 
generals,  and  Spain  was  converted  into  a  Roman 
province.  Previous  to  this  the  peninsula  had 
been  divided  by  the  Romans  into  two  parts,  an 
eastern  and  a  western,  separated  from  each 
other  by  the  Iberus,  called  respectively  Hispania 
Citerior  and  Hispania  Ulterior;  but  Augustus 
made  a  new  division  of  the  country,  forming  it 
into  three  provinces  —  Tarraconensis,  Baetica 
and  Lusitania.  Tarraconensis  and  Lusitania 
were  erected  into  imperial  provinces  and  admin¬ 
istered  by  legates ;  while  Baetica,  which  still  re¬ 
mained  for  a  long  time  a  senatorial  province, 
was  placed  under  the  authority  of  a  proconsul 
invested  with  civil  authority  only.  Until  the 
reign  of  Antoninus  Pius,  who  granted  to  all  his 
subjects  a  uniform  constitution  and  laws,  the 
cities  of  Spain  were  ruled  by  different  laws. 
These  and  other  measures  made  Spain  one  of 
the  most  flourishing  provinces  of  the  empire, 
and  a  centre  of  Roman  civilization.  Some  of 
the  most  distinguished  Latin  writers  under  the 
empire  were  natives  of  Spain,  such  as  the  two 
Senecas,  Lucan,  Martial,  Quintilian  and  others. 
Christianity  was  early  introduced  into  Spain, 
and  after  the  conversion  of  Constantine  the 
Great  became  the  dominant  religion  there.  The 
disorganization  and  confusion  consequent  upon 
the  fall  of  the  Roman  Empire  facilitated  the 
conquest  of  the  country  by  the  Vandals,  who 
made  themselves  masters  of  a  part  of  southern 
Spain,  which  from  them  received  the  name  of 
Vandalusia  (now  Andalusia)  ;  the  Suevi,  who 
established  themselves  in  the  region  now  known 
as  Galicia;  and  the  Alans,  who  gained  posses¬ 
sion  of  Lusitania,  now  Portugal.  These,  how¬ 
ever,  were  soon  afterward  attacked  by  the  Visi¬ 
goths,  who,  after  many  years’  struggle,  succeeded 
in  reducing  the  whole  peninsula  to  their  sway. 
The  Vandals  of  Andalusia,  unable  to  withstand 
them,  withdrew  into  Africa  in  428,  and  from 
467  to  484  the  great  Euric  extended  the  king¬ 
dom  of  the  Visigoths  by  the  expulsion  of  the 
Romans  and  gave  them  their  first  written  laws ; 
while  Leovigild  in  585  overthrew  the  kingdom 
of  the  Suevi  in  Galicia.  Under  Leovigild’s  suc¬ 
cessor,  Reccared  I,  the  introduction  of  the  Cath¬ 
olic  faith  in  586  gave  the  corrupt  Latin  language 
the  predominance  over  the  Gothic,  and  after 
that  time  the  unity  of  the  Spanish  nation  was 
maintained  by  the  Catholic  religion  and  the  po¬ 
litical  influence  of  the  clergy.  But  after  re¬ 
taining  the  mastery  of  the  country  for  nearly 
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two  centuries  the  Visigoths  were  in  their  turn 
conquered  by  the  Arabs  or  Moors  of  Africa, 
who  had  come  across  at  the  invitation  of  the 
family  of  Alaric,  the  latter  being  eager  to 
avenge  themselves  on  their  countrymen  for 
being  passed  over  in  the  election  of  king.  King 
Roderic  fell  in  the  seven  days’  battle  against 
Tarik  at  Xeres  de  la  Frontera,  in  Andalusia,  in 
711.  After  that  the  greatest  part  of  Spain  be¬ 
came  a  province  of  the  caliphs  of  Bagdad. 

For  some  years  after  their  conquest  of  Spain 
the  Moors  held  it  as  a  dependency  of  the  prov¬ 
ince  of  North  Africa;  but  it  was  afterward 
(717)  governed  by  emirs  appointed  by  the  ca¬ 
liphs  of  Damascus.  The  policy  of  the  Spanish 
emirs  was  to  extend  the  Moorish  dominion  be¬ 
yond  the  Pyrenees  into  Gaul,  and  the  40  years 
of  their  rule  was  marked  by  much  bloodshed 
and  anarchy,  consequent  on  their  disregard  of 
internal  affairs.  About  the  year  756  Abd  er 
Rhaman  I,  the  last  caliph  of  the  dynasty  of  the 
Ommiades,  having  been  driven  from  Damascus, 
where  he  was  replaced  by  the  Abassides,  suc¬ 
ceeded  in  overthrowing  the  government  of  the 
latter  in  Spain  and  established  the  independent 
caliphate  of  Cordova,  which  under  Abd  er  Rha¬ 
man  III  and  his  son  Hakkem  II,  who  died  in 
976,  reached  its  zenith  of  power  and  prosperity. 
After  the  deposition  of  Hescham  III  the  cali¬ 
phate  rapidly  declined,  for  when  that  event  took 
place  the  various  governors  of  provinces  de¬ 
clared  themselves  independent  and  assumed  the 
title  of  kings.  Thus  Arabian  princes  reigned  at 
Saragossa,  Toledo,  Valencia  and  Seville,  where 
not  only  the  language  but  also  the  manners  of 
the  Moors  at  that  time  prevailed  almost  univer¬ 
sally.  Still  the  free  exercise  of  their  religion 
was  allowed  to  the  Christians,  and  also  the  re¬ 
tention  of  their  language,  laws  and  magistrates. 

Meantime  the  Visigoths,  who  had  succeeded 
in  maintaining  their  independence  in  the  moun¬ 
tains  of  Asturia  and  Galicia,  founded  under 
Pelayo  in  718  the  kingdom  of  Oviedo.  The  sec¬ 
ond  successor  of  Pelayo,  Alfonso  I  the  Catho¬ 
lic,  conquered  Galicia,  with  a  part  of  Leon  and 
Castile,  and  assumed  the  title  of  king  of  the 
Asturias.  The  remainder  of  Leon  was  con¬ 
quered  by  Alfonso  III,  whose  son,  Ordono  II, 
transferred  his  residence  to  the  city  of  Leon, 
and  called  his  dominion  the  kingdom  of  Leon 
(914).  The  kingdom  of  Navarre  came  into 
existence  in  the  9th  century.  It  formed  a  part 
of  the  Spanish  territory  of  Charlemagne,  ob¬ 
tained  by  conquest  from  the  Arabs,  and  extend¬ 
ing  south  of  the  Pyrenees  as  far  as  the  Ebro. 
Near  the  sources  of  the  Ebro  and  Pisuarga 
arose  even  earlier  the  kingdom  of  Castile.  At 
first  a  small  republic,  consisting  of  only  a  few 
towns,  it  appears  afterward  as  a  country  with  a 
considerably  enlarged  territory,  and  somewhat 
later  its  princes  assumed  the  title  of  king.  In 
1037,  after  the  death  of  the  last  king  of  Leon, 
Ferdinand  I  of  Castile  united  that  kingdom 
with  his  own  and  Castile  was  henceforth  the 
most  powerful  Spanish  state.  Aragon,  Galicia, 
Portugal,  Murcia  and  other  states  owed  their 
origin  to  the  prevailing  custom  of  dividing  a 
kingdom  among  the  sons  of  a  deceased  mon¬ 
arch.  Though  frequently  at  war  with  each  other 
the  Christian  princes  generally  united  against 
their  common  foe,  the  Moors,  who  were  daily 
becoming  less  able  to  cope  with  them.  About  the 
end  of  the  11th  century  Mohammed  of  Cor¬ 
dova  and  Seville  applied  for  assistance  against 


Alfonso  VI  of  Leon  and  Castile  to  the  Almorav- 
ides,  the  founders  of  the  empire  of  Morocco. 
In  compliance  with  the  request  of  Mohammed 
the  Almoravides  entered  Spain  and  gained  some 
successes  over  Alfonso ;  but  they  then  turned 
upon  Mohammed  himself,  obliging  him  to  yield 
them  a  portion  of  his  territory,  and  the  Almo- 
ravide  sovereign  was  ultimately  acknowledged 
sole  monarch  of  Mohammedan  Spain.  The  Al¬ 
moravides,  however,  were  overpowered  in  their 
turn  by  another  Mohammedan  tribe,  the  Almo- 
hades,  about  the  middle  of  the  12th  century. 
Meanwhile  the  Christian  kings  were  making 
still  further  encroachments  on  the  territory  in 
possession  of  the  Mohammedans,  and  after  the 
great  victory  they  obtained  over  the  Almohades 
on  the  plains  of  Tolosa,  in  the  Sierra  Morena, 
in  1212,  there  remained  to  the  Arabians  only 
the  kingdoms  of  Cordova  and  Granada,  and 
even  these  were  soon  afterward  obliged  to  rec¬ 
ognize  the  supremacy  of  Castile.  The  two  most 
important  Christian  states  of  Spain  were  Ara¬ 
gon  and  Castile,  and  they  ultimately  absorbed* 
all  the  others.  Aragon,  which  had  been  wrested 
from  the  Moors  by  Sancho  III  and  left  as  an 
independent  kingdom  to  his  son  Ramiro,  fell  by 
inheritance  in  1131  to  the  counts  of  Catalonia 
and  was  afterward  greatly  enlarged  under  suc¬ 
cessive  kings.  Jayme  I  wrested  from  the  Mos¬ 
lems  the  island  of  Majorca  in  1229,  and  the 
whole  of  the  kingdom  of  Valencia  in  1239. 
Pedro  III  married  Constance  of  Sicily,  and  not¬ 
withstanding  the  opposition  of  the  Pope  took 
possession  of  that  island  after  the  massacre  of 
Sicilian  Vespers  (see  Sicilian  Vespers)  in 
1282.  Jayme  II  effected  the  conquest  of  Sar¬ 
dinia  in  1326,  and  Alfonso  V  united  Naples  with 
his  kingdom.  Meanwhile  the  internal  affairs  of 
the  kingdom  had  been  thrown  into  confusion 
through  civil  dissension  resulting  from  the 
heavy  imposts  laid  upon  the  people;  but  a  rem¬ 
edy  was  found  in  increasing  the  power  of  the 
Cortes.  Aragon  was  the  first  Christian  state  in 
which  the  third  estate  obtained  a  legal  position. 
The  Cortes,  consisting  of  representatives  of  the 
nobility,  of  the  clergy  and  of  the  towns,  re¬ 
ceived  more  extensive  privileges,  and  the  king 
could  not  act  in  important  matters  without  their 
consent.  On  the  extinction  of  the  Catalonian 
line  of  princes,  Ferdinand,  infante  of  Castile, 
was  elected  king  by  the  Cortes  in  1412,  and  his 
descendants  ruled  over  Aragon  until,  through 
the  marriage  of  Ferdinand  V  of  Aragon  with 
Isabella  of  Castile,  Christian  Spain  was  consoli¬ 
dated  into  one  kingdom.  Ferdinand  I,  second 
son  of  Sancho,  was  the  first  king  of  Castile  in 
1033,  and  as  already  mentioned  joined  the  king¬ 
dom  of  Leon  to  the  crown  of  Castile.  He 
waged  successful  war  with  the  Moors,  took  sev¬ 
eral  towns  and  exacted  tribute  from  the  Mo¬ 
hammedan  king  of  Toledo.  It  is  to  this  reign 
that  the  greater  number  of  the  exploits  of  the 
famous  Rodriguez  Diaz  de  Bivar,  known  under 
the  name  of  Cid,  belongs;  and  according  to 
Viardot  the  establishment  of  the  Cortes  dates 
from  the  same  reign.  Under  Alfonso  VI  Cas¬ 
tile  acquired  an  accession  of  importance  through 
the  annexation  to  it  of  the  crowns  of  Leon 
(which  had  become  again  disunited),  Galicia 
and  Navarre,  and  above  all  through  the  con¬ 
quest  of  Toledo  and  its  territory,  out  of  which 
was  formed  New  Castile.  Notwithstanding  the 
success  of  its  arms  the  country  suffered  much. 
Oppressed  by  taxes  and  desolated  by  war  it  was 
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far  from  being  in  a  prosperous  condition.  Un¬ 
der  Ferdinand  III,  who  ascended  the  throne  in 
1217,  Cordova,  Jaen,  Alcala,  Seville,  Cadiz  and 
other  places  were  wrested  from  the  infidels;  and 
again  under  his  successor,  Alfonso  X  (1252-80), 
further  conquests  were  made,  though  some  losses 
were  also  sustained.  To  the  latter  prince  is  due 
the  introduction  of  the  third  estate  into  the 
national  assemblies,  and  the  adoption  of  the 
vernacular  for  public  acts.  Alfonso  XI  ( 1324— 
50),  like  his  predecessors,  spent  most  of  his 
time  in  warring  with  the  Moors;  he  gained  in 
1340  the  celebrated  battle  of  Salados  and  made 
himself  master  of  Algesiras  in  1344.  In  1465 
Henry  IV  was  deposed  by  his  turbulent  vassals 
and  the  crown  given  to  Isabella,  whose  marriage 
with  Ferdinand  of  Aragon  in  1469  led  to  such 
important  results.  The  marriage  of  these  two 
sovereigns  did  not  lead  immediately  to  a  com¬ 
plete  coalescence  of  the  two  kingdoms,  for  they 
retained  the  separate  administration  of  their  re¬ 
spective  dominions.  But  in  concert  with  their 
great  minister,  Cardinal  Ximenes,  they  pro¬ 
ceeded  harmoniously  with  the  work  of  fusing 
all  the  states  of  Spain,  which  still  differed  in 
religion,  customs  and  laws,  into  a  political  and 
ecclesiastical  unity,  at  the  same  time  seeking  to 
strengthen  the  royal  authority  at  the  expense  of 
the  clergy,  the  aristocracy  and  the  towns.  By  a 
severe  administration  of  justice,  and  by  the  in¬ 
stitution  of  the  Santa  Hermandad,  or  Holy 
Brotherhood  —  a  body  of  about  2,000  •  police 
armed  and  mounted  for  the  purpose  not  only 
of  putting  down  the  robberies  and  violence 
which  everywhere  abounded,  but  also  of  form¬ 
ing  a  check  on  the  power  of  the  nobility  — 
order  was  established  throughout  the  country. 
The  royal  power  was  moreover  strengthened 
and  extended  by  the  establishment  of  the  In¬ 
quisition  (q.v.).  Warfare  also  was  carried  on 
by  Ferdinand  against  the  Moors  of  Granada, 
which, ^  undertaken  in  1481,  culminated  10  years 
later  in  the  reduction  of  the  capital  of  that 
kingdom,  which  surrendered  to  Ferdinand  25 
Nov.  1491.  With  the  fall  of  Granada  fell  the 
Moslem  empire  in  Spain,  after  having  existed 
nearly  seven  centuries  and  a  half,  and  Spain, 
with  the  exception  of  Navarre,  was  now  con¬ 
solidated  into  one  great  kingdom.  An  order 
was  issued,  30  March  1492,  for  the  expulsion  of 
all  Jews  who  did  not  submit  to  be  baptized, 
whereupon  nearly  the  whole  race,  rather  than 
sacrifice  their  religion  to  their  worldly  interests, 
left  the  country.  In  this  sentence  of  banish¬ 
ment  the  Moors  were  also  included  and  the 
departure  of  the  industrious  Jews  and  Moors 
proved  a  fatal  blow  to  the  flourishing  com¬ 
merce  of  the  country,  which  was  further  af¬ 
fected  by  the  discovery  of  America  by  Colum¬ 
bus  in  1492,  this  being  the  means  of  withdraw¬ 
ing  much  of  the  activity  of  the  nation  from 
the  improvement  of  the  mother-country.  While 
Spain  consummated  its  complete  political  con¬ 
solidation  at  home  by  the  conquest  of  Navarre, 
the  conquest  of  Naples  by  Gonsalvo,  and  still 
more  the  occupation  of  large  portions  of  North, 
Central  and  South  America  by  Spanish  generals, 
soon  raised  the  new  kingdom  to  the  front  rank 
of  European  powers.  Ferdinand  was  succeeded 
in  1516  by  his  grandson,  Charles  I  (Charles  V 
of  Germany),  who  permanently  united  Castile 
and  Aragon.  (See  Charles  V)  At  the  begin¬ 
ning  of  his  reign  serious  insurrections  broke 
out  in  Valencia  and  Castile,  where  the  people 


demanded  a  more  liberal  constitution;  but  they 
were  soon  quelled  and  resulted  in  the  abolition 
of  the  principal  rights  of  the  towns,  the  restric¬ 
tion  of  the  powers  of  the  Cortes  and  a  stronger 
attachment  of  the  clergy  and  nobility  to  the 
Crown.  The  victory  of  the  Spaniards  at  Pavia 
24  Feb.  1525,  which  made  Francis  I  the  prisoner 
of  Charles,  and  the  expedition  against  Tunis 
and  Algiers,  extended  the  fame  of  the  Spanish 
arms  throughout  Europe.  But  these  wars  to¬ 
gether  with  those  carried  on  against  the  Prot¬ 
estants  of  Germany,  against  the  people  of  Ghent 
in  the  Netherlands  and  against  Pope  Clement 
VII  in  Italy,  exhausted  the  revenues  of  the 
country.  The  immense  wealth  that  flowed  in 
from  Mexico,  conquered  by  Cortes  in  1518,  and 
from  Peru  and  Chile,  conquered  by  Pizarro  and 
Almagro  in  1531,  was  not  sufficient  to  supply 
the  demands  of  the  royal  treasury,  and  though 
the  taxes  were  largely  increased  a  heavy  debt 
had  to  be  contracted.  With  the  reign  of  Philip 
II  (1556-98),  the  son  of  Charles,  the  great 
monarchy  began  to  decline.  Oppression  and  re¬ 
ligious  intolerance,  war  and  insurrections,  occa¬ 
sioned  the  loss  of  the  Netherlands  and  depopu¬ 
lated  the  rest  of  the  monarchy;  and  the  con¬ 
quest  of  Portugal,  which  remained  united  with 
Spain  from  1581  to  1640,  could  not  prevent  its 
decay.  England  and  Holland  triumphed  over 
the  naval  force  of  Spain  and  destroyed  her 
commerce;  and  Philip  died  in  1598  a  bankrupt. 
This  calamitous  period  was  nevertheless  the 
golden  age  of  literature  and  art  in  Spain  and 
the  Spanish  language  and  fashions  controlled 
the  courts  of  Europe.  Under  the  reign  of  the 
indolent  and  incapable  Philip  III  (1598-1621) 
the  country  took  still  greater  strides  toward 
decay.  The  Duke  of  Lerma,  his  insatiable 
favorite,  in  order  to  augment  his  own  fortune 
and  that  of  his  partisans,  squandered  in  a  most 
scandalous  manner  the  public  revenues;  and  he 
struck  another  blow  at  the  commerce  of  the 
country  by  expelling,  in  1609,  the  last  remnants 
of  the  Moriscos,  to  the  number  of  600,000. 
Equally  damaging  to  the  interests  of  the  coun¬ 
try  was  the  reign  of  Philip  IV  (1621-65),  not¬ 
withstanding  some  energetic  measures  taken  by 
Olivarez,  the  able  minister  of  that  monarch. 
The  wars  which  were  carried  on  in  Germany, 
Italy,  the  Netherlands  and  France  —  the  war 
with  the  last-named  country  ending  in  the  loss 
to  Spain  of  Roussillon  —  helped  to  complete  the 
ruin  of  the  country  and  stirred  up  revolts  in 
Catalonia,  Andalusia  and  Portugal.  The  civil 
war  in  Catalonia  lasted  about  10  years  and  in 
1640  Portugal  recovered  her  independence. 
The  son  of  Philip  IV,  Charles  II  (1665-1700), 
a  prince  weak  alike  in  mind  and  body,  was 
obliged,  after  disastrous  wars,  to  cede  to  France 
many  places  in  the  Netherlands  and  Franche 
Comte.  The  population  of  Spain,  which  had 
amounted  to  11,000,000  in  1688,  fell  off  to  about 
8,000,000  at  the  beginning  of  the  18th  century. 

Charles  II,  the  last  Spanish  sovereign  of  the 
race  of  Hapsburg,  in  his  second  will  made 
Philip  of  Anjou,  a  grandson  of  his  sister,  the 
consort  of  Louis  XIV,  sole  heir  of  his  dominions, 
in  order  to  prevent  the  division  of  the  Spanish 
monarchy,  which  had  been  resolved  on  in  a 
treaty  between  England,  Holland  and  France. 
Louis  XIV  acknowledged  his  grandson  king, 
according  to  the  testament ;  but  the  Emperor 
Leopold  I,  of  the  race  of  Hapsburg,  laid  claim 
to  the  throne,  while  William  III,  king  of  Eng- 
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land  and  stadtholder  of  Holland,  was  in  favor 
of  a  division  of  the  monarchy  for  the  sake  of 
preserving  the  balance  of  power  in  Europe. 
The  measures  of  Louis  XIV  at  length  brought 
on  a  war  with  England.  Thus  began  the  War 
of  the  Spanish  Succession,  which  lasted  12  years 
and  in  which  the  Bourbon,  Philip  V,  after  many 
changes  of  fortune,  succeeded  in  maintaining 
himself,  by  the  victories  of  Berwick  and  Ven- 
dome,  on  the  Spanish  throne  in  opposition  to 
Charles  of  Austria  (afterward  the  Emperor 
Charles  VI).  But  by  the  Peace  of  Utrecht  in 
1713  he  was  obliged  to  resign  the  Spanish  de¬ 
pendencies  in  Europe  —  Naples,  Sardinia,  Par¬ 
ma,  Milan  and  the  Netherlands  to  Austria,  and 
Sicily  to  Savoy.  England  likewise  retained 
Gibraltar  and  Minorca,  the  later  of  which  was 
restored  somewhat  later.  Under  the  Bourbons 
the  nation  lost  its  last  constitutional  rights ;  Ara¬ 
gon,  Catalonia  and  Valencia  were  treated  by 
Philip  as  conquered  countries.  The  last  diet 
of  the  Cortes  held  in  Castile  was  in  1713  and 
in  Aragon  in  1720.  Biscay  and  Navarre  alone 
retained  some  of  their  privileges.  The  ambi¬ 
tion  of  Cardinal  Alberoni  involved  Europe  for 
a  short  time  in  confusion.  Spain  in  1735  again 
obtained  possession  of  the  Two  Sicilies  for  the 
Infant  Carlos  and  of  Parma  for  the  Infant 
Philip  in  1748.  Ferdinand  VI  (1746-59)  suc¬ 
ceeded  his  father,  Philip,  but  being  a  prey  to 
hypochondria  took  no  active  part  in  the  gov¬ 
ernment.  With  his  stepbrother,  Charles  III 
(1759-88),  previously  king  of  Naples,  an  en¬ 
lightened  prince,  better  days  dawned  for  Spain. 
Under  his  reign  the  Bourbon  family  compact 
of  1761  involved  Spain,  to  its  injury,  in  the 
war  between  the  French  and  British.  The  ex¬ 
peditions  against  Algiers  likewise  miscarried, 
as  did  the  siege  of  Gibraltar  in  the  war  of 
1779-83.  Yet  this  did  not  disturb  the  course 
of  the  internal  administration  to  the  improve¬ 
ment  of  which  men  like  Aranda,  Campomanes, 
Olavides  and  Florida  Blanca  devoted  them¬ 
selves.  They  provided  particularly  for  the  ad¬ 
vancement  of  agriculture,  the  useful  arts  and 
commerce,  and  this  had  a  beneficial  effect  on 
the  population,  which  now  rapidly  increased. 
The  progress  in  improvement  became  even  more 
marked  during  the  early  part  of  the  reign  of 
Charles  IV  (1788-1808),  who  at  first  pursued 
the  reforming  policy  of  his  father;  but  in 
1792,  when  Florida  Blanca  was  superseded  by 
Godoy  as  Prime  Minister,  he  fell  under  the 
pernicious  influence  of  that  favorite.  Spain 
at  first  entered  with  zeal  into  the  war  against 
the  French  Republic;  but  by  the  influence  of 
the  favorite  the  discreditable  Peace  of  Basel 
was  concluded,  by  which  Spain  resigned  Santo 
Domingo  to  France,  an  offensive  and  defensive 
alliance  with  France  was  entered  on  (1796)  and 
war  declared  against  Britain.  In  1797  the  Span¬ 
ish  fleet  was  defeated  near  Cape  Saint  Vincent, 
Minorca  and  Trinidad  occupied  by  the  Eng¬ 
lish  and  all  the  ports  of  Spain  blockaded.  By 
the  Peace  of  Amiens  in  1802  the  British  were 
confirmed  in  their  possession  of  Trinidad.  In 

1801,  at  the  instigation  of  France,  military  op¬ 
erations  were  commenced  against  Portugal, 
which  was  obliged  to  cede  the  province  of 
Olivenga  to  Spain  at  the  Peace  of  Badajoz  in 

1802,  while  France  raised  the  Duke  of  Parma 
to  the  dignity  of  king  of  Etruria  in  1801,  Spain 
in  return  ceding  Louisiana  to  France.  Charles 


IV,  on  the  renewal  of  the  war  between  Britain 
and  France  in  1803,  having  purchased  permis¬ 
sion  to  remain  neutral  by  a  monthly  tribute  of 
6,000,000  francs  to  Napoleon,  the  British  seized 
the  Spanish  galleons  and  thereby  forced  Spain 
to  declare  war  against  Britain.  The  victory 
of  the  British  at  Trafalgar,  21  Oct.  1805,  de¬ 
stroyed  its  naval  power.  The  misery  occasioned 
by  the  unfortunate  wars  carried  on  by  Spain 
at  this  time  led  to  the  formation  of  a  powerful 
party  against  the  unscrupulous  Godoy,  who  was 
mainly  instrumental  in  bringing  about  these 
wrars.  Some  feeble  efforts  were  made  by  him 
to  free  Spain  from  French  domination;  but 
the  success  of  Napoleon  in  his  war  with  Prussia 
thwarted  those  and  in  terms  of  the  alliance 
subsisting  between  Spain  and  France  a  requisi¬ 
tion  of  Napoleon  to  dispatched  two  Spanish 
armies  to  Denmark  and  Tuscany,  respectively, 
had  to  be  complied  with.  Spain  received  a 
further  humiliation  by  the  Treaty  of  Fontaine¬ 
bleau  respecting  the  division  of  Portugal,  in 
consequence  of  which  French  troops  were 
marched  into  the  country.  Toward  the  end  of 
1807  large  bodies  of  French  troops  entered 
Spain  at  different  points  and  occupied  on  one 
pretense  or  another  some  of  the  strongest  fort¬ 
resses  in  the  north.  The  entrance  of  a  French 
army  35,000  strong  in  March  1808  raised  the 
numbers  of  French  troops  in  the  country  to 
100,000  and  with  Murat  at  their  head  they 
now  marched  on  Madrid.  Godoy,  in  despair 
of  his  life,  counseled  the  flight  of  the  king  and 
queen  to  Mexico.  The  project  got  wind;  the 
people  broke  into  open  insurrection  and  the 
reign  not  only  of  the  favorite  but  of  his  master 
also  was  at  an  end.  Charles  IV  abdicated  in 
favor  of  his  son,  the  Prince  of  Asturias,  who 
ascended  the  throne  as  Ferdinand  VII.  Ferdi¬ 
nand  made  a  public  entry  into  Madrid,  which 
had  been  occupied  by  Murat,  Grand  Duke  of 
Berg,  the  day  previous.  He  informed  Napoleon 
of  his  assumption  of  the  royal  power ;  but 
the  emperor  caused  the  whole  family  to.be  con¬ 
veyed  to  Bayonne.  Charles  IV,  who  had  re¬ 
tracted  his  resignation  of  the  crown,  and  Ferdi¬ 
nand  VII,  the  new  king,  were  now  both  in  the 
hands  of  Napoleon.  Taking  advantage,  there¬ 
fore,  of  the  opportunity,  he  extorted  from' 
each  of  them,  as  well  as  from  the  Infantes  Don 
Carlos  and  Don  Antonio,  a  resignation  of  their 
claims  to  the  Spanish  crown.  The  crown,  which 
had  already  been  refused  by  his  brother  Louis, 
king  of  Holland,  was  now  offered  to  another 
brother,  Joseph,  the  king  of  Naples,  by  whom 
it  was  accepted.  The  Council  of  Castile,  the 
chief  political  body  of  Spain,  when  informed 
of  the  treaties  of  Bayonne,  was  at  length  in¬ 
duced  to  give  a  reluctant  assent  to  the  accession 
of  Joseph.  A  junta  of  150  Spanish  notables  which 
had  been  summoned  to  Bayonne  accepted  a  con¬ 
stitution  proposed  by  Napoleon  for  Madrid. 
The  Spanish  people,  who  were  so  little  taken 
into  account  in  these  changes,  were  by  no  means 
passive  spectators  of  them.  Insurrections  had 
already  broken  out  immediately  after  the  abdi¬ 
cation  of  Charles  in  May.  The  people  in  As¬ 
turias  first  took  up  arms;  Aragon,  Seville  and 
Badajoz  followed.  Palafox  carried  from  Ba¬ 
yonne  to  Saragossa  the  order  of  Ferdinand 
that  the  people  should  arm,  and  the  supreme 
junta  received  permission  to  assemble  the 
Cortes.  Revolution  broke  out  everywhere,  which 
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the  French  were  too  weak  to  resist.  Moncey 
retreated  to  Valencia,  and  Generals  Dupont  and 
Wedel  were  beaten  at  Baylen.  The  junta  at 
Seville  had  issued  a  proclamation  calling  the 
people  to  arms  and  the  Council  of  Castile  de¬ 
creed  a  levy  of  300,000  men.  The  French  squad¬ 
ron  at  Cadiz  surrendered  to  the  Spaniards  and 
six  days  later  an  insurrection  broke  out  in 
Portugal.  On  4  July  1808,  the  alliance  of  Great 
Britain  with  the  Spanish  nation  was  proclaimed 
and  a  struggle  began,  which,  whatever  opinion 
may  be  entertained  respecting  the  conduct  of 
Napoleon,  everyone  will  admit  to  have  brought 
with  it,  as  far  as  respected  Spain,  little  but 
evil.  Marshal  Bessieres  was  successful  in  the 
battle  at  Medina  del  Rio  Secco,  over  General 
Cuesta ;  but  the  affair  at  Baylen  above  men¬ 
tioned  decided  the  retreat  of  the  French  from 
Madrid,  and,  23  August  Castanos  entered  the 
city.  In  the  meantime  Sir  Arthur  Wellesley 
(Wellington)  had  disembarked  in  Portugal  at 
the  head  of  the  British  forces  and  on  21  August 
gained  the  first  important  battle  in  the  Penin¬ 
sular  War,  defeating  the  French  under  Junot 
at  Vimeiro.  On  30  August  the  convention  of 
Cintra  was  concluded,  by  which  the  French 
agreed  to  evacuate  Portugal.  A  central  junta 
under  Florida  Blanca  was  organized  at  Aran- 
juez  toward  the  end  of  September;  but  unity 
did  not  prevail  in  it  and  the  favorable  moment 
was  allowed  to  escape.  On  6  November  Napo¬ 
leon-  reached  the  Ebro  at  the  head  of  a  large 
force  and  by  a  succession  of  victories  gained 
by  his  generals  under  his  direction  his  way 
was  opened  to  Madrid,  which  he  entered  on 
4  December.  The  central  junta  now  retired  to 
Badajoz  and  afterward  to  Seville.  The  Span¬ 
iards  believed  that  the  success  of  the  French 
was  owing  to  treachery  and  this  suspicion  oc¬ 
casioned  the  assassination  of  more  than  one  of 
their  generals.  The  French  indeed  gained  many 
victories  and  took  many  fortresses ;  but  the 
conquerors  remained  masters  only  of  the  places 
which  they  occupied.  Everywhere  the  invading 
troops  were  surrounded  and  harassed  by  the 
attacks  of  the  Spanish  guerrillas.  No  line  of 
communication  was  safe  for  the  French;  their 
means  of  support  failed.  In  vain  did  Napo¬ 
leon,  4  Dec.  1808,  abolish  the  feudal  privileges 
and  the  Inquisition;  in  vain  did  Joseph  try 
every  means  to  win  the  love  of  the  people; 
nothing  could  avail  against  the  hatred  of  a 
Gallic  yoke.  Austria  now  declared  war  and 
Napoleon  was  obliged  in  January  1809  to  leave 
the  conduct  of  the  war  in  the  Peninsula  to  his 
marshals  —  a  step  which  the  Spaniards  con¬ 
sidered  as  equal  to  a  victory.  During  the  fol¬ 
lowing  five  years  the  French  generals  did  all 
that  talent  and  courage  could  do ;  but  the  charm 
of  Napoleon’s  presence  was  wanting  and  Well¬ 
ington  finally  triumphed  over  them.  See 
Peninsular  War. 

After  Pampeluna  had  fallen,  31  Oct.  1813, 
no  French  soldier  was  left  on  the  Spanish  terri¬ 
tory  except  in  Barcelona  and  some  other  places 
in  Catalonia.  Wellington  attacked  the  enemy 
on  the  fortified  banks  of  the  Nivelle  10  No¬ 
vember  and  Soult  retreated  into  the  camp  of 
Bayonne.  On  26  Feb.  1814  Wellington  fought 
a  battle  with  Soult  at  Orthez,  by  which  the  lat¬ 
ter  was  driven  from  his  strong  position  and 
obliged  to  retreat  in  great  disorder  to  the 
upper  Garonne.  Wellington  followed  the 


French  under  Soult  to  Toulouse,  where  the 
bloody  battle  of  10  April  and  the  occupation  of 
the  place  put  an  end  to  the  war. 

The  Cortes  had  already  held  its  first  session 
and  had  resolved  that  Ferdinand  VII  should 
swear  to  preserve  the  constitution  before  he 
should  be  recognized  as  king.  At  their  invita¬ 
tion  Ferdinand  now  returned  to  Spain,  but  de¬ 
clared  the  constitution  null  and  void;  the  In¬ 
quisition  was  revived,  despotism  was  restored 
and  the  greater  part  of  the  reforms  introduced 
under  Charles  III  were  subsequently  annulled. 
Ferdinand  bore  down  all  opposition  with  a 
high  hand  and  for  six  years  (1814-20)  reigned 
with  absolute  power.  From  1814  to  1819  there 
were  25  changes  in  the  ministry,  mostly  sud¬ 
den  and  attended  with  severities.  They  were 
produced  by  the  influence  of  the  camarilla  or 
persons  in  the  personal  service  of  the  king. 
Every  attempt  to  save  the  state  was  frustrated 
by  such  counsellors  and  the  prestige  of  Spain 
was  further  lowered  by  the  loss  of  the  Ameri¬ 
can  colonies,  an  attempt  to  reconquer  which 
only  resulted  in  a  miserable  failure.  On  1  Jan. 
1820,  a  military  insurrection  under  Riego  broke 
out,  for  the  purpose  of  restoring  the  constitu¬ 
tion  of  1812.  It  spread  with  great  rapidity; 
several  generals,  as  O’Donnell  and  Freyre,  who 
were  dispatched  to  suppress  it,  joined  the  in¬ 
surgents  and  Ferdinand,  abandoned  by  his  own 
troops,  was  obliged  to  swear  to  observe  the 
constitution  of  1812.  Among  other  reforms  the 
Inquisition  was  abolished.  The  Cortes  being 
assembled  immediately  set  themselves  to  frame 
such  measures  as  should  be  calculated  to  re¬ 
store  tranquillity  to  the  distracted  country.  But 
this  was  a  task  well  nigh  impossible  under  the 
circumstances.  The  country  was  divided  into 
opposing  factions  —  those  who  favored  the 
restoration  of  its  ancient  power  and  privileges 
to  the  Crown  and  those,  on  the  other  hand, 
who  advocated  liberal  or  ultra-liberal  measures, 
and  the  measures  passed  had  no  effect  in  allay¬ 
ing  the  discontent.  Guerrilla  bands  were  or¬ 
ganized  in  the  provinces  in  the  cause  of  Church 
and  king  and  obtained  the  name  of  ((armies  of 
the  faith.®  There  was  even  established  at  Seo 
d’Urgel  in  July  1822  what  was  called  ((a  regency 
during  the  captivity  of  the  king.®  The  govern¬ 
ment,  however,  was  powerful  enough  to  dis¬ 
perse  these  guerrilla  bands  and  drive  the 
regency  into  France.  In  these  civil  disturbances 
dreadful  atrocities  were  committed  on  both 
sides.  In  the  meantime  France,  at  the  Congress 
of  Verona  in  October  1822,  had  agreed  with  the 
courts  of  eastern  Europe  upon  an  armed  inter- 
.  vention  in  Spain.  The  Spanish  government  was 
called  upon  to  restore  the  royal  sovereignty  and 
to  change  the  constitution,  and  when  they  de¬ 
clined  to  comply  a  French  army  100,000  strong, 
under  the  Duke  of  Angouleme,  crossed  the 
Pyrenees  in  the  spring  of  1823.  By  means  of 
this  force  Ferdinand  was  restored  to  absolute 
power  and  immediately  revoked  all  the  decrees 
passed  by  the  constitutional  government  be¬ 
tween  March  1820  and  October  1823.  The  In¬ 
quisition,  indeed,  was  not  restored ;  but  the  secu¬ 
lar  tribunals  supplied  its  place  and  performed 
deeds  of  vengeance  of  the  most  atrocious  de¬ 
scription.  The  whole  Spanish  army  was  now 
disbanded  and  its  place  supplied  by  the  (<army 
of  the  faith,®  who  plundered  and  murdered  the 
constitutipnaJiststo  their  hearts’  content.  It  is 
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computed  that  40,000  constitutionalists,  chiefly 
of  the  educated  classes,  were  thrown  into  prison. 
To  restrain  the  violence  of  party  fury  a  treaty 
had  been  concluded  with  France,  stipulating 
for  the  maintenance  of  a  French  force  of  45,000 
men  in  the  country,  until  the  Spanish  army 
could  be  organized.  It  was  only  in  1827  that 
the  French  evacuated  Spain.  The  personal 
moderation  of  the  king  toward  the  constitu¬ 
tionalists  led  to  the  formation  of  a  plot  by  the 
absolutists  to  compel  him  to  abdicate  and  to 
raise  Don  Carlos,  his  brother,  to  the  throne 
(thence  their  name  of  Carlistas).  Several  in¬ 
surrections  were  set  on  foot  by  these  Carlists, 
which  were  attended  with  numerous  executions. 
In  1830  Ferdinand  was  persuaded  by  his  wife, 
Maria  Christina,  a  Neapolitan  princess,  to  abol¬ 
ish,  by  the  pragmatic  sanction  of  29  March,  the 
Salic  Law  of  the  Bourbon  family,  which  ex¬ 
cluded  the  daughters  of  the  king  from  the 
throne.  In  consequence  of  the  abolition  of 
this  law  the  succession  passed  from  Don  Car¬ 
los  to  Ferdinand’s  daughter,  the  Infanta  Isabel. 
Don  Carlos  and  his -party  protested  against  this 
measure,  and  the  death  of  Ferdinand  in  1833 
was  the  signal  for  civil  war.  Isabella  was  at 
once  acknowledged  by  the  leading  powers  of 
Europe  and  proclaimed  without  opposition  in 
all  the  midland  and  southern  provinces  of 
Spain.  It  was  otherwise  in  the  north,  particu¬ 
larly  in  the  Basque  province ;  there  the  in¬ 
habitants  took  up  arms  in  behalf  of  Don  Carlos 
and  proclaimed  him  king,  under  the  title  of 
Charles  V.  Christina  had  the  joint  support  of 
the  moderados  and  the  liberals  and  in  order 
to  attach  them  to  her  still  more,  a  royal  decree 
was  issued  in  April  1834  granting  a  constitution 
with  two  chambers.  The  Carlists,  under  the 
command  of  Zumalacarreguy,  were  at  first  suc¬ 
cessful,  but  on  his  death  their  cause  began  to 
decline  and  the  skilful  leadership  of  Cabrera 
failed  to  retrieve  the  fortunes  of  the  party. 
During  this  struggle  England  and  France  al¬ 
lowed  men  to  be  recruited  within  their  terri¬ 
tories  for  the  cause  of  the  queen  and  an  army 
of  10,000  went  from  England  to  join  the  royal 
troops.  The  chief  of  the  royalist  generals  were 
Espartero  and  O’Donnell,  under  whose  leader¬ 
ship  the  war  was  brought  to  an  end  in  1840. 
Though  the  civil  war  had  thus  been  brought  to 
a  successful  termination,  Spain  had  by  no  means 
been  restored  to  a  state  of  tranquillity.  Chris¬ 
tina  failed  to  satisfy  the  ultra-liberals  and  rather 
than  consent  to  have  a  colleague  in  the  regency, 
as  it  was  now  thought  expedient  she  should 
have,  resigned  12  Oct.  1840,  and  sailed  for 
France.  In  May  1841  the  Cortes  conferred  the 
office  of  regent  on  Espartero  and  that  of 
guardian  to  the  queen  on  Arguelles.  Espartero 
seems  to  have  had  the  good  of  his  country  at 
heart,  but  he  had  a  most  difficult  role  to  play. 
Every  reform  which  he  attempted  gave  offense 
to  some  party  and  to  whatever  side  he  turned 
he  met  only  with  opponents  numerous,  resolute 
and  influential.  Insurrections  broke  out  in  vari¬ 
ous  quarters,  and  Espartero,  checked  and  ham¬ 
pered  on  all  hands,  at  last  left  the  country  and 
sailed  for  England.  Queen  Isabella  was  de¬ 
clared  of  age  by  the  Cortes  in  1843  and  hence¬ 
forth  the  government  was  carried  on  in  her 
name.  She  was  married  on  10  Oct.  1845  to  her 
cousin,  Don  Francisco  d’Assiz,  her  only  sister, 
Louisa,  being  on  the  same  day  married  to  Louis 


Philippe’s  son,  the  Duke  of  Montpensier.  The 
outbreak  of  the  French  Revolution  of  1848 
caused  much  less  commotion  in  Spain  than  in 
several  other  Continental  states.  Any  revolu¬ 
tionary  movements  that  took  place  were  easily 
repressed  by  Narvaez,  a  minister  of  prudence 
and  energy,  who  was  then  at  the  head  of  the 
government.  Narvaez,  however,  found  no 
small  difficulty  in  maintaining  his  position.  The 
court  was  a  mere  focus  of  intrigue  and  the 
most  important  political  changes  were  con¬ 
stantly  threatened  to  be  effected  by  the  most 
frivolous  and  contemptible  means.  Early  in 
1851  he  was  compelled  to  resign,  and  till  1854 
a  number  of  short-lived  and  weak  ministries, 
most  of  which  had  reactionary  tendencies,  suc¬ 
ceeded  each  other.  At  the  head  of  the  last  of 
them  was  Sartorius,  whose  measures  were  so 
unpopular  that  insurrection  broke  out  in  vari¬ 
ous  quarters,  and  he  and  his  colleagues,  after 
trying  in  vain  to  suppress  them,  were  obliged  to 
save  themselves  by  flight  on  the  17th  of  July 
1854.  Espartero,  who  had  some  time  before 
returned  to  Spain,  was  now  charged  with  the 
formation  of  a  government  in  accordance  with 
the  wishes  of  the  nation.  Before  consenting  to 
undertake  this  task  he  made  two  stipulations  — 
the  one  that  the  queen-mother  should  be  exiled, 
the  other  that  the  constituent  Cortes  should  be 
assembled.  On  obtaining  these  concessions  he 
formed  a  coalition  ministry,  himself  holding  the 
office  of  President  and  General  O’Donnell  that 
of  Minister  of  War.  The  coalition  ministry  did 
not,  however,  work  harmoniously,  and  Espar¬ 
tero,  after  holding  his  position  with  some  diffi¬ 
culty  till  14  July  1856,  was  obliged  to  give  place 
to  another  ministry,  with  O’Donnell  at  its  head, 
which  only  existed  three  months.  Narvaez  was 
now  called  to  the  head  of  affairs  (October 
1856).  But  in  July  1858,  O’Donnell  was  again 
entrusted  with  the  formation  of  a  ministry, 
which,  being  more  liberal  than  the  previous 
ones,  endured  for  a  period  of  five  years,  during 
which  Spain  enjoyed  comparative  tranquillity. 
In  1858  Spain  shared  in  the  French  expedition 
against  Anam,  to  avenge  the  persecution  of 
Catholic  missionaries  and  native  Christians, 
which  had  been  going  on  for  a  series  of  years. 
On  22  Oct.  1859,  war  was  declared  against  Mo¬ 
rocco,  which,  it  was  alleged,  had  attacked  the 
Spanish  possessions  situated  on  the  northern 
coast  of  that  state.  Under  the  leadership  of 
O’Donnell  it  was  carried  to  a  successful  con¬ 
clusion  and  a  treaty  of  peace  was  signed  on  26 
April  1860,  in  terms  of  which  20,000,000  piastres 
were  paid  to  the  Spaniards  by  way  of  indemni¬ 
fication.  These  foreign  wars  led  to  a  consider¬ 
able  increase  of  the  army  and  navy,  promoted 
peace  at  home  and  greatly  raised  the  reputation 
and  influence  of  Spain  abroad.  In  1860  an  un¬ 
successful  attempt  was  made  to  overthrow  the 
government  of  Isabella  by  the  Count  of  Monte- 
molin,  the  eldest  son  of  Don  Carlos,  in  whose 
favor  the  latter  had  in  1845  abandoned  his 
claim  to  the  Spanish  throne.  In  1861  Spain 
joined  Britain  and  France  in  sending  an  ex¬ 
pedition  to  Mexico  to  obtain  redress  of  griev¬ 
ances.  The  same  year  Spain  resumed  possession 
of  her  former  colony  of  Santo  Domingo.  On 
18  March  the  last  President  of  that  republic, 
Santana,  issued  a  proclamation  announcing  the 
union  of  that  state  with  Spain,  and  on  20  May 
the  queen  signed  the  decree  by  which  the  an- 
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nexation  was  accepted.  In  1863,  however,  a 
revolt  broke  out  and  after  some  fighting,  which 
continued  into  the  following  year,  Spain  re¬ 
linquished  the  possession  once  more.  A  quarrel 
at  this  time  broke  out  between  Spain  and  Peru, 
in  consequence  of  which  the  Spaniards  seized 
the  Chincha  Islands  by  way  of  material  guaran¬ 
tee;  but  in  the  early  part  of  1865  the  differences 
between  the  two  governments  were  adjusted  and 
the  Chincha  Islands  restored  to  the  Peruvian 
authorities.  A  more  serious  rupture  took  place 
in  the  same  year  with  Chile,  which  led  to  a  war 
between  the  two  countries.  The  Chileans  were 
supported  by  Peru,  Ecuador  and  Bolivia;  but 
Spain  had  not  very  much  to  fear  from  this 
combination,  though  at  the  same  time,  as  might 
have  been  expected,  the  war  procured  her  little 
either  of  honor  or  profit.  A  military  insurrec¬ 
tion  broke  out  in  Spain  toward  the  end  of  1865, 
under  the  leadership  of  General  Prim,  but  he 
and  his  adherents  were  forced  to  flee  before 
the  royal  troops.  Prim  effected  his  escape  to 
Portugal,  but  in  the  following  year  another  at¬ 
tempt  at  insurrection  was  made.  On  22  June  a 
regiment  of  artillery,  quartered  in  Madrid, 
mutinied  in  their  barracks,  and  after  murdering 
several  of  their  officers  marched  through  the 
streets  of  the  city  calling  upon  the  people  to 
rise  in  the  name  of  (<Prim  and  the  republic.® 
The  active  measures,  however,  oj:  the  Prime 
Minister,  Marshal  O’Donnell,  soon  put  down 
the  revolt.  An  equally  abortive  rising,  though 
on  a  larger  scale,  took  place  in  August  1867 
in  Aragon,  Catalonia,  Valencia  and  elsewhere, 
where  bands  of  armed  men  made  their  ap¬ 
pearance,  and  were  in  some  instances  joined  by 
the  mayors  of  towns  and  other  functionaries. 
The  movement  in  a  short  time  wholly  collapsed, 
and  several  persons  engaged  in  it  were  taken 
prisoners  and  executed.  But  the  Revolution  of 
1868  had  a  very  different  issue.  The  conduct 
of  the  queen  had  alienated  all  feelings  of  loyalty 
in  the  breasts  of  her  subjects.  The  forms  of 
the  constitution  had  been  abused,  and  made  the 
machinery  of  arbitrary  and  oppressive  rule,  and 
the  people  were  weary  of  a  system  which  re¬ 
pressed  all  freedom  of  thought  and,  rights  of 
conscience,  which  placed  the  education  of  the 
young  in  the  hands  of  Jesuits,  and  under  which 
they  had  lost  all  respect  for  their  ministers  and 
all  attachment  to  the  Crown.  In  the  month  of 
April  insurrectionary  movements  broke  out  in 
Catalonia,  and  the  province  was  placed  in  a  state 
of  siege.  In  July  several  Spanish  generals  were 
arrested  by  the  government,  and  without  any 
form  of  trial  sent  into  exile.  The  revolution 
burst  forth  in  September.  On  the  17th  of  that 
month  General  Prim  arrived  at  Cadiz,  where 
the  exiled  generals  also  arrived  two  days  later, 
and  immediately  lent  themselves  to  the  move¬ 
ment.  Meanwhile  a  proclamation  had  been  is¬ 
sued  calling  the  people  to  arms.  Marshal  Ser¬ 
rano,  formerly  president  of  the  Senate,  placed 
himself  at  the  head  of  the  movement  and  the 
whole  of  Andalusia  pronounced  for  the  revolu¬ 
tion.  The  Spanish  ministry  resigned,  and  Gen¬ 
eral  Concha  was  appointed  by  the  queen  presi¬ 
dent  of  the  council.  The  Marquis  de  Novaliches 
commanded  the  royal  army,  and  marched  upon 
Cordova,  which  was  occupied  by  the  insurgents. 
At  Burgos  a  severe  conflict  took  place,  which 
resulted  in  the  royal  troops  fraternizing  with 
the  people.  Juntas  were  established  in  the  dif- 
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ferent  towns,  which  one  after  another  raised  the 
flag  of  rebellion.  The  defeat  of  Novaliches  at 
Puerta  Alcalen  and  the  formation  of  a  pro¬ 
visory  junta  at  Madrid  cfctermined  Isabella  to 
flee  the  country  and  take  refuge  in  France. 
Immediately  after  her  flight  the  fall  of  the 
Bourbons  was  solemnly  proclaimed,  and  one  of 
the  first  acts  of  the  juntas  was  to  recognize 
universal  suffrage  as  a  principle  of  the  future 
constitution.  Serrano  entered  Madrid  at  the 
head  of  the  revolutionary  troops  on  3  October 
and  was  received  with  the  utmost  enthusiasm 
by  the  inhabitants.  A  few  days  later  a  pro¬ 
visional  ministry  was  formed,  <(to  lead  the  na¬ 
tion  to  liberty,  and  not  allow  it  to  perish  in 
anarchy.®  Decrees  were  passed  suppressing  the 
Society  of  the  Jesuits,  declaring  the  absolute 
freedom  of  primary  education,  and  restoring 
the  liberty  of  the  press.  Thus  was  accomplished 
with  little  violence  and  less  bloodshed  a 
revolution  which  marks  one  of  the  most  im¬ 
portant  eras  in  Spanish  history.  The  Cortes 
of  1868  declared  for  the  monarchical  form  of 
government;  but  it  was  no  easy  task  to  find 
a  prince  both  able  and  willing  to  fill  the 
hazardous  post  of  king.  After  fruitless  nego¬ 
tiations  with  several  princes,  which,  in  the  case 
of  one  of  them,  the  Prince  of  Hohenzollern,  led 
indirectly  to  the  disastrous  Franco-German  War 
(q.v.)  of  1870,  the  Crown  was  at  length  ac¬ 
cepted  by  Amadeus,  the  second  son  of  Victor 
Emmanuel,  and  on  16  Nov.  1870,  he  was  for¬ 
mally  elected  as  king  by  the  Cortes.  Mean¬ 
while  insurrectionary  movements  in  several  of 
the  provinces  had  disturbed  the  peace  of  the 
country,  but  were  forcibly  suppressed.  The 
new  constitution  was  promulgated  6  June  1869, 
and  Serrano  appointed  regent  until  a  king  was 
elected.  The  two  years’  reign  of  Amadeus  I 
failed  to  give  peace  to  the  much  disturbed 
country.  Parties  were  numerous  and  irrecon¬ 
cilable.  One  ministry  had  to  give  place  to 
another,  each  successive  change  making  mat¬ 
ters  worse  instead  of  better.  To  crown  all,  in 
April  1872,  the  Carlist  insurrection,  which  had 
been  for  some  time  threatening,  burst  forth. 
Risings  took  place  simultaneously,  under  old 
chiefs  of  the  party,  in  Aragon,  Navarre  and  the 
Basque  provinces;  and  bands  also  rapidly  formed 
in  Leon,  Castile,  and  elsewhere.  The  cry  of 
<(Viva  Carlos  VII®  was  heard  on  all  sides.  No 
time  was  lost  by  the  government  in  dispatching 
Marshal  Serrano  to  the  scene  of  action.  He 
succeeded  in  driving  the  insurgents  before  him, 
and  coming  up  with  the  main  body  on  4  May 
at  Oroquieta  defeated  them.  The  check  they 
received  was,  however,  only  temporary,  as  they 
still  kept  up  a  species  of  guerrilla  warfare,  and 
the  year  1872  closed  amidst  widespread  con¬ 
fusion  in  the  provinces,  and  excitement  in  the 
capital  itself.  <(The  Carlists  in  the.  north,  the 
federalists  in  the  south,  overran  the  country, 
exacting  contributions,  cutting  the  railways  and 
telegraph  wires,  inflicting  heavy  damages  upon 
the  state  and  on  private  families,  putting  a  stop 
to  all  commercial  intercourse,  undermining  local 
trade,  protecting  and  facilitating  smuggling,  and 
obtaining  unlimited  authority  wherever  they 
went® ;  and  in  this  state  of  disorganization  the 
country  continued  long  after  all  active  fighting 
had  ceased.  Disaffection  in  the  army  added  to 
the  strife  of  parties,  and  the  many  opposing 
manifestations  of  public  opinion  at  length  de- 
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termined  the  king  to  resign  a  crown  the  wear¬ 
ing  of  which  had  caused  him  nothing  but 
anxiety  and  unrest.  He  accordingly  abdicated 
on  11  Feb.  1873;  ai^l  immediately  thereupon  the 
Cortes,  by  a  majority  of  votes,  declared  for  a 
republic,  which  was  officially  proclaimed  at 
Madrid  on  16  February.  This  was  followed  by 
political  complications  of  the  most  chaotic  de¬ 
scription,  a  state  of  affairs  which  the  Carlists 
were  not  slow  in  taking  advantage  of.  Not 
only,  however,  were  the  Carlists  active,  but 
other  insurrectionary  movements,  consequent  on 
the  general  discontent,  combined  to  complicate 
the  difficulties  of  the  government.  On  8  June 
the  form  of  government,  which  had  been  the 
subject  of  much  dispute,  was,  by  an  almost 
unanimous  vote  of  the  Cortes,  definitely  de¬ 
clared  to  be  that  of  a  federal  republic.  The 
Ministers  under  it  were  as  short-lived  as  previ¬ 
ously.  On  21  September  Castelar,  who  at  that 
time  was  President,  was  invested  with  dictatorial 
powers  by  a  resolution  of  the  Cortes,  who  voted 
their  own  suspension  till  3  Jan.  1874.  At  the 
expiration  of  that  period  matters  were  in  no> 
way  improved.  Public  opinion  was  wholly  dis¬ 
organized,  and  the  Carlist  war  had  gained 
formidable  dimensions.  January  3  saw  another 
revolution  of  government ;  the  Cortes  had  re¬ 
assembled,  and  on  a  motion  being  made  for  the 
approval  of  Castelar’s  exercise  of  authority 
during  the  recess  it  was  negatived  by  a  large 
majority.  Castelar  at  once  presented  the  resig¬ 
nation  of  himself  and  cabinet.  As  soon  as  this 
event  was  known  out  of  doors,  General  Pavia, 
the  captain-general  of  Madrid,  at  the  head  of 
his  troops,  entered  the  chamber  and  forcibly 
dissolved  the  Cortes ;  and  having  assembled  the 
chiefs  of  the  Revolution  of  1868,  and  leading 
men  of  all  political  parties,  justified  his  con¬ 
duct  by  the  urgency  of  the  case,  and  desired 
them  to  form  a  new  coalition  ministry.  The 
parties  now  placed  in  power,  with  Serrano  at 
their  head,  were  the  same  with  those  who  made 
the  Revolution  of  1868  and  the  constitution  of 
1869.  During  this  new  revolution  Madrid  re¬ 
mained  tranquil;  but  in  Saragossa,  Barcelona 
and  Valencia  volunteers  were  arrayed  by  the 
communal  authorities  against  the  troops  of  the 
government,  and  barricades  were  raised.  The 
struggle,  however,  was  of  short  duration,  and 
soon  quelled.  Within  10  days  after  the  in¬ 
auguration  of  the  new  government  a  striking 
military  success,  in  the  capture  of  Carthagena 
from  the  disaffected,  came  to  give  it  credit.  In 
the  north  the  Carlist  War  still  raged,  and  be¬ 
came  more  and  more  formidable.  Bilbao  made 
a  stubborn  resistance  to  the  government  troops, 
but  ultimately  fell,  and  this  success  was  fol¬ 
lowed  by  a  few  others;  but  at  the  battle  of 
Estella,  fought  on  27  June,  the  Carlists  obtained 
a  signal  victory  over  the  republicans,  who  lost 
nearly  5,000  men  in  killed,  wounded  and  prison¬ 
ers.  The  Carlists  now  overran  the  northeastern 
provinces,  the  fortresses  only  holding  out 
against  them.  On  15  July,  after  a  terrible 
bombardment,  Cuenca  fell  into  their  hands. 
By  the  beginning  of  September  the  pretender’s 
troops  had  entered  several  towns  in  different 
parts  of  Spain,  though  they  had  been,  for  the 
most  part,  unable  to  retain  their  acquisitions. 
The  tide  of  success,  however,  again  turned 
against  the  Carlists.  They  met  with  a  signal 
£ief<?jit  near  Pampeluna  on  25  September  and 


again  at  Irun  on  11  November;  but  the  repub¬ 
licans  failed  to  follow  up  their  successes  or  act 
as  if  they  had  any  desire  to  bring  the  war  to 
a  speedy  conclusion.  Meanwhile  another  polit¬ 
ical  change  was  in  contemplation.  The  Al- 
fonsists,  or  advocates  of  the  Prince  of  Asturias, 
son  of  the  ex-queen,  consisting  of  a  large  ma¬ 
jority  of  the  middle  and  upper  class  of  society, 
had  been  working  steadily  in  his  interests.  On 
the  prince’s  17th  birthday  addresses  had  been 
presented  to  him  at  Sandhurst,  in  England, 
where  he  was  pursuing  his  military  studies  as 
cadet ;  and  on  the  last  day  of  the  .year  it  was 
announced  that  Gen.  Martinez  Campos,  pro¬ 
claiming  Prince  Alfonso  as  king,  had  entered 
Valencia  with  two  brigades.  On  the  same  day 
he  was  proclaimed  in  Madrid  under  the  title  of 
Alfonso  XII.  On  9  June  1875,  the  new  king 
landed  at  Barcelona  and  assumed  the  govern¬ 
ment  of  Spain.  The  Carlist  rebellion  dragged 
itself  on  for  more  than  a  year  after  this  event, 
but  with  fainter  and  fainter  hopes  of  success. 
On  22  Feb.  1876,  five  battalions  of  Carlists 
surrendered  at  Tolosa  to  General  Campos,  and 
four  days  later  Don  Carlos  fled  to  France  On 
20  March  following  the  young  king  made  a 
triumphal  entry  into  Madrid.  Spain  enjoyed 
a  time  of  peace  until  his  death  in  his  29th  year, 
November  1885.  His  wife,  Christina  of  Austria, 
was  proclaimed  regent  after  the  birth  in  1886 
of  her  posthumous  son,  who  is  now  king  under 
the  title  of  Alfonso  XIII.  Besides  her  struggles 
with  the  Carlists  and  others  at  home,  Spain  had 
to  contend  from  1868  to  1878,  and  again  from 
1895  onward,  against  insurgents  in  Cuba,  where 
rebellion  seemed  almost  the  normal  state  of 
affairs.  The  United  States  intervened  in  1898, 
and  war  ensued,  resulting  in  the  defeat  of 
Spain,  the  almost  complete  destruction  of  her 
navy  and  the  loss  of  her  American  and  Asiatic 
colonies.  (See  United  States,  War  with 
Spain).  The  loss  of  the  protected  colonial 
markets  greatly  dislocated  manufacturing  in¬ 
terests,  particularly  in  Catalonia,  where  the  old 
separatist  tendency  is  still  strong.  The  year 
1901  was  marked  by  serious  anti-clerical  dis¬ 
turbances  and  the  Sagasta  government  took  a 
firm  stand  against  the  religious  orders.  The 
regency  was  terminated  17  May  1902  when 
Alphonse  XIII  came  of  age.  In  May  1906  the 
king  married  Princess  Ena  of  Battenberg.  In 
the  same  year  the  government  sought  to  estab¬ 
lish  civil  marriage  and  to  regulate  mona-stic 
establishments.  Spain  secured  a  rapprochement 
with  France  in  1904  by  coming  to  an  under¬ 
standing  with  the  latter  in  regard  to  Morocco ; 
in  1908  both  nations  handled  the  Moroccan 
question  in  amity.  The  years  1908-09  were 
marked  >  by  anarchistic  activities ;  a  revolution 
was  initiated  at  Barcelona  which  was  soon  sup¬ 
pressed  and  its  leader,  Francisco  Ferrer,  exe¬ 
cuted.  In  1910-12  many  internal  reforms  were 
instituted  and  Spain’s  relations  with  the  Vatican 
placed  on  a  more  explicit  basis.  A  measure  of 
religious  liberty  to  denominations  other  than 
Catholics  was  also  enacted.  Spain  succeeded 
in  maintaining  her  neutrality  throughout  the 
World  War  of  1914—18,  although  the  feeling  in 
Spain  was  sharply  divided.  The  aristocracy  and 
wealthy  classes  and  a  militaristic  group  sided 
with  the  Central  powers,  while  the  intellectuals 
and  the  great  majority  of  the  population  took 
the  part  of  France  and  jthe  Fnfente,  The  Carlists 
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were  pro-German  and  the  Republicans  pro-Ally. 
Maura  was  against  neutrality  and  publicly  stated 
that  Spain’s  interests  would  be  best  served  by 
joining  the  Entente.  This  stirred  the  German 
element  to  action  and  a  counter-campaign  was 
instituted.  The  govermnent’s  position  was  ren¬ 
dered  most  difficult.  The  Romanones  ministry 
fell  early  in  1917  and  was  succeeded  by  the 
Prieto  ministry  which  lasted  until  9  June  1917, 
when  its  fall  was  brought  about  'by  a  crisis  in 
the  army,  where  a  revolutionary  movement  de¬ 
veloped.  The  Dato  ministry  partially  succeeded 
in  settling  many  of  the  points  at  issue  and 
several  reforms  were  instituted  in  the  mode  of 
army  appointments,  promotions,  etc.  The  radi¬ 
cal  element  demanded  Parliamentary  reform  but 
met  with  little  success.  Strikes  and  disturbance^ 
became  very  numerous  throughout  the  country 
in  June  and  July  1917  and  on  13  August  it  was 
announced  that  the  government  had  decided  to 
declare  martial  law  throughout  Spain.  Garcia 
Prieto  succeeded  Dato  as  Premier  on  3  Nov. 
1917  and  formed  a  compromise  ministry  from 
several  factions  in  the  Cortes.  It  lasted  only 
a  short  time,  having  failed  to  allay  the  general 
dissatisfaction.  A  new  Cortes  met  on  18  March 
and  a  new  ministry  under  Maura  was  formed. 
It  lasted  until  9  Nov.  1918  when  Romanones 
was  asked  to  form  a  new  cabinet.  Within 
eight  weeks  Prieto  was  again  at  the  head  of 
affairs  and  Romanones  was  Foreign  Minister. 
Great  dissatisfaction  was  manifested  with  the 
attitude  of  the  government  toward  Germany’s 
submarine  warfare;  disorder  was  rife  in  the 
industrial  regions  of  the  kingdom.  The  Prieto 
ministry  fell  from  power  on  3  Dec.  1918. 
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C.  C.,  (Builders  of  Spain  (2  vols.,  New  York 
1909-11)  ;  Pi  y  Margall  and  Pi  y  Arsuaga,  ( His¬ 
toria  de  Espana  en  el  siglo  XIX5  (7  vols.,  Bar¬ 
celona  1902)  ;  Robertson,  J.  A.,  Cist  of  Docu¬ 
ments  in  Spanish  Archives  Relating  to  the  His¬ 
tory  of  the  United  States)  (Washington  1910)  ; 
Rudy,  Charles,  Cathedrals  of  Northern  Spain5 
(Boston  1906)  ;  Root,  W.  J.,  ( Spain  and  its 
Colonies5  (London  1898)  ;  Roscher,  W.  G.  F., 
( Spanish  Colonial  System >  (New  York  1904)  ; 
Scott,  S.  P.,  (History  of  the  Moorish  Empire 
in  Europe5  (3  vols.,  Philadelphia  1904) ;  Seig- 
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nobos,  Charles,  ( Political  History  of  Europe 
since  1814)  (New  York  1900)  ;  Shaw,  Rafael, 
(Spain  from  Within*  (New  York  1910) ;  Wallis, 
S.  T.,  ( Spain:  Her  Institutions,  Politics  and 
Public  Men)  (Baltimore  1896)  ;  Watts,  H.  E., 
(Christian  Recovery  of  Spain*  (New  York 
1901);  Willkomm,  H.  M.,  (Grundzuge  der 
Pflanzenverbreitung  auf  der  iberischen  Halb- 
inseP  (Leipzig  1896)  ;  Zurita,  Geronimo,  (An- 
ales  de  la  corona  de  Aragon)  (7  vols.,  Zara- 
gossa  1610-14). 

Marrion  Wilcox, 

J.  B.  McDonnell. 

SPAIN,  American  Diplomatic  Relations 
with.  American  relations  with  Spain,  which 
have  never  been  really  cordial  were  largely  in¬ 
fluenced  in  the  beginning  by  inherited  traditions 
of  Anglo-Spanish  wars  of  two  centuries. 

In  the  Revolution,  Spain  withheld  from  alli¬ 
ance  with  the  United  States  and  in  negotiations 
for  peace  planned  to  restrict  the  United  States 
to  territory  east  of  the  Appalachians.  After 
1783  she  still  hoped  to  obtain  control  of  the 
trans- Appalachian  west  by  restrictions  on  Amer¬ 
ican  commerce  on  the  lower  Mississippi  and  dis¬ 
puted  with  the  United  States  the  northern 
boundary  of  Florida  concerning  which  the 
United  States  had  a  separate  understanding  with 
Great  Britain.  In  1795,  however,  she  was  in¬ 
duced  to  grant  a  deposit  of  American  commerce 
at  New  Orleans  and  to  recognize  the  American 
contention  by  agreeing  to  the  northern  Florida 
boundary  at  31°. 

In  the  two  decades  closing  in  1815  Spain 
acted  with  France  in  the  spoliation  of  American 
shipping,  especially  in  the  West  Indies,  result¬ 
ing  in  later  American  claims  for  compensation. 
Another  source  of  irritation  and  diplomatic 
negotiation  arose  from  the  secret  transfer  of 
Louisiana  to  France  in  1801  and  the  later  ac¬ 
quisition  from  France  by  the  United  States  in 
1803.  In  1802  Jefferson  offered  to  guarantee  to 
Spain  her  trans-Mississippi  territory  for  a 
cession  of  the  island  of  New  Orleans.  After 
1803  he  claimed  West  Florida  to  the  Perdido 
as  a  part  of  Louisiana,  and  by  1806  established 
a  customs  district  therein  in  the  face  of  Spanish 
protests.  In  1810  the  American  government, 
under  Madison,  took  possession  of  all  West 
Florida  which  had  declared  its  independence, 
and  later  extended  jurisdiction  farther  east  into 
territory  over  which  Spain  was  unable  to  pre¬ 
serve  order  or  to  perform  her  international 
obligations. 

In  1814,  during  the  War  of  1812  Jackson 
temporarily  occupied  Pensacola  after  driving 
out  a  British  force  which  had  occupied  the  place 
without  the  consent  of  the  Spanish  authorities. 
Later,  in  1818,  he  again  ignored  Spanish  sover¬ 
eignty  in  this  region  by  a  defensive  invasion 
which  doubtless  hastened  the  completion  of 
negotiations  which  resulted  in  a  treaty  of  1819 
(ratified  22  Feb.  1821)  providing  for  ac¬ 
quisition  of  Florida  by  the  United  States  and 
limits  to  Spanish  western  territory  by  a  bound¬ 
ary  established  from  the  Sabine  northward  to 
the  Red,  up  the  Red  to  100°  longitude,  thence 
north  to  the  Arkansas  and  up  the  Arkansas  to 
its  head,  thence  north  to  42°  and  thence  west 
to  the  Pacific. 

Still  another  source  of  friction  was  the  re¬ 
volt  of  the  Spanish  American  provinces  begin¬ 


ning  in  1810,  and  resulting  in  a  period  of 
privateering  in  which  American-built  vessels 
illegally  participated  under  the  flags  of  the  re¬ 
volting  governments.  The  American  govern¬ 
ment  recognized  the  revolted  provinces  as  bellig¬ 
erents  and  sent  special  agents  to  report  con¬ 
ditions,  but  maintained  neutrality.  Finally,  in 
March  1822,  after  the  ratification  of  the  Florida 
treaty,  it  recognized  the  independence  of  four 
provinces  (Mexico,  Colombia,  Buenos  Aires  and 
Chile)  and  in  1823  issued  the  Monroe  Doctrine 
to  prevent  attempts  of  European  powers,  acting 
under  the  Holy  Alliance,  to  aid  Spain  in  efforts 
at  resubjugation.  Later  it  recognized  Central 
America  and  Peru  and,  partly  through  fear  of 
international  complications  relating  to  Cuba  and 
Porto  Rico,  continued  to  urge  Spain,  both  di¬ 
rectly  and  indirectly  through  other  European 
powers,  to  enter  into  peaceful  relations  with 
the  new-born  republics. 

Cuba,  whose  destiny  appeared  uncertain,  be¬ 
came  the  chief  subject  of  diplomatic  relations 
thereafter.  A  plan  of  guarantee  of  Cuba  to 
Spain  by  the  United  States  and  other  powers, 
first  suggested  by  the  American  Minister 
(Forsyth)  at  Madrid  early  in  1822  as  a  possible 
compensation  for  Spanish  recognition  of  Mexico 
and  Colombia  and  adoption  of  a  liberal^  system 
of  commerce,  was  considered  both  at  Washing¬ 
ton  and  London  in  1823.  For  two  decades  after 
1825  American  policy  practically  guaranteed  to 
Spain  the  possession  of  the  island  on  condition 
that  it  should  not  be  ceded  to  France  or  Eng¬ 
land.  In  1840  and  1843  the  American  govern¬ 
ment  officially  assured  Spain  of  the  American 
policy  to  maintain  Spanish  occupation  of  Cuba 
by  American  military  and  naval  force  against 
any  attempt  to  wrest  the  territory  from  her. 

The  failure  of  the  new  American  policy  to 
purchase  Cuba  by  diplomatic  negotiations  in 
1848  was  followed  by  a  period  of  unsuccessful 
filibustering  attempts  (aided  by  lawless,  ad¬ 
venturous  Americans)  to  encourage  revolt  in 
the  islands,  resulting  in  various  complications 
and  new  international  suspicions.  Declining  to 
accede  to  an  Anglo-French  proposal  of  1851  for 
joint  action  to  prevent  the  landing  of  filibuster¬ 
ing  adventurers  in  Cuba,  and  also  refusing  to 
become  a  party  to  the  later  proposal  of  1852 
for  a  tripartite  agreement  disclaiming  any  pur¬ 
pose  to  obtain  possession  of  Cuba,  the  American 
government  under  the  Pierce  administration, 
through  the  influence  of  slavery  interests, 
adopted  a  systematic  policy  of  annexation, 
illustrated  in  1854  by  the  incidents  of  the  Black 
Warrior  episode  and  the  Ostend  Manifesto 
(repudiated  by  Secretary  Marcy)  and  finally 
terminated  only  by  the  new  issues  of  the  Civil 
War  period. 

In  the  American  Civil  War,  relations  with 
Spain  were  largely  concerned*  with  the  question 
of  Confederate  plans  or  operations,  affecting 
Cuban  neutrality,  in  relation  to  the  use  of  the 
island  as  a  base  for  enterprises  endangering  the 
American  Union,  and  the  Spanish  occupation  of 
San  Domingo  which  the  American  government 
disapproved  and  which  ceased  in  1865. 

Relations  again  became  strained  through 
conditions  affecting  American  interests  in 
Cuba  and  consequent  diplomatic  difficulties  re¬ 
sulting  from  the  Cuban  Revolution  of  1868-78. 
In  1869  President  Grant  contemplated  the  recog¬ 
nition  of  the  Cubans  as  belligerents,  and  even 
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favored  intervention,  but  the  American  gov¬ 
ernment  limited  its  policy  to  presentation  of 
complaints  and  demands  and  an  offer  of  media¬ 
tion  to  arrange  a  peace  on  a  basis  of  Cuban 
independence.  Relations  reached  a  dangerous 
stage  late  in  1873  through  American  demands 
following  the  Spanish  pursuit  and  capture  of 
the  Virginias  on  the  high  seas,  and  the  execu¬ 
tion  of  her  captain  and  53  of  her  crew  at 
Santiago;  but  Spain  finally  yielded  enough  to 
secure  an  adjustment  of  the  case.  In  November 
1875  Secretary  Fish,  influenced  by  increasing 
difficulties  which  threatened  to  draw  the  United 
States  into  a  war  against  Spain,  confidentially 
sounded  the  chief  European  governments  in  re¬ 
gard  to  their  views  on  a  policy  of  foreign  in¬ 
tervention  in  Cuban  affairs. 

After  the  pacification  of  Cuba  in  1878,  Span¬ 
ish  restrictive  commercial  regulations  remained 
a  continual  source  of  complaint.  The  American 
government  urged  Spain  to  establish  a  more 
liberal  government  through  independence  or 
autonomy,  to  adopt  a  more  liberal  commercial 
policy  and  to  secure  better  protection  of  Ameri¬ 
can  citizens  and  American  property  in  Cuba. 
In  1884  and  1886  it  obtained  promises  of  the 
termination  of  discriminating  and  retaliatory 
duties,  but  the  agreements  were  violated  under 
various  pretexts  by  the  Cuban  officials.  In 
1891  it  was  able  to  negotiate  with  Spain  a 
reciprocity  schedule  under  which  American 
commerce  was  considerably  increased  in  spite 
of  the  obstructions  of  Spanish  officials  in  Cuba. 

Three  years  later,  the  abrogation  of  this 
commercial  arrangement  injured  the  Cuban 
sugar  industry  and  hastened  the  final  devasta¬ 
ting  revolution  of  Cuba  (in  1895),  stimulated  and 
aided  by  a  Cuban  junta  in  the  United  States 
and  placing  upon  the  American  government  a 
difficult  problem  of  patrol  to  prevent  filibuster¬ 
ing  while  maintaining  American  rights.  In 
1896,  embarrassed  both  by  Cuban  activities  in 
the  United  States  and  Spanish  treatment  of 
American  citizens  in  Cuba,  the  American  gov¬ 
ernment,  under  President  Cleveland,  made  an 
offer  of  good  offices  for  mediation  which,  how¬ 
ever,  was  declined.  It  then  gave  warning  that 
American  forbearance  has  limits.  In  1897,  un¬ 
der  President  McKinley,  it  again  used  efforts 
to  secure  a  peaceful  solution  of  the  difficulties. 

Finally,  after  new  sources  of  irritation  cul¬ 
minating  in  the  incident  of  the  destruction  of 
the  Maine  in  Havana  Harbor,  it  actively  inter¬ 
vened  in  1898  to  terminate  the  intolerable  con¬ 
ditions  of  Spanish  rule  in  Cuba  and  to  establish 
Cuban  independence  under  an  American  protec¬ 
torate.  The  resulting  Spanish-American  War 
was  closed  by  peace  negotiations  through  which 
Spain  lost  all  her  colonies  in  the  West  Indies 
-and  the  Far  East,  and  the  United  States  ob¬ 
tained  a  stronger  strategic  position  in  the  Gulf 
of  Mexico  and  the  Caribbean  Sea  besides  the 
control  of  islands  of  the  Pacific  needed  for 
coaling  stations  and  suitable  bases  for  exercise 
of  a  larger  American  influence  in  the  Far  East. 

By  treaty  of  10  Dec.  1898,  Spain  relinquished 
sovereignty  over  Cuba,  transferred  Porto  Rico 
and  Guam  as  a  result  of  conquest,  and  ceded 
the  Philippines  for  $20,000,000. 

A  new  treaty  of  friendship  and  general  re¬ 
lations  was  concluded  in  July  1902  (proclaimed 
20  April  1903).  An  international  copyright 
agre«ment  of  1895  was  restored  by  interchange 


of  notes  26  Nov.  1902,  and  an  extradition  treaty 
was  concluded  in  June  1904  and  (with  a  proto¬ 
col  of  August  1917)  proclaimed  21  May  1908. 
A  commercial  agreement  for  reciprocal  tariff 
concessions,  under  the  Tariff  Act  of  1897,  was 
signed  and  exchanged  in  1906,  terminable  in 
August  1910  by  notice  of  the  American  govern¬ 
ment.  An  arbitration  convention  was  con¬ 
cluded  in  April  1908,  and  extended  by  agree¬ 
ment  of  1913.  A  new  arbitration  treaty  was  con¬ 
cluded  in  September  1914. 

Bibliography. —  Callahan,  J.  M.,  (Cuba  and 
International  Relations*  (1899)  ;  Chadwick,  F. 
E.,  delations  of  the  United  States  with  Spain* 
(1910)  ;  Hart,  A.  B.,  foundations  of  American 
Foreign  Policy)  (1901)  ;  id.,  (The  Monroe  Doc¬ 
trine*  (1916)  ;  Latane,  J.  H.,  diplomatic  Re¬ 
lations  of  the  United  States  and  Spanish  Amer¬ 
ica*  (1900)  ;  Moore,  J.  B.,  ( International  Law 
Digest*  (1906). 

James  M.  Callahan, 

Professor  of  History  and  Political  Science, 
West  Virginia  University. 

SPALDING,  Albert,  American  violinist :  b. 
Chicago,  15  Aug.  1888.  He  studied  under  Jean 
Buitrago  in  New  York,  under  Chiti  at  Flor¬ 
ence  and  Lefort  at  Paris.  He  made  his  debut 
at  Paris  in  1906  and  achieved  an  immediate 
success.  His  later  tours  in  France,  Germany 
and  England  confirmed  his  reputation  as  an 
artist  of  signal  ability.  He  made  his  American 
debut  in  New  York  in  1908  and  in  the  course 
of  several  seasons’  work  firmly  established  him¬ 
self  as  a  leading  American  violinist.  He  made 
many  tours  of  the  United  States  and  Canada 
and  also  returned  to  Europe  for  a  tour  which 
extended  through  the  leading  European  coun¬ 
tries  and  into  Egypt.  In  September  1917  he 
canceled  his  engagements  for  a  concert  tour  of 
the  United  States  and  Canada  in  order  to  enter 
the  United  States  Signal  Corps,  in  which  he 
received  rank  as  lieutenant.  Among  his  com¬ 
positions  are  a  set  of  variations  for  (My  Cld 
Kentucky  Home)  and  ( Concerto  quasi  fantasia) 
for  piano  and  violin. 

SPALDING,  Albert  Goodwill,  American 
merchant,  baseball  player  and  official:  b.  Byron, 
Ill.,  2  Sept.  1850;  d.  9  Sept.  1915.  As  pitcher 
for  the  Boston  Base  Ball  Club  in  1871-75  he 
was  one  of  the  most  famous  base  ball  players 
of  his  day,  his  club  retaining  the  championship 
for  four  successive  seasons.  In  1876-91  he  was 
connected  with  the  National  Association  Chi¬ 
cago  Club,  filling  in  turn  the  offices  of  manager, 
secretary  and  president.  He  also  organized  the 
National  League.  He  was  one  of  the  founders 
in  1876  of  the  firm  A.  G.  Spalding  and  Brothers, 
which  became  widely  known  as  manufacturers 
of  sporting  goods.  He  lived  at  Point  Loma, 
Cal.,  as  a  member  of  a  theosophical  colony 
from  1900  until  his  death.  Author  of  Amer¬ 
ica’s  National  Game)  (1911). 

SPALDING,  Frederick  Putnam,  American 
civil  engineer:  b.  Wysox,  Pa.,  7  April  1857. 
He  was  graduated  from  the  School  of  Civil 
Engineering  of  Lehigh  University  in  1880  and 
after  practising  for  several  years  was  instruc¬ 
tor  in  the  university,  1886-88;  assistant  profes¬ 
sor  of  civil  engineering  at  Cornell,  1891-98,  and 
has  held  a  similar  professorship  in  the  Uni¬ 
versity  of  Missouri  since  1900.  His  publications 
include  ( Notes  on  Hydraulic  Cement >  (1893)  ; 
(Text  Book  on  Roads  and  Pavements *  (1894)  ; 
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‘Hydraulic  Cement,  Its  Properties,  Testing  and 
Use>  (1897). 

SPALDING,  John  Franklin,  American 
Protestant  Episcopal  bishop:  b.  Belgrade,  Me., 
25  Aug.  1828;  d.  Erie,  Pa.,  9  March  1902.  He 
was  graduated  from  Bowdoin  College  in  1853, 
from  the  General  Theological  Seminary,  New 
York,  in  1857,  and  was  ordained  to  the  priest¬ 
hood  in  1858.  He  had  charge  of  various  par¬ 
ishes  in  Maine  and  Rhode  Island  in  1859-62 
and  was  rector  of  Saint  Paul’s  Church,  Erie, 
Pa.,  in  1862-73.  In  the  year  last  named  he  was 
consecrated  first  bishop  of  the  missionary  dio¬ 
cese  of  Colorado.  He  was  an  able  and  forceful 
organizer  and  an  active  promoter  of  advance¬ 
ment  in  education.  His  publications  include 
‘Modern  Infidelity1*  (1862)  ;  ‘The  Higher  Ed¬ 
ucation  of  Women1*  (1886)  ;  ‘The  Church  and 
its  Apostolic  Ministry1*  (1887)  ;  ‘The  Best 
Mode  of  Working  a  Parish)  (1888)  ;  ‘The 
Threefold  Ministry  of  Christ)  (1887)  ;  ‘Jesus 
Christ  the  Proof  of  Christianity1*  (1891),  etc. 

SPALDING,  John  Lancaster,  Catholic 
prelate:  b.  Lebanon,  Ky.,  2  June  1840;  d.  Peoria, 
Ill.,  25  Aug.  1916.  His  preliminary  studies  were 
pursued  at  Saint  Mary’s,  Kentucky,  and  sub¬ 
sequently  he  attended  Mount  Saint  Mary’s, 
Emmitsburg,  and  Mount  Saint  Mary’s,  Cincin¬ 
nati,  afterward  entering  the.  American  College 
at  Louvain,  Belgium,  and  being  there  ordained 
to  the  priesthood  in  1863.  He  then  devoted  a 
year  to  special  studies  in  Rome,  Italy,  and  hav¬ 
ing  returned  to  America,  was  assigned  to  duty 
in  the  cathedral  of  Louisville,  Ky.  In  1866  he 
was  accorded  the  honor  of  preaching  at  the 
Second  Plenary  Council  of  Baltimore,  a  rare 
privilege  for  one  so  young,  and  despite  many 
obstacles,  he  founded  in  Louisville  a  parish  for 
negroes.  Requested  to  be  the  biographer  of  his 
illustrious  uncle,  Archbishop  Spalding,  who 
died  in  1872,  Father  Spalding  repaired  to  New 
York  for  the  purpose,  and  upon  completing  his 
labor  of  love,  became  assistant  to  Father  Don¬ 
nelly  at  Saint  Michael’s  Church,  New  York, 
where  he  soon  established  a  reputation  as  a 
preacher  of  extraordinary  ability,  being  called 
thence  to  the  episcopal  dignity  and  consecrated 
first  bishop  of  Peoria,  Ill.,  in  Saint  Patrick’s 
Cathedral,  New  York,  1  May  1877.  He  was 
associated  with  Archbishop  Ireland  in  found¬ 
ing  the  Catholic  Colonization  Society,  and  in 
him  higher  Catholic  education  has  had  one  of 
its  most  ardent  promoters.  Long  before  the 
Catholic  University,  at  Washington  assumed  ma¬ 
terial  proportions,  it  had  been  conceived  in  the 
mind  of  Bishop  Spalding,  who  was  tireless  in 
planning  for  its  foundation;  and  the  elaborate 
Catholic  educational  exhibit  at  the  World’s 
Columbian  Exposition  in  Chicago  in  1893,  of 
which  he  was  president,  was  prepared  largely 
at  his  instigation.  President  Roosevelt  ap¬ 
pointed  him  one  of  the  board  of  arbitration  for 
the  settlement  of  the  great  anthracite  coal  strike 
in  1902.  Columbia  University  conferred  upon 
him  the  degree  of  LL.D.,  in  June  1902.  Bishop 
Spalding  was  twice  stricken  with  paralysis  and 
failing  to  recover  full  vigor  resigned  his  charge 
10  Sept.  1908.  In  1909  he  was  made  titular 
archbishop  of  Scythopolis.  His  writings  are 
among  the  most  scholarly  contributions  to 
American  literature,  ‘Education  and  the 
Higher  Life,)  ‘Things  of  the  Mind,1*  ‘Thoughts 
and  Theories  of  Life  and  Education, J  ‘Oppor¬ 


tunity  and  Other  Essays,*  ‘Religion,  Agnosti¬ 
cism  and  Education,*  ‘Socialism  and  Labor  and 
Other  Arguments *  and  ‘Religion  and  Art,  and 
Other  Essays)  (1905),  being  some  of  the  most 
notable  of  his  works.  Bishop  Spalding  is  also 
the  author  of  poems. 

SPALDING,  Martin  John,  American  Ro¬ 
man  Catholic  archbishop:  b.  near  Lebanon,  Ky., 
23  May  1810;  d.  Baltimore,  Md.,  7  Feb.  1872. 
He  was  educated  at  Saint  Joseph’s  College, 
Bardstown,  Ky.,  and  at  Rome,  Italy,  where  he 
was  ordained  priest  in  1834.  He  received 
charge  of  the  cathedral  at  Bardstown  upon  his 
return  to  America  and  was  also  professor  of 
philosophy  in  the  seminary.  He  was  president 
of  Saint  Joseph’s  College,  Bardstown,  in 
1838-40.  In  1844  he  was  appointed  vicar- 
general  at  Louisville;  and  in  February  1848  he 
became  coadjutor  bishop,  while  on  10  Sept. 
1848  he  was  consecrated  bishop  of  Lengone  in 
partibus.  He  founded  the  American  College 
at  Louvain  in  1857,  and  was  installed  as  arch¬ 
bishop  of  Baltimore  in  1864.  Author  of 
‘Sketches  of  the  Early  Catholic  Missions  in 
Kentucky,  1787-1827)  (1846);  ‘History  of 

Protestant  Reformation1*  (2  vols.,  1860),  etc. 

SPALLANZANI,  spal-lan-dza'ne,  Lazzaro, 
Italian  naturalist:  b.  Scandiano,  12  Jan.  1729; 
d.  12  Feb.  1799.  He  studied  at  Reggio,  and  after¬ 
ward  aft  Bologna,  under  Laura  Bassi,  the  cele¬ 
brated  woman  professor  of  physics  in  that 
place.  In  1754  .  he  was  appointed  teacher  of 
logic,  metaphysics  and  Greek  at  Reggio.  In 
1760  he  accepted  a  professorship  at  Modena  and 
on  the  reconstruction  of  the  University  of 
Pavia,  in  1768,  he  was  appointed  to  the  chair 
of  natural  history  there  and  thenceforth  de¬ 
voted  himself  to  experimental  researches  and 
published  in  Italian  various  works  on  physiol¬ 
ogy,  which  made  his  name  known  through  Eu¬ 
rope.  Among  the  subjects  which  engaged  his 
attention  were  the  phenomena  of  generation, 
the  functions  of  respiration,  digestion  and  the 
circulation  of  the  blood.  In  opposition  to  the 
opinion  of  Buff  on  and  Needham,  he  proved  that 
the  Infusoria  are  really  endowed  with  animal 
life  and  not  merely  organic  molecules.  Among 
his  writings  may  be  cited  ‘Experiments  on  Ani¬ 
mal  Reproduction)  (1786)  ;  on  ‘Infusory  Ani¬ 
malcules*  ;  on  the  ‘Phenomena  of  Circulation* ; 
on  ‘Animal  and  Vegetable  Physics>  (1780)  ; 
‘Transpiration  of  Plants.1* 

SPAN,  a  measure  of  length,  being  the  dis¬ 
tance  between  the  tips  of  the  thumb  and  little 
finger  when  the  fingers  are  expanded  to  their 
fullest  extent.  This  space  averages  about  nine 
inches,  which  accordingly  is  the  fixed  measure 
given  to  the  span.  In  architecture  the  term  is 
applied  to  the  width  or  opening  of  an  arch. 

SPAN-WORM.  See  Measuring-worm. 

SPANDAU,  span'dow,  Germany,  in  Prus¬ 
sia,  a  fortified  town  of  Brandenburg,  at  the 
junction  of  the  Spree  and  Havel,  nine  miles 
west-northwest  of  Berlin  and  now  a  suburb 
of  that  city.  In  the  Julius  tower  of  the  citadel 
was  deposited  the  reserve  war  fund  of  the 
empire  —  $30,000,000.  The  basis  of  this  sum 
was  the  French  indemnity  paid  in  1871.  Here 
are  large  foundries  and  factories  for  all  fire¬ 
arms,  guns  and  all  munitions  of  war,  also  a 
garrison  of  several  thousand  men.  The  prin¬ 
cipal  buildings  are  churches,  schools  —  includ- 
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ing  military  schools  for  the  different  arms  — 
artillery-construction  bureau,  factories  for  gun¬ 
powder,  military  and  city  hospital,  etc.  The 
fisheries  and  timber  trade  are  important,  also 
shipbuilding  and  horse  and  pigeon  propagation 
for  military  purposes.  The  town  was  often 
the  residence  of  the  first  electors  of  the  house 
of  Hohenzollern,  and  subsequently  passed  into 
Swedish  hands  —  till  1634.  In  1806  the  French 
took  possession  and  in  1813  was  surrendered 
to  the  combined  Prussian  and  Russian  forces. 
Spandau  is  now  the  shipping  centre  for  trade 
between  Berlin  and  Hamburg.  Pop.  84,855. 

SPANDREL,  or  SPANDRIL,  in  archi¬ 
tecture,  an  irregular  space  on  a  wall  bounded 
by  the  outer  curve  of  an  arch  and  two  lines 
meeting  at  right  angles,  the  one  drawn  per¬ 
pendicularly  from  the  springing  of  the  arch 
and  the  other  horizontally  from  the  apex,  or 
by  the  outer  curves  of  two  contiguous  arches 
and  a  horizontal  line  above  them,  or  by  similar 
curves  of  contiguous  arches  and  the  line  of  a 
larger  arch  enclosing  the  other  two.  This  space, 
an  approximate  triangle,  is  excellent  for  decora¬ 
tion.  It  is  sometimes  decorated  with  figures 
in  relief,  as  in  the  triumphal  arches  of  Rome, 
or  with  medallions,  as  in  many  buildings  of 
the  Renaissance  period.  The  term  is  also  ap¬ 
plied  in  engineering  to  the  columns  supporting 
the  truss  of  a  certain  kind  of  steel-arched 
bridge,  and  also  in  the  construction  of  a  steel- 
skeleton  building  to  the  space  between  the  top 
of  a  window  and  the  sill  of  the  next  one  above. 

SPANGENBERG,  spang'en-berg,  Augus¬ 
tus  Gottlieb,  German  religionist:  b.  Kletten- 
berg,  Prussia,  15  July  1704;  d.  Berthelsdorf, 
Saxony,  18  Sept.  1792.  He  studied  at  Jena, 
abandoned  law  for  theology,  became  a  lecturer 
at  the  university  and  occasionally  preached;  in 
1732  was  made  adjunct  of  the  theological 
faculty  at  Halle  and  in  1733  was  dismissed  be¬ 
cause  of  his  doatrinal  views.  At  once  he  entered 
the  Moravian  Church  at  Herrnhut  and  labored 
in  Germany,  America,  the  West  Indies  and 
England,  where  he  established  the  Society  for 
the  Furtherance  of  the  Gospel  among  the 
Heathen.  After  his  consecration  as  bishop  in 
1744  he  was  at  the  head  of  the  Moravian  Church 
in  America  until  his  return  to  Europe  in  1762. 
On  his  arrival  in  Germany  he  participated  in 
framing  the  new.  constitution  of  the  Church, 
of  whose  governing  board  he  was  the  chief 
member.  Among  his  works  are  (Idea  Fidei 
FratrunP  (1782;  Eng.  trans.  by  La  Trobe, 
Exposition  of  Christian  Doctrine,  >  1784)  ; 

and  (Leben  des  Grafen  von  ZinzendorP  (1775; 
abridged  Eng.  trans.  by  Jackson  1838).  He 
also  wrote  some  well-known  hymns,  such  as 
(Heil’ge  Einfalt,  GnadenwundeP  (Hymnal  No. 
432)  and  {Die  Kirche  Christi,  die  Er  geweihC 
(Hymnal  612).  Consult  lives  by  Risler  (1794)  ; 
Ledderhose,  K.  F.  (Heidelberg  1846;  Eng. 
trans.,  London  1855)  ;  Knapp,  G.  C.  (fcd.  by  Otto 
Frick,  Halle  1884),  and  Reichel,  G.  (Tubingen 
1906). 

SPANIEL,  a  small  shaggy  race  <pf  d(?gs,  de¬ 
riving  its  name  from  Spain,  whence  it  originally 
came  to  Great  Britain,  and  now  generally  di¬ 
vided  into  the  two  groups  —  sporting  and  toy 
spaniels.  The  common  Afield®  spaniel  is  the 
type  of  the  group  and  two  breeds  of  this 
variety,  ^springer®  and  <(cocker,):)  are  distin¬ 
guished.  The  former  is  a  heavy  dog  used  for 


beating  game  in  thick  coverts.  The  spaniel  has 
the  hair  very  long  in  some  parts ;  it  is  generally 
white,  with  large  brown,  liver-colored  or  black 
spots,  of  irregular  shape  and  size ;  the  nose 
is  sometimes  cleft;  the  ears  are  very  long  and 
pendulous  and  covered  with  long  hair.  The 
tail  is  feathery  and  waves  from  side  to  side 
when  the  dog  runs.  Two  famous  breeds  of 
springer  spaniels  are  the  black  Sussex  and  the 
larger  Clumber  breed  is  also  well  known.  The 
cocker,  whose  name  recalls  its  former  use  in 
English  woodcock  shooting,  is  much  smaller 
than  the  field  spaniel.  The  best-known  breeds 
of  the  latter  form  are  the  English,  Welsh  and 
Devonshire  varieties.  The  smaller,  King  (or 
Prince)  Charles  spaniel,  is  a  small  variety  of 
the  spaniel,  used  as  a  lap-dag.  It  is  sometimes 
found  entirely  black,  and  receives  its  name 
from  the  liking  of  Charles  II  for  this  variety. 
The  Blenheim  breed  is  of  smaller  size  than  the 
King  Charles  variety,  and  is  bred  merely  as  a 
pet.  Its  hair  is  long  and  silky,,  and  does  not 
curl;  the  ears  are  long,  and  provided  with  the 
same  silky  hair;  the  legs  are  covered  with  this 
hair  to  the  toes ;  and  the  fail  possesses  a  broad 
hairy  fringe.  The  water-spaniels  are  dogs  of 
moderate  size,  and  average  about  22  inches  in 
height  at  the  shoulders,  and  the  ears  are  very 
long  and  pendulous.  The  Japanese  pug-nosed 
spaniel,  Maltese  and  other  toy-breeds  may  be 
added  to  this  list.  See  Dog. 

SPANISH-AMERICAN  ATHEN2EUM. 

This  organization  was  established  in  Washing¬ 
ton,  D.  C.,  in  1913  by  Bishop  Charles  Warren 
Currier,  Francisco  J.  Yanes,  Dr.  James  Brown 
Scott  and  J.  Moreno  Lacalle.  Its  purpose  is 
to  develop  and  disseminate  in  the  United  States 
interest  in  the  literature  and  history  of  Spain 
and  the  Spanish- American  republics.  Monthly 
meetings  are  held  with  programs  contributed 
by  diplomats,  educators  and  travelers.  One 
number  of  its  ^Revista®  has  been  published. 
Present  officers  are  Guillermo  A.  Sherwell,  of 
Mexico,  president,  N.  H.  Darton,  of  Washing¬ 
ton,  vice-president,  Dr.  Luis  Churion  of  Ven¬ 
ezuela,  second  vice-president,  Wm.  T.  Faulk¬ 
ner, .  secretary-general.  Alfonzo  XIII,  king  of 
Spain,  is  the  honorary  president. 

SPANISH-AMERICAN  LITERATURE. 

See  Latin-A  meric  an  Literature. 

SPANISH-AMERICAN  WAR.  See 

United  States,  The  War  with  Spain. 

SPANISH-AMERICAN  WAR,  The  Na¬ 
val  and  Military  Order  of,  an  association  or¬ 
ganized  in  New  York,  2  Feb.  1899.  Its  objects 
are  to  cherish  the  memories  and  associations 
of  the  war.  There  are  State  branch  associa¬ 
tions  in  Pennsylvania,  Massachusetts  and  Illi¬ 
nois.  The  total  membership  in  1903  was  1,100. 

SPANISH  ART.  At  the  beginning  of  any 
profound  study  of  the  greatest  of  the  Spanish 
paintings,  which  were  those  of  the  17th  century, 
should  .  stand  the.  fact,  the  true  significance 
of  which  has  hitherto  been  overlooked  by 
art  critics,  that  the  production  of  the  famous 
ironwork  of  Spain  trained  eye  and  hand  — 
taught  marvelous  celerity  and  certainty  of  exe¬ 
cution  —  through  many  centuries  that  preceded 
the  17th.  The  Moors  had  expressed,  with  iron 
as  a  medium,  not  only  their  basic  principles  of 
design,  but  also  the  delicate  and  elaborate 
method  they  applied  to  the  precious  metals. 
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During  the  Romanesque  and  early  Gothic 
periods  French  ironwork  also  exerted  its  influ¬ 
ence  in  the  western  peninsula.  Afterward,  Ital¬ 
ian  Renaissance  architecture,  as  it  was  inter¬ 
preted  and  applied  in  Spain,  gave  to  the  iron¬ 
worker  such  an  opportunity  for  the  exercise 
of  his  talent  that  he  achieved  grandeur  and 
architectonic  quality  in  his  work,  surpassing 
the  attainments  of  iron-masters  in  other  lands; 
and,  if  we  are  to  appreciate  the  distin¬ 
guishing  characteristics  of  such  pictures 
as  the  <Spinners)  and  the  Beninas,* 
painted  after  the  manner  of  an  instantaneous 
photograph,  we  must  remember  that  the  artistic 
ironworker  was  generally  an  expert  in  other 
arts  as  well,  and  sometimes  the  ancestor  of  a 
painter  who  thus  inherited,  as  did  Velasquez, 
for  example,  rapidity  with  certainty  of  execu¬ 
tion,  power  in  combination  with  delicacy.  In 
this  connection  we  may  cite  the  following  char¬ 
acterization  of  the  Gothic  and  Renaissance  iron¬ 
work:  <(The  charm  of  the  Gothic  cannot  be 
denied.  Produced,  as  it  were,  by  feverish, 
powerful  blows  delivered  during  the  brief  mo¬ 
ment  that  the  mass  was  glowing  hot,  it  is  a 
sort  of  solidified  impressionism  and  appeals 
accordingly.  This  mediaeval  spontaneity,  it  is 
true,  eluded  the  more  sophisticated  Renais¬ 
sance  worker;  but  not  the  mediaeval  crafts¬ 
manship.  This  he  retained  and  added  to  by 
his  command  of  newer  processes  and  his  greater 
knowledge  of  design  till  he  had  reduced  the 
mightiest  of  all  metals  to  an  obedience  that 
would  have  been  unbelievable  to  his  predeces¬ 
sors.®  (Consult  Byne,  A.,  and  Stapley,  M., 
(Rejeria  of  the  Spanish  Renaissance, }  New 
York  1914,  and  ( Spanish  Ironwork,*  ib.  1915; 
also  (The  Famous  Ironwork  of  Spain) 
in  the  Architectural  Record,  Vol.  XXXIX,, 
ib.  1916).  We  shall  again  refer  to  this  potent 
influence  when  we  come  to  the  third  and  uni¬ 
versally  significant  period  of  Spanish  painting. 

Painters,  Architects  and  Sculptors. —  The 
attempt  to  trace  clear  national  lines  of  devel¬ 
opment  in  the  Spanish  arts  has  always  been 
regarded  —  and  not  without  reason  —  as  an  ex¬ 
tremely  difficult  undertaking.  Spanish  art  is 
indeed  like  a  river  whose  current  is  swollen 
by  many  a  stream  from  as  many  different  lands. 
Nevertheless  it  has  characteristics  that  are 
strikingly  —  often  startlingly  —  individual  and 
distinctive,  and  these  are  the  characteristics  to 
which  we  should  devote  special  attention.  The 
difficulty  just  referred  to  has  been  increased 
and  intensified  by  the  undue  attention  that 
writers  have  paid  to  the  numerous  foreign  ar¬ 
tists  who  have  been  residents  in  Spain  and 
whose  works  still  remain  there:  to  those  for¬ 
eigners  who,  in  Spain  but  not  sympathetically 
of  Spain,  neglected  or  failed  to  express,  in  and 
through  the  works  of  art  they  created,  the 
Iberianism  of  the  country  that  sheltered  them 
and  employed  their  talents.  It  has  seemed  to 
us  necessary,  therefore,  to  prepare  a  new  list 
of  Spanish  painters,  architects  and  sculptors, 
which  should  be  based  upon  an  independent 
principle  of  selection.  We  omit  the  names  of 
all  who  do  not  seem  to  be  more  closely  con¬ 
nected  with  the  Spanish  arts  than  with  those 
of  any  other  country. 

Here  follows  the  list,  designedly  restrained 
within  very  narrow  limits  and  presenting  the 
names  of  painters,  architects  and  sculptors  in 
alphabetical  order:  Bayeu,  F.,  painter,  1734-95, 


worked  at  Zaragoza,  Madrid,  Toledo,  etc. ; 
Becerra,  G.,  sculptor,  b.  1520  at  Baeza,  d.  1570 
at  Madrid,  worked  at  Burgos,  Astorga,  Sala¬ 
manca,  etc. ;  Berruguete,  A.,  son  of  the  court- 
painter  Pedro,  sculptor,,  architect  and  painter, 
c.  1480-1561,  worked  at  Avila,  Valladolid,  Sala¬ 
manca  and  Toledo;  Cano,  A.,  painter,  sculptor, 
architect,  1601-67,  worked  principally  at  Gran¬ 
ada  and  Seville;  Churriguera,  J.,  architect  and 
sculptor,  late  17th  century  to  1725,  worked  at 
Madrid  and  elsewhere,  and  was  succeeded  by 
his  sons  Geronimo  and  Nicolas ;  Espinosa,  J. 

de,  Valencian  painter,  1600-80;  Falco,  N., 
alencian  painter,  worked  c.  1515-76;  For- 
ment,  D.,  sculptor,  worked  at  Huesca  and  Zara¬ 
goza,  c.  1511-33;  Gallegos,  F.,  painter,  c.  1465 
or  1475-1550,  worked  at  Salamanca  and  Za¬ 
mora;  Goya,  F.  de,  painter,  1746-1828,  worked 
at  Zaragoza,  Valencia,  Madrid  and  Bordeaux; 
Greco,  El  (see  Theotocopuli,  D.)  ;  Hernandez, 
G.,  sculptor,  1566-1636,  worked  at  Valladolid 
and  Plasencia;  Herrera,  F.  (el  Mozo),  painter, 
1622-85,  worked  at  Seville  and  Madrid,  and 
Herrera,  F.  (el  Viejo),,  1576-1656,  painter,  who 
also  worked  at  Seville  and  Madrid;  Herrera, 
J.  de,  1530-97,  architect  of  the  Escorial;  Leo- 
cadio,  P.  de  (San  Leocadio),  Valencian  painter, 
16th  century;  Mazo,  J.  B.  del,  Velasquez’s  son- 
in-law  and  pupil,  d.  1687 ;  Mora,  J.  de,  1638- 
1725,  sculptor;  Murillo,  B.  E.,  painter,  1617-82, 
worked  at  Seville;  Pacheco,  F.,  1571-1654, 
painter,  instructor  and  father-in-law  of  Velas¬ 
quez,  worked  at  Seville  and  Madrid;  Pantoja 
de  la  Cruz,  J.,  1551-1610,  court  painter  to 
Philip  II ;  Ribalta,  F.,  c.  1551-1628,  painter, 
worked  at  Valencia;  Ribera,  J.  de  (Lo  Spagno- 
letto),  1588-1656,  painter,  worked  at  Valencia 
and  Naples;  Rincon,  A.  del,  c.  1446-1500, 
court  painter  to  Ferdinand  and  Isabella ;  Roe- 
las,  J.  de  las,  1558-1625,  painter,  worked  at 
Seville;  Sanchez  Coello,  A.,  d.  1590,  court 
painter  to  Charles  V  and  Philip  II ;  Sorolla  y 
Bastida,  painter,  b.  Valencia  1863,  lives  there 
and  in  Madrid;  Theotocopuli,  D.,  pupil  of  Ti¬ 
tian,  painter,  sculptor,  architect,  called  El  Greco 
because  born  in  Crete  at  an  uncertain  date, 
worked  at  Toledo  and  died  there  at  an  ad¬ 
vanced  age  in  1614;  Valdes  Leal,  J.,  1630-91, 
painter,  worked  at  Seville;  Vargas,  L.  de,  1502- 
68,  painter,  worked  at  Seville;  Velasquez  (or 
Velazquez),  Diego  de  Silva,  1599-1660,  painter, 
studied  first  at  Seville,  afterward  identified  with 
the  Spanish  court  and  court-circle  of  Philip  IV 
at  Madrid  and  elsewhere;  Viladomat,  A.,  1678- 
1755,  painter,  worked  at  Barcelona  and  Tarra¬ 
gona;  Zarcillo,  F.,  1707-48,  sculptor,  worked  at 
Murcia ;  Zuloaga,  I.,  painter,  b.  Eibar,  1870,, 
lives  chiefly  at  Segovia;  Zurbaran,  F.,  1598- 
1662,  painter,  worked  at  Seville. 

The  names  of  other  Spanish  artists,  whose 
works  exemplify  special  tendencies  rather  than 
the  main  lines,  of  growth  or  the  distinctive  Iber¬ 
ian  characteristics,  will  be  mentioned  —  with 
comment  whenever  that  is  required  to  differen¬ 
tiate  their  talents  —  in  the  following  para¬ 
graphs. 

Spanish  Painting. —  The  history  of  Span¬ 
ish  painting  falls  into  three  main  periods :  First, 
the  period  of  the  Flemish  influence;  second,  the 
period  of  the  Italian  influence;  and  third,  the 
period  in  which  the  Spanish  genius  <(found 
itself,®  gaining  vastly  in  the  power  of  inde¬ 
pendent  art-expression,  and  so,  with  creative 
art-impulses  freed  in  a  measure  from  bondage 
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to  foreign  schools,  though  never  wholly  escap¬ 
ing  the.  tyranny  of  national  institutions,  politi¬ 
cal,  religious  and  social,  finally  acquired,  as  we 
said  above,  universal  significance.  About  the 
end  of  the  15th  century  or  the  beginning  of  the 
16th,  the  works  of  Antonio  del  Rincon  at 
Granada  and  the  panels  of  Fernando  Gallegos 
at  Salamanca  and  Zamora,  as  well  as  the  easel- 
paintings  and  panels  of  the  early  Seville  paint¬ 
ers,  Juan  Sanchez  de  Castro  and  Alejo  Fer¬ 
nandez,  most  clearly  proclaim  the  northern  in¬ 
fluences  still  triumphant  throughout  the  penin¬ 
sula,  as  they  had  been  continuously,  except 
along  the  northeastern  littoral  and  in  the  ex¬ 
treme  south,  ever  since  1435  or  1440.  But  the 
irresistible  charm  of  the  great  Florentine  mas¬ 
ters  was  presently  to  be  felt  in  Spain  as  in 
western  Europe  generally.  A  new  world  of 
artistic  possibilities  was  revealed  to  Spanish 
art-students  voyaging  eastward  j  ust  when  Span¬ 
ish  soldiers  and  merchant-adventurers,  year 
after  year  sailing  westward,  were  engaged  in 
exploring  and  conquering  the  New  World  of 
boundless  material  possibilities ;  and  so,  at  this 
point  in  our  study,  we  come  upon  a  half-cen¬ 
tury  of  inspiring,  fancy-stirring  Spanish  ex¬ 
periences  —  of  a  synchronous  hazard  of  new 
fortunes  in  art  and  imperial  expansion,  in  Italy 
and  America.  By  the  middle  of  the  century,  or 
just  a  little  while  afterward,  the  oceans  and 
mountains,  the  rivers  and  <(naked  lands®  had 
been  explored,  and  that  fever  of  daring  ven¬ 
tures  abated.  By  the  middle  of  the  century, 
or  a  little  before,  the  methods  and  aims  and 
almost  —  not  quite  —  the  heart  of  the  Italian 
Renaissance  had  also  been  explored;  and  by 
an  altogether  dramatic  coincidence  Seville, 
rather  than  any  other  Spanish  city,  received 
Italy’s  new  message,  and  more  than  the  other 
cities  appreciated  it,  at  the  very  time  when  she 
was  receiving  at  her  Tower  of  Gold  all  the 
amazing  shipments  of  America’s  treasure. 

Somewhat  before  the  days  of  Luis  de  Var¬ 
gas,  the  Italian  influence  became  potent  at  Se¬ 
ville,  and  for  more  than  two  generations,  or 
until  the  close  of  the  useful  career  of  Francisco 
Pacheco,  its  control  was  not  seriously 
contested  except  by  Juan  de  las  Roelas  and 
Francisco  Herrera  the  elder.  In  central  Spain, 
meanwhile,  the  successors  of  Alonso  Berruguete 
strove  to  pass  from  hand  to  hand  the  torch  their 
distinguished  master  had  kindled  at  the  cinque- 
cento  flame,  but  here  the  efforts  appear  to 
have  lacked  continuity  and  organization.  At 
the  Spanish  court  the  northern  tradition  was 
still  far  from  being  dislodged:  to  prove  this 
a  glance  at  scrupulously  conservative  portraits 
painted  by  Alonso  Sanchez  Coello  and  Pantoja 
de  la  Cruz  will  be  sufficient.  Nevertheless  the 
court  was  already  attentive  to  the  appeal  of 
Italian  painting  —  in  this  instance  not  the  Tus¬ 
can  but  the  Venetian  school.  The  superb  col¬ 
lection  of  Venetian  pictures  at  Madrid,  begun 
by  Charles  V  and  increased  by  Philip  II,  made 
that  appeal,  which  became  a  resistless  one  when 
it  had  thus  gained  the  compelling  force  of  pro¬ 
pinquity. 

Now,  the  Renaissance  spirit  itself  bespoke 
a  freer  quest  of  beauty  than  had  ever  before 
been  conceded  by  Spanish  realism;  but  the  sit¬ 
uation  called  for  an  apostle  of  freedom  —  and 
El  Greco  came.  Domenico  Theotocopuli  (El 
Greco),  by  the  independent  character  of  his 
work  at  Toledo,  by  the  originality  he  probably 


advocated  and  certainly  exemplified  with  won¬ 
derful  success,  suggested  to  other  painters,  as 
a  not  unattainable  ideal,  the  expression  of  per¬ 
sonality  without  slavish  dependence  upon  any 
foreign  school  whatever  in  the  manner  of  its 
expression.  As  a  zealous  advocate  of  religious 
and  social  reforms  speaks,  often  overempha¬ 
sizing  his  ((values®  in  order  to  convince  his 
audience,  so  El  Greco  painted,  often  forgetting 
mere  truth  to  nature ;  but  fortunately  the  early 
training  at  Venice  gave  him  that  command  of 
color  and  fluency  in  narration  that  are  in  evi¬ 
dence  even  at  such  moments  —  perhaps  espe¬ 
cially  at  such  moments.  And  of  course  the 
Venetian  training  counted  in  his  favor  and  in 
favor  of  the  acceptance  of  his  novel  theories 
by  many  Spaniards.  The  reason  why  such  ac¬ 
ceptance  had  become  possible  has  been  plainly 
stated  in  the  two  foregoing  paragraphs.  In 
Seville  we  find  at  almost  the  same  time  the 
progressive  Juan  de  las  Roelas  and  a  bit  later 
that  declarant  of  independence,  the  elder  Her¬ 
rera,  as  above  intimated.  In  Valencia  the 
Italianized  Francisco  Ribalta  was  the  teacher 
of  Jacinto  Jeronimo  de  Espinosa,  who  dis¬ 
played  independence  in  the  choice  of  some  of 
his  themes.  Ribalta  also,  it  is  much  more  im¬ 
portant  to  note,  was  probably  the  first  instruc¬ 
tor  of  that  exceptional  painter  whose  great 
talent  embraced  the  best  characteristics  of  both 
Spain  and  Italy,  Jusepe  de  Ribera,  called  Lo 
Spagnoletto.  It  is  not  too  much  to  say  that 
Ribera  added  constructive  reality  to  Theotoco- 
puli’s  inspiring  but  vague  theories  and  ideals 
of  freedom  and  the  free  expression  of  per¬ 
sonality.  The  Toledan  has  predisposed;  now 
Ribera  disposed,  showing  to  all  the  definite, 
sure  path  that  led  to  greatness  through  the  en¬ 
noblement,  not  through  the  abandonment,  of  the 
realistic  bias  —  of  the  national  propensity  to¬ 
ward  realism.  And  so  we  place  together  the 
names  El  Greco  and  Lo  Spagnoletto.  The 
Greek  said  :  ((Find  a  way.®  The  Little  Span¬ 
iard  said:  (<This  is  the  way.®  Together,  in  this 
sense,  they  usher  in  the  third  period. 

Estremadura  gave  to  Spain  and  the  world 
Francisco  Zurbaran,  realist,  unequaled  portrayer 
of  monastic  types;  Cordova,  a  number  of 
naturalistic  painters.  To  the  latter  school  be¬ 
longed  Antonio  de  Saavedra  y  Castillo  and  his 
pupil  Juan  de  Valdes  Leal  (afterward  identified 
with  the  school  of  Seville).  Especially  repre¬ 
sentative  of  the  school  of  Granada  at  the  be¬ 
ginning  of  this  period  are  Alonso  Cano  (who 
had  previously  devoted  his  attention  to  sculp¬ 
ture  at  Seville)  and  his  two  pupils  —  or,  it 
may  be,  only  his  most  able  immediate  suc¬ 
cessors —  Juan  de  Sevilla  and  Fray  Atanasio, 
surnamed  Bocanegra.  But  the  school  of  Se¬ 
ville  gave  to  Spain  and  to  the  world 
Bartolome  Esteban  Murillo  and  Diego  Velazquez, 
or  Velasquez.  (The  latter  signed  his  own 
name  —  and  distinctly  enough  —  in  1650  D.D., 
that  is,  Diego  de  Silva,  Velasques.  His 
mother’s  family  name  was  Velazquez,  but  he 
substituted  s  for  the  first  z  at  that  time). 

For  our  present  purpose  it  is  less  essential 
to  describe  Murillo  and  Velasquez  as  the 
greatest  of  Spanish  painters  than  to  realize 
how  differently  they  were  affected  by  the  17th 
century  influences  at  Seville  —  the  new  move¬ 
ment  favoring  freedom  in  choice  of  subject  and 
realism  in  its  treatment,  while  the  old  repres¬ 
sive  ecclesiastical  policy  discouraged  such  free- 
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dom.  Two  striking  passages  in  Mr.  Tyler’s 
book  (see  Bibliography )  show  that  writer’s 
clear  apprehension  of  the  dissimilar  manifesta¬ 
tions :  “There  [in  Seville]  sat  Pacheco,  appointed 
censor  by  the  Inquisition,  proclaiming  that  the 
one  aim  of  art  was  to  excite  men  to  de¬ 
votion.  .  .  .  Murillo  seems  to  have  had  a 

temperament  that  naturally  expressed  itself 
through  pious  subjects;  thus  there  was  nothing 
in  the  air  of  Seville  that  made  it  stifling  for 
him.  But  what  of  men  like  Herrera  el  Mozo 
and  Valdes  Leal?  They  both  had  detestable 
characters  and  great  aptitude,  especially  the 
latter;  but  17th  century  Seville,  which  was  so 
pleasant  to  Zurbaran  and  Murillo,  drove  them 
to  every  sort  of  bitter  excess.®  And  again, 
the  turning-point  in  the  career  of  the  school 
<(was  reached  when  the  twenty-year-old 
Velazquez  went  to  Madrid.  Though  his  master 
Pacheco  was'  a  pedant,  he  seems  to  have  been 
a  friend  to  art  after  his  own  manner,  and 
there  were  enough  painters  in  the  Andalusian 
capital  to  have  kept  a  brilliant  school  alive,  had 
it  not  been  for  the  exaggerated  atmosphere  of 
devotion  that  prevailed  theie.  Whether 
Velazquez  would  have  become  the  man  we 
know  had  he  stayed  there  instead  of  travelling 
in  Italy  is  open  to  grave  doubts ;  at  any  rate 
the  atmosphere  of  Seville  was  too  close  for 
him.  He  went  to  court,  and  those  who  stayed 
had  to  devote  themselves  to  religious  subjects 
or  starve.  Velazquez  was  able  to  paint  as  he 
pleased  at  Madrid.®  Professor  Carl  Justi  has 
made  the  correct  observation  that  Murillo  was 
originally  as  essentially  a  realist  as  Velazquez; 
but  for  the  simple  reason  that  he  continued  to 
live  in  a  Roman  Catholic  provincial  town  and 
painted  for  conventual  churches,  he  <(had  to 
represent  the  subjects  that  pleased  the  devout 
of  his  day,  such  as  the  Immaculate  Conception, 
the  visions  of  the  monk’s  cell,  the  mysteries 
and  ecstasies  of  asceticism.  He  could  not  de¬ 
vote  his  entire  energy  to  the  reproduction  of 
the  mere  visual  phenomena.  He  had  to  depict 
what  was  never  seen.  .  .  .  His  artistic 

greatness,  the  secret  of  his  wonderful  success, 
lies  in  the  fact  that  he  recognized  the  unique 
character  and  special  charm  of  the  human 
nature  of  southern  Spain,  adapted  it  to  the 
palette  and  the  brush,  and  ventured  to  in¬ 
troduce  it  into  paintings  of  religious  subjects.® 
Velasquez,  after  wrenching  himself  free  from 
provincialism,  discovered  in  himself  the  very 
special  powers  of  another  Cristobal  Andino, 
that  greatest  and  most  honored  16th  century 
ironworker  of  Burgos,  Seville  and  Toledo. 
Let  us  read  what  was  written  by  Bonnat  in  his 
preface  to  Beruete’s  <Velazquez)  (see  Bibliog¬ 
raphy)  :  <(The  methods  which  Velazquez  em¬ 
ployed  to  obtain  such  startling  results  are 
surprisingly  simple.  Armed  with  a  palette  on 
which  only  a  strictly  limited  number  of  colors 
appear,  and  with  a  few  long  and  slender 
brushes  in  his  hand,  he  painted  in  everything 
at  the  first  touch.  The  shadows,  much  simpli¬ 
fied,  are  merely  rubbed  in,  and  only  the  high 
lights  are  thickly  painted;  and  the  whole,  with 
its  fine  gradations  of  tone,  is  so  broadly  and 
rapidly  executed,  and  is  so  precise  in  color 
and  proportion,  so  exact  in  its  values,  and  so 
true  in  drawing,  that  the  illusion  is  complete 
and  the  resulting  work  a  marvel.®  Yet  it  is 
only  proper  to  say  that  Bonnat,  so  far  as  we 


know,  had  not  given  thought  to  the  analogue  or 
explanation  that  we  have  offered.  At  Madrid, 
the  contemporaries  of  Velazquez,  forming  the 
Madrid  School,  were  Fray  Juan  Rizi  ( 1595— 
1675);  Antonio  Pereda  (1599-1669);  Francisco 
Rizi  (1608-85);  Juan  Carreno  ( 1614— 85) , 
Velasquez’s  successor  as  court-painter;  Jose 
Leonardo  (1616-56),  and  Diego  Polo  (1620- 
55).  A  little  later  came  Juan  Antonio  Escalante 
(1630-70)  ;  Mateo  Cerezo  (1635-75)  ;  Jose 
Antolinez  (1639-76)  ;  Claudio  Coello  (c.  1630 
or  1635-93),  and  Sebastian  Munoz  (1650- 
90).  The  capital,  with  its  collections  of  paint¬ 
ings  for  study,  with  its  more  liberal  patronage 
and  interesting  life,  became  the  centre  of 
artistic  activity  by  1625  and  retained  that  pre¬ 
eminence  to  the  end  of  the  17th  century. 

During  the  greater  part  of  the  18th  century 
Spanish  art  produced  imitations.  Senor  Beruete 
y  Moret  (see  Bibliography )  even  goes  so  far 
as  to  say  it  produced  “nothing  but  imitations,® 
then  adding  that  ((these  imitations  were  not 
particularlv  happy.®  Original  talent  was  tem¬ 
porarily  displaced  —  that  was  all;  for  it  was 
reinstated  by  Goya  (1746-1828)  whose  works, 
taken  all  together,  make  a  remarkably  vivid 
and  complete  picture  of  the  Spanish  life  of  his 
day.  ((In  the  latter  years  of  the  century,® 
writes  Senor  Beruete  y  Moret,  ((an  original 
artist,  Francisco  Goya,  arose.  He  cast  from  him 
all  foreign  influence  and  realized  an  art  of  his 
own  which  was  so  genial,  so  characteristic,  and 
so  Spanish  that  it  gave  evidence  of  the  renascent 
artistic  spirit  of  his  country.®  True,  that 
promise  of  renascent  Iberianism  was  not  quite 
fulfilled  in  the  works  of  Jose  de  Madrazo 
(1781-1859),  Federigo  de  Madrazo  (1815-94), 
Mariano  Fortuny  (1839-74),  or  Jose  Villegas, 
b.  1848;  but  Sorolla  (Joaquin  Sorolla  y 
Bastida,  b.  Valencia,  1863)  depicts  very 
brilliantly  the  sunlit  atmosphere  of  his  native 
province,  while  Ignacio  Zuloaga  (b.  Eibar, 
1870)  summons  the  Spanish  people  and  land¬ 
scapes  to  appear  on  his  canvases  as  though  he 
were  a  magician.  Zuloaga’s  talent  exemplifies 
the  obligation  of  Spanish  painting  to  Spanish 
metalwork.  His  birthplace,  the  Basque  town 
of  Eibar,  is  called  the  “Toledo  of  the  North® 
because  the  occupation  of  its  people  is  to 
temper  and  damascene  sword-blades  and 
poignards.  His  great-great-grandfather,  Don 
Bias  Zuloaga,  was  an  excellent  armorer  and  a 
friend  of  Goya;  his  grandfather,  Eusebio,  also 
a  famous  armorer,  organized  and  directed  the 
Royal  Armory  at  Madrid;  his  father,  Placido 
Zuloaga,  revived  the  art  of  inlaying  metals. 
Consult  Frenzi,  G.  de,  ( Ignacio  Zuloaga) 
(Rome  1912). 

Architecture. —  The  best  single  point  at 
which  one  can  subject  works  of  architecture 
of  all  the  Spanish  architectural  periods  to 
direct  and  personal  observation  is  undoubtedly 
the  ancient  •  city  of  Toledo,  since  all  such 
periods  are  represented  in  its  structures,  and 
represented  by  good  examples.  But  Merida 
in  the  southwest  possesses  the  most  interesting 
architectural  memorials  of  the  Roman  Empire, 
as  Asturia  in  the  north  possess  those  of  the 
Visigoths.  During  the  Roman  period  imperial 
public  buildings  were  very  numerous  in  Spain ; 
and  although  comparatively  few  escaped  de¬ 
struction  their  massive  dimensions  and  char¬ 
acteristic  lines  exerted  an  influence  in  the 
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formation  of  national  taste  that  has  never  been 
wholly  lost.  Again,  between  414  and  711  (the 
Visigothic  period)  another  controlling  in¬ 
fluence  was  felt;  and  this  is  far  from  being  un¬ 
worthy  of  our  consideration,  inasmuch  as,  among 
all  the  hordes  that  invaded  Spain  in  the  5th 
century,  the  Visigoths,  natives  of  Dacia,  the 
modern  Rumania,  were,  as  Mr.  Tyler  says,  al¬ 
ready  Christians,  and  bv  far  the  most  advanced 
in  the  arts  of  war  and  peace.  Mr.  C.  H. 
Blackall  writes  (in  Sturgis,  R.,  (A  Dictionary 
of  Architecture  and  Buildings,*  New  York  and 
London  1905)  that  the  invasion  of  ttie  Visigoths 
appears  to  have  swept  away  nearly  all  the 
architecture  of  the  Roman  period,  while  the 
conquest  by  the  Moors,  in  the  early  part  of  the 
8th  century,  in  its  turn  obliterated  most  of  the 
remains  of  the  Visigothic  work,  except  in  the 
north.  Then,  ((the  seat  of  government  being 
fixed  about  Madrid,  the  Renaissance  style, 
which  was  imported  from  Italy  and  fostered 
by  constant  intercourse  with  foreign  artists, 
was  naturally  at  its  best  on  the  central  plateau.® 
In  the  central  portion  much  of  the  mediaeval 
work  ^disappeared  to  make  room  for  the 
Renaissance  palaces.  In  the  south  the  Moors 
found  little  to  preserve  when  they  first  entered 
the  kingdom,®  and  the  architectural  work  that 
they  themselves  did  was  of  such  manifest  value 
that  it  was,  on  the  whole,  very  little  disturbed 
subsequently.  We,  therefore,  find  the  Gothic 
and  Romanesque  chiefly  in  the  north,  the  Moor¬ 
ish  in  the  south  and  the  neoclassic  along  the 
central  plateau. 

The  mosque  at  Cordova,  the  oldest  and  lar¬ 
gest  Moorish  monument  in  Spain,  founded  in 
785 ;  El  Cristo  de  la  Luz  at  Toledo,  and  in  the 
same  city  the  Casa  de  Mesa  and  the  Taller  del 
Moro;  the  Giralda  tower  (1196)  at  Seville; 
the  Alhambra  at  Granada  —  these  are  familiar 
examples  of  Moorish  work  before  the  recon¬ 
quest.  The  name  Mudejar  is  given  to  that 
blending  of  the  Christian  and  Moorish  styles 
which  took  place  after  the  reconquest.  The 
Romanesque,  introduced  toward  the  end  of 
the  11th  century,  prevailed  throughout  the  12th. 
Examples  of  this  are,  beside  that  famous  resort 
of  pilgrims  in  our  own  day,  the  .church  of 
Santiago  de  Compostela  ( 1060-96) , —  Sant’ 
Isidro  in  Leon  (1063-1149),  San  Pedro  at 
Huesca  (1100-1241)  and  the  cathedral  of  Lugo 
(1129-70).  Not  long  afterward  the  Gothic  was 
introduced  from  France,  and  as  examples  we 
may  mention  the  churches  of  Viruela  and  of 
Las  Huelgas,  the  latter  built  by  Ferdinand  III 
about  the  middle  of  the  13th  century.  But  the 
Gothic  at  first  failed  to  maintain  itself.  as 
French-Gothic  in  Spain:  it  became.  Spanish- 
Gothic,  actually  composite,  by  the  union  in  the 
same  structure  of  the  new  Gothic  principles 
with  the  Romanesque,  or  those  of  a  still  older 
period.  Such  are  the  churches  of  Salamanca 
(1178)  and  Santa  Maria  at  Benavente  ( 1170— 
1220).  Not  before  the  13th  century  could  the 
pure,  perfected  French  cathedral  style  make  an 
irresistible  appeal.  It  was  adopted  and 
magnificently  shown  then  in  the  cathedrals  of 
Burgos  (1221),  of  Toledo  (1227),  and  of  Leon 
(1250-1305).  The  cathedral  at  Seville,  largest 
ot  all  Gothic  churches,  was  founded  at  the  be¬ 
ginning  of  the  15th  century.  The  end  of  the 
same  century  witnessed  the  erection  of  build¬ 
ings  of  extraordinary  originality  and 
picturesque  charm  which,  as  Professor  Carl 


Justi  writes,  ((mirror  that  mighty  outburst  of 
national  feeling  which  followed  in  the  train  of 
a  series  of  unparalleled  events.®  Noteworthy 
among  the  structures  of  this  group  are  the 
fagades  of  San  Gregorio  and  San  Pablo  at 
Valladolid  and  of  Santa  Cruz  at  Segovia. 

The  Renaissance  came  to  Spain  almost  a 
century  later  than  to  Italy.  Here  <(the  essen¬ 
tial  point  of  contact  was  in  the  domain  of 
decoration;  artistic  imagination,  accustomed  to 
Mudejar  and  Gothic  ornamentation  recog¬ 
nized  in  the  new  style  a  new  class  of  motives, 
enlarging  its  previous  range.®  An  important 
example  is  the  coro  of  the  cathedral  of  Cor¬ 
dova,  although  this  had  been  begun  in  1523 
in  the  Gothic  style.  So  suggestive  of  works  in 
the  precious  metals  was  the  new  manner  of 
ornamentation  that  the  term  Plateresque  (from 
platero,  meaning  silversmith)  was  given  to  it. 
An  honored  name  among  architects  at  the  time 
was  that  of  Diego  de  Riaiio  (d.  1533),  who  de¬ 
signed  the  Sevillan  city  hall  and  portions  of 
the  cathedral ;  representatives  of  a  reaction  in 
favor  of  severity  and  restraint,  advocating  the 
attainment  of  more  stately  effects  through  pro¬ 
portion  alone,  without  decoration,  were  Juan 
de  Toledo,  who  began  the  Escorial,  and  luan 
de  Herrera,  who  completed  that  huge  late- 
Renaissance  structure.  In  the  18th  century 
the  Churrigueresque,  a  style  peculiar  to  Spain 
and  Spanish  colonies,  ran  riot  (see  Churri¬ 
guera  in  foregoing  list  of  painters,  architects 
and  sculptors)  and  the  canons  of  classic  de¬ 
sign  were  disregarded.  ((Stucco  and  gilding 
were  lavishly  used,®  says  Sturgis,  <(and  broken 
pediments,  twisted  shafts  and  contorted  scrolls 
abound.  The  result  is,  like  nearly  all  Spanish 
work,  highly  decorative  and  not  without  a  cer¬ 
tain  theatrical  splendor,  but  it  lacks  structural 
reasonableness.  About  1750  a  more  academic 
style  began  to  displace  the  Churrigueresque.® 
Best  -of  the  18th  century  <(more  academic® 
buildings  is  the  Royal  Palace  at  Madrid,  a 
dignified  and  well-balanced  composition.  In  the 
19th  century  and  thus  far  in  the  20th,  eclecti¬ 
cism  has  been  the  rule.  It  has  seemed  the  part 
of  wisdom,  in  a  country  so  rich  in  varied  tra¬ 
ditions  of  art,  to  reproduce  approved  old  forms 
rather  than  minister  to  the  craving  for  novelty. 

Sculpture. —  In  the  Renaissance  period  the 
Italian  influence  was  overwhelming  and  during 
many  years  the  marble-cutters  of  the  better 
class  were  almost  exclusively  natives  of  Italy. 
This  circumstance  has  occasioned  general  ac¬ 
ceptance  of  the  theory  that,  during  earlier  and 
later  periods  as  well,  this  or  that  foreign  influ¬ 
ence  usurped  the  place  lawfully  belonging  to 
original  Spanish  talent.  We  shall  try  to  indi¬ 
cate  the  correct  limitations  of  such  a  theory, 
in  the  course  of  a  brief  review  of  the  main 
essential  facts. 

And  first  we  must  realize  that  native  works 
of  great  merit,  such  as  those  of  Pedro  of  Tar¬ 
ragona  in  the  Tarragon  Cathedral,  date  from 
1426,  1434  and  so  on;  that  Bartolomes  apostles 
at  the  main  door  of  the  same  cathedral  date 
from  1278;  and  that  the  Apostles’  Door  at  the 
cathedral  of  Burgos  was  also  executed  in  the 
13th  century.  In  other  words,  Spain  did  not 
wait  for  the  coming  of  the  Italian  Renaissance, 
or  for  its  long-delayed  arrival  at  her  shores 
(end  of  the  15th  century),  but  on  the  contrary 
created  ideal  figures,  portrait  statues  and  what¬ 
ever  was  required  for  the  embellishment  of 
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architectural  design,  long  before  Italianization 
prevailed.  French  influences  are  evident  in 
some  of  the  sculptures  of  the  13th  and  14th 
centuries;  Netherlandish  influences  in  some  of 
those  of  the  15th  century.  But  an  art  critic 
should  not  fail  to  observe  the  relatively  small 
number  of  those  sculptures  which  belong  to  the 
schools  mentioned  and  may  properly  be  called 
foreign  products.  He  will  perceive  Spanish 
realism,  with  its  directness  and  forcefulness  of 
expression,  stamping  as  Iberian  the  vast  ma¬ 
jority  of  early  sculptures,  down  to  or  even  be¬ 
yond  the  middle  of  the  15th  century.  Gil  de  Si- 
loe,  toward  the  end  of  that  century,  produced 
such  sculptures  as  the  monument  in  honor  of 
Bishop  Alonso  de  Cartagena  at  Burgos  and  the 
well-known  works  at  Palencia  and  in  the  Car- 
tuja  de  Miraflores.  A  few  years  afterward, 
however,  the  supremacy  of  Italian  sculpture  was 
recognized.  Bartolome  Ordonez  frankly  em¬ 
ployed  Italian  assistants,  and  was  working  with 
them  at  Carrara  when  he  died  (1520).  Alonso 
Berruguete,  who  returned  from  Italy  in  the 
year  of  Ordonez’  death,  was  a  versatile  artist 
whose  impulse,  on  rare  occasions,  to  regain 
originality  led  to  extravagances;  but  his  chief 
work  (if  we  accept  Professor  Justi’s  view  to 
this  extent)  (<shows  how  deeply  he  had  steeped 
himself  in  the  spirit  of  Michelangelo.®  Da¬ 
mian  Forment  and  Diego  Morlanes  were  in¬ 
spired  by  Italian  and  classic  ideals. 

The  period  of  complete  emancipation  ar¬ 
rived  when  Spanish  sculptors  chose  wood  as  a 
convenient  substitute  for  stone  —  a  period  or 
epoch  during  which  was  accomplished  a  revo¬ 
lution  in  ecclesiastical  taste  that  is  peculiar  to 
Spain.  The  enthusiasm  for  figure  sculpture 
grew  into  a  marked  predilection  for  bulk  and 
multiplicity  of  detail ;  and  *one  result  of  this 
was  that  stone-carving  was  practically  aban¬ 
doned,  and  the  artist  confined  himself  almost 
exclusively  to  wood  (pine,  cedar,  linden,  larch) 
as  a  cheaper  and  more  easily  worked  material. 
Coloring  was  not  used  at  first.  Now  arose 
those  huge  retablos  which  cover  a  choir- wall 
reaching  up  to  the  vaulting  with  a  Jacob’s 
Ladder  of  statues.  All  that  had  been  ex¬ 
pressed  in  the  14th  and  15th  centuries  by  small 
painted  groups  and  panels  was  now  translated 
into  lifesize  statues.®  Miguel  de  Ancheta  made 
a  retablo  containing  35  statues  and  groups. 
Gaspar  Becerra  was  one  of  the  most  famous 
sculptors  (in  this  medium)  among  Castilians. 
In  Seville,  at  the  beginning  of  the  17th  century, 
Martinez  Montanez,  in  whose  works  there  is  not 
a  trace  of  the  Italian  style,  or  indeed  of  any 
other  foreign  influence,  led  popular  interest  in 
and  appreciation  of  polychrome  sculptures, 
whose  art  is  (<the  result  of  an  essentially  Span¬ 
ish  attitude  of  mind,  while  the  sense  of  form 
through  which  it  is  expressed  is  probably  pecu¬ 
liar  to  Seville.®  The  polychrome  figures  did 
not,  however,  represent  the  best  achievements 
in  this  distinctively  Spanish  phase.  Pedro  de 
Mena,  a  sculptor  of  Granada  in  the  last  half 
of  the  17th  century,  carved  statues  and  statu¬ 
ettes  that  required  no  paint  to  enhance  veri¬ 
similitude.  The  unpainted  small  wooden  fig¬ 
ures  of  saints  by  this  artist  are  remarkably 
original,  as  all  critics  will  admit.  But  they 
show  more  than  independence  of  foreign 
schools :  they  show  such  marked  superiority 
that  foreign  students  of  art  may  learn  the  fine 
secret  of  true  characterization  by  visiting  the 


cathedral  at  Malaga  and  copying  Mena’s  sculp¬ 
ture  there. 

It  seems  to  us  that  the  story  of  enfranchised 
Spanish  sculpture  —  often  wholly  or  in  a  meas¬ 
ure  free  and  sometimes  lawless,  ungovernably 
Iberian,  as  in  the  days  of  Churriguera  and 
those  of  Francisco  Zarcillo  (1707-48),  Aris- 
mendi,  and  Ron  —  reaches  its  true  climax  when 
Mena’s  success  is  recorded.  A  classic  reaction 
of  no  genetic  value  at  the  beginning  of  the  last 
century  resembled  what  took  place  in  France 
at  the  same  time.  The  present  century  wit¬ 
nesses  reassertion  of  the  national  tradition,  in 
this  art  as  in  the  art  of  painting,  and  now  looks 
for  an  exponent  of  Spanish  realism  who,  as 
sculptor,  shall  stand  beside  the  painter,  Ignacio 
Zuloaga. 

Bibliography. —  Beruete,  A.  de,  ( Velazquez* 
(London  1906)  ;  Beruete  y  Moret,  A.  de,  (The 
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and  Stapley,  M.,  Spanish  Ironwork)  (New 
York  1915)  ;  Calvert,  A.  F.,  ( Sculpture  in 
Spain)  (London  1912)  ;  Contreras,  R.,  ^stu¬ 
dio  Descriptivo  de  los  Monumentos  Arabes  de 
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Documentos  de  Arte  Espcinol  (Barcelona  190CL 
10,  and  continued  under  title  Materiaux  et  Doc¬ 
uments  d’Art  Espagnol,  Barcelona  1913)  ; 
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Marrion  Wilcox. 

SPANISH  BROOM,  a  leguminous  papilio¬ 
naceous  shrub  ( Spartium  junceum) ,  a  <(switch 
plant,®  characterized  by  bunches  of  rod-like 
branches,  terete,  polished  and  green.  The 
branches  are  without  foliage,  serving  as  organs 
of  assimilation ;  or  they  may  have  small  lancet- 
shaped  leaves,  scantily  developed  and  quickly 
falling.  The  Spanish  broom  is  native  to  the 
Mediterranean  shores,  where  it  grows  in 
masses,  as  may  be  seen  on  Gibraltar,  on  dry 
and  rocky  ground.  It  has  been  naturalized  in 
tropical  America,  and  cultivated  for  the  termi¬ 
nal  racemes  of  large  pea-like  flowers.  These 
are  an  inch  long,  golden  yellow  and  very  fra¬ 
grant,  with  the  odor  of  acacia,  and  are  a  favor¬ 
ite  food  of  bees.  They  also  yield  a  yellow 
dye.  The  tough  twigs  are  used  as  food  for 
goats,  and  produce  a  coarse  fibre;  the  seeds, 
from  linear  pubescent  pods,  are  diuretic  and 
tonic  and  in  larger  doses  emetic  and  carthartic. 

SPANISH  ERA.  See  Epoch. 

SPANISH-FLY.  See  Blister-beetle. 

SPANISH  FORT,  a  part  of  the  defenses 
of  the  city  of  Mobile,  Ala.,  during  the  Civil 
War  ;  taken  by  the  Federals  8  April  1865.  It 
consisted  of  a  system  of  fortifications,  rather 
than  a  single  fort.  On  27  March  it  was  in¬ 
vested  by  Union  troops,  A.  J.  Smith’s  corps, 
on  the  right,  and  Granger’s  on  the  left ;  a  bom¬ 
bardment  was  begun  4  April,  in  which  the  gun¬ 
boats  on  the  river  joined,  and  a  naval  battery 
on  shore  rendered  service.  The  Federals  in¬ 
tended  to  assault  the  defenses  on  9  April;  but 
on  the  8th  General  Carr  found  that  it  was  pos¬ 
sible  to  place  a  battery  on  a  wooded  crest  com¬ 
manding  the  fort  and  that  evening  his  troops 
gained  the  crest,  captured  300  yards  of  the 
works  and,  getting  their  battery  into  position, 
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compelled  the  Confederates  to  evacuate.  Con¬ 
sult  ( Battles  and  Leaders  of  the  Civil  War* 
(Vol.  IV). 

SPANISH  FOWLS.  See  Poultry. 
SPANISH  LANGUAGE,  The.  Spanish 
is  one  of  the  modern  spoken  and  written  forms 
of  Latin,  that  is,  it  is  a  neo-Latin  or  Romance 
language.  Its  motherland  is  Spain  in  the 
Iberian  Peninsula.  Besides  Spanish  two  sister 
Romance  tongues  are  in  use  in  the  peninsula, 
viz.,  in  the  western  part,  Portuguese  (which 
is  never  to  be  regarded  as  a  dialect  of  Span¬ 
ish),  and,  in  the  eastern  part,  Catalan  (which 
has  affinities  to  the  Provencal  of  southern 
France).  In  part  of  northern  Spain  and  in 
the  district  of  the  Pyrenees  the  native  speech  is 
Basque,  which  has  no  discernible  relationship 
to  its  neo-Latin  neighbors,  Spanish  and  French, 
and  is  thought  by  some  to  be  a  survival  of  the 
ancient  Iberian  language.  In  Galicia,  which 
occiipies  the  northwestern  corner  of  Spanish 
territory,  the  natural  idiom  is  Galician,  and  it 
is  a  dialect  of  Portuguese.  In  the  Middle  Ages 
both  Catalan  and  Galician  had  literary  mani¬ 
festations  of  no  little  importance.  In  spite  of 
school  influence,  which  tends  to  spread  the 
influence  of  Castilian  to  their  detriment,  they 
continue  to  be  the  popular  spoken  languages  of 
their  districts,  and  Catalan  has  continued  to 
have  its  notable  writers  of  both  prose  and 
verse  down  into  our  own  times. 

In  the  strictly  Spanish-speaking  region  three 
dialectal  divisions  are  marked,  viz.,  (1)  Cas- 
tilian-Andalusian  in  the  centre  and  south  of 
the  land,  (2)  Leonese-Asturian  in  the  west 
and  north,  and  (3)  Navarro-Aragonese  in  the 
northeast  and  east.  Through  political  import¬ 
ance  and  as  a  result  of  various  other  reasons, 
especially  the  greater  activity  of  its  writers  in 
the  earlier  period,  Castilian  soon  became  the 
dominant  form  of  Spanish  and  remains  such 
to-day.  The  term  Castilian®  is  often  used  as 
the  equivalent  of  “Spanish®  to  designate  both 
the  language  and  the  literature.  Some  have 
regarded  Andalusian  as  an  individual  dialect, 
but  it  differs  so  little  from  Castilian — one  of 
its  most  distinctive  traits  is’  its  assibilation  of 
c  (before  e  and  i)  and  of  z,  which  Castilians 
pronounce  as  voiceless  interdental  th  —  that 
there  is  little  need  of  giving  it  a  place  apart. 
For  literary  purposes  the  Navarro-Aragonese 
and  the  Leonese-Asturian  have  never  received 
any  extensive  or  lasting  development. 

The  following  may  serve  to  illustrate  some 
of  the  phonological  differences  between  the  two 
dialects  and  the  standard  Castilian.  They  both 
have  a  glide-sound  between  e  and  a  following 
vowel,  where  Castilian  has  none:  leyer,  “to 
read,®  Cast.,  leer;  leyal,  “loyal,®  Cast.,  leal. 
They  both  have  palatalized  //  (the  li  of  Eng¬ 
lish  “ filial ®  approximates  to  this  sound)  where 
Castilian  has  a  j  (a  guttural  spirant;  cf.  the 
Scotch  ch  in  “loch®)  ;  fillo,  “son,®  Cast.,  hijo; 
ovella,  “sheep,®  Cast.,  oveja.  They  both  have 
it  where  Castilian  has  ch:  dereito,  “right,® 
Cast.,  derecho;  muito,  “much,®  Cast.,  muclio. 
The  both  develop  diphthongs  out  of  accented 
Latin  short  e  and  o,  where  Castilian  fails  to 
do  so  (because  of  the  influence  in  Castilian 
of  a  following  palatal)  :  pueyo,  “height® ; 
Cast.,  poyo ;  Latin  podium:  fuella ,  “leaf®; 
Cast.,  hoja;  Latin  pi.,  folia,  etc.  Leonese 
changes  l  after  a  consonant  to  r;  branco, 


“white,®  Cast.,  bianco.  Aragonese  keeps  initial 
Latin  pi  and  cl  where  Castilian  changes  them 
to  //:  plorar,  “to  weep,®  Cast.,  llorar ;  clamar, 
“to  call,®  Cast,  llamar. 

In  morphology  the  dialects  have  also  cer¬ 
tain  traits  that  distinguish  them  from  Cas¬ 
tilian.  Thus  Aragonese  tends  to  create  a 
feminine  form  in  -a  for  adjectives  which  are 
not  entitled  historically  to  that  ending : 
doliente,  “grieving,®  fern.,  dolienta,  Cast., 
doliente  for  both  genders.  Leonese  uses  fuller 
forms  of  the  definite  articles :  el,  ela,  elos, 
elas:  cf.  Cast.,  el,  la,  los,  las.  Leonese  has 
-er  infinitives  where  Castilian  has  ~ir:  viver, 
“to  live,®  dizer,  “to  say,®  Cast.,  vivir,  decir. 
Castilian  has  no  separate  possessive  fiorm  for 
the  plural  possessive  “their,®  but  uses  su,  sus, 
which  also  means  “his,®  “her,®  etc.;  Aragonese 
uses  lur,  lures  (cf.  French  leur,  leurs )  as  a 
distinctive  form  for  “their.® 

By  colonization  and  conquest  Spanish  has 
been  carried  to  foreign  regions.  The  explorers 
and  settlers  took  it  to  the  New  World,  where 
it  is  now  used  by  hardly  fewer  than  50,000,000 
of  persons  in  the  western  continent  and  ad¬ 
jacent  islands,  from  Mexico  southward.  For 
that  matter  it  is  still  spoken  even  in  tracts  of 
the  United  States,  e.g.,  in  New  Mexico,  Cali¬ 
fornia,  Texas,  etc.  It  followed  the  Spanish 
flag  to  the  Canaries  and  the  Philippines,  with¬ 
out,  however,  displacing  the  aboriginal  speech 
in  the  Philippines  any  more  than  it  has  done  so 
in  the  parts  of  America  in  which  the  Indians 
are  numerous.  In  Spanish  America  the  pro¬ 
nunciation  reveals  traits  that  once  existed  in 
Castilian  of  the  15th  and  16th  centuries  and 
have  since  changed  in  the  motherland,  and  it 
shows  also  features  of  the  dialects  of  the  por¬ 
tions  of  the  peninsula  whence  the  settlers  came. 
But  to  all  intents  and  purposes,  since  the  dia¬ 
lectal  differences  operate  for  only  a  restricted 
number  of  sounds  and  the  accepted  principles 
of  grammar  are  those  of  Castilian,  the  Spanish 
of  Spanish-America  is  properly  enough  de¬ 
nominated  by  the  generic,  if  somewhat  elastic, 
term  of  “Castilian,®  The  expatriated  Moors 
and  Jews  have  taken  Spanish  to  places  in 
northern  Africa  and  in  Turkey,  where  they 
still  speak  it  in  a  more  or  less  contaminated 
form.  It  is  safe  to  say  that  in  the  neighbor¬ 
hood  of  70,000,000  human  beings  are  to-day 
using  Spanish  in  various  parts  of  the  world. 

Castilian,  the  standard  form  of  Spanish,  at¬ 
tained  to  the  dignity  of  a  literary  medium  by 
the  12th  century,  about  or  soon  after  the  middle 
of  which  there  appeared  the  noble  epic  poem, 
(E1  Cantar  de  Mio  Cid,*  and  the  little  liturgical 
play,  (E1  Misterio  (or  Auto)  de  los  Reyes 
Magos.*  But  in  legal,  ecclesiastical  and  other 
documents  we  can  trace  its  evolution,  during 
some  five  or  six  centuries  prior  to  that  time, 
from  the  popular  Latin  of  the  more  or  less 
illiterate  soldiery  and  colonists  brought  to  the 
peninsula  as  a  result  of  the  Roman  conquest. 
By  the  time  of  Augustus  the  conquest  had  be¬ 
come  an  achieved  fact,  and  during  the  four 
centuries  of  peace  that  followed  his  reign  the 
Romanization  of  the  land,  so  thoroughgoing 
for  its  institutions  and  customs,  was  a  practi¬ 
cally  complete  process  for  its  speech  also.  It  is 
dubious  that,  apart  from  a  very  scant  number 
of  debatable  elements  of  the  lexicon,  any  ves¬ 
tiges  of  the  idioms  of  the  original  Celtic  and 
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Iberian  tribes  remain  in  the  Castilian  language. 
Vulgar  (popular)  Latin  is  the  all-important 
source  of  its  lexicon,  phonology,  morphology 
and  syntax.  In  the  course  of  time  its 
vocabulary  has  been  enriched  by  accretions 
from  Arabic  —  brought  in  by  Moorish  conquest 
from  711  on  —  from  other  European  languages, 
especially  French  and  Italian,  and  from  the 
Indian  and  other  native  languages  of  the 
colonial  settlements. 

Phonology.—  With  the  invasion  of  the 
Germanic  barbarians  and  the  fall  of  Rome,  in 
the  early  5th  century,  political  contact  with 
Italy  was  severed,  and  the  Vulgar  Latin  of 
Hispania  began  to  undergo  the  changes  in 
sound  that  produced  ultimately  Castilian  in  the 
high  plateau  of  the  centre  of  the  peninsula. 

In  the  following  statement  of  facts  we  are 
concerned  (Only  with  popular  developments : 
words  of  peculiarly  learned  use  did  not  neces¬ 
sarily  go  through  the  popular  phonological 
processes. 

In  the  vowel  system  it  is  notable  that,  under 
the  accent,  Latin  a  (long  and  short),  e,  x,  o,  u, 
were  represented  in  the  Vulgar  Latin  enuncia¬ 
tion  by  close  variations  of  the  same  sounds, 
i.e,  qualitative  distinctions,  as  between  open 
and  close  utterance,  became  important  for  them 
as  for  all  vowels.  Latin  x  became  Vulgar  Latin 
close  e  also,  and  Latin  u  became  close  o.  With 
their  close  pronunciations!  these  vowels  re¬ 
mained  in  Castilian  unless  affected  by  some 
adjoining  sound  (notable  a  palatal)  :  Latin 
mdtrem  (the  oblique  case  and  not  the  nomina¬ 
tive  is  the  basis  <of  the  Spanish  word), 
<(mother® ;  pdtrem,  <(father® ;  plenum,  <(full® ; 
bibit,  (<drinks® ;  fllium,  <(son®  ;  formosum,  ((beau- 
tifuL  ;  lutum,  ((mud® ;  Cast.,  madre,  padre,  lleno, 
bebe,  hijo,  hermoso,  lodo. 

Accented  Latin  e  and  6  diphthongized  to 
ie  and  ue,  in  both  open  and  closed  syllables: 
Latin,  venit,  ((comes® ;  ferrum,  <(iron® ;  movet, 
((moves® ;  fortem,  ((strong® ;  Cast.,  viene, 
hierro,  mueve,  fuerte.  This  is  one  of  the  dis¬ 
tinctive  features  of  Castilian  as  compared  with 
the  other  leading  Romance  languages,  French, 
Italian  and  Portuguese;  for  in  these  latter  the 
diphthongization  occurred  not  at  all  (as  in 
Portuguese)  or  only  in  open  syllables  (as  in 
French  and  Spanish)  ;  cf.  Cast.,  fuerte, 
<(strong,®  with  Ptg.  forte,  French  fort,  Italian 
forte,  and  Spanish  viento,  <(wind®  from  Latin 
ventum  with  Ptg.,  vento,  French  vent,  Italian 
vento.  A  following  or  preceding  palatal  might 
prevent  the  diphthongization  of  the  et  and  6  or 
work  further  changes  in  a  diphthong  already 
produced  from  them.  The  Latin  diphthong  ce 
was  treated  like  Latin  e,  coelum,  ((heaven,® 
Cast.,  cielo,  au  like  Latin  o,  aurum,  <(gold,® 
Cast.,  oro;  the  few  cases  of  Latin  oe  present 
some  difficulty.  Latin  foedum,  ((ugly,®  Cast., 
feo,  Latin  foenum,  ((hay,®  Cast.,  hieno. 

In  the  initial  position  in  the  word  the 
vowels  and  diphthongs  of  Latin  leveled  away 
distinctions  of  quantity  and  quality  and  be¬ 
came  simple  a,  e,  i,  o,  u,  which,  in  some  cases 
underwent  modification  through  adjacent  vo¬ 
calic  or  consonantal  influences.  In  the  final 
unaccented  position  the  vowels  simplified  still 
further  to  Castilian  a,  e,  o,  in  truly  popular 
treatment.  In  the  unaccented  penult  of  words 
stressed  on  the  antepenult  the  vowel  e  (Latin 
I)  usually  disappeared;  in  the  final  unaccented 


syllable  it  could  also  disappear  after  con¬ 
sonant  sounds  which  the  genius  of  the  lan¬ 
guage  permits  to  end  a  word. 

The  consonants  of  Latin  have  proved  more 
persistent  in  the  initial  position  in  the  word 
than  elsewhere ;  but  a  characteristic  of  Cas¬ 
tilian  is  the  change  of  /  before  a  vowel  (but 
not  before  the  Castilian  diphthong  ue)  to  Old 
Spanish  aspirate  h  (still  written  f  in  the  older 
stages  of  the  language).  In  modern  Castilian 
the  written  h  is  silent,  except  for  a  possible 
slight  aspiration  before  ue :  cf .  Latin  filium, 
Old  Spanish  fijo,  modern  hijo,  with  fuerte. 
Initial  consonant  plus  l  has  yielded  palatal  ll : 
Latin  clamare,  <(to  call,®  flamma,  ((flame,® 
plorare,  <(to  weep,®  Castilian  llamar,  llama, 
llorar.  Initial  r  has  become  a  well-trilled 
sound,  and  this  same  sound  ie  rendered  by  rr 
between  vowels.  Another  characteristic  of  Cas¬ 
tilian  is  the  conversion  of  both  Latin  b  and 
Latin  v  (m  in  hiatus)  to  a  single  bi-labial 
spirant  sound  written  either  b  or  v :  the  sound 
of  English  v  does  not  exist  in  Castilian.  Latin 
c  before  ^  or  t  assibilated  in  Old  Spanish  to 
g  or  z,  which  now,  whether  written  c  or  z, 
mean  the  interdental  sound  of  English  th  in 
<(thin.®  In  the  intervocalic  position  a  Latin 
single  voiceless  consonant  is  voiced :  e.g.,  t  be¬ 
came  d,  p  became  b,  c  became  g  (before  any 
vowel  but  e  or  i )  ;  but  intervocalic  ^  is  always 
voiceless  in  modern  Spanish.  Consonantal 
combinations  between  vowels  were  subject  to 
a  variety  of  changes  not  easily  epitomized,  but 
simplification  was  the  usual  process.  The 
doubling  of  the  same  consonant  is  not  a 
feature  of  modern  Spanish;  it  is  found  only 
in  the  cases  of  cc  and  nn  and  both  of  the  c’ s 
and  the  n’s  must  be  uttered,  as  in  faccion,  <(fac- 
tion®  and  innoble,  (<ignoble® ;  rr  denotes  a  rein¬ 
forced  r  sound,  while  ll  denotes  a  palatized 
sound  and  is  not  a  doubled  l  in  value;  h  ( n 
with  a  tilde)  means  a  palatalized  n  (approxi¬ 
mately  the  ny  of  (<canyon®  from  Castilian 
canon).  Of  the  consonants  actually  final  in 
Latin  the  commonest  were  s  and  t;  of  these  t 
was  lost,  Latin  amat,  (<loves,®  Castilian  ama, 
while  j  has  remained  and  is  very  useful  as  a 
fiexional  sign  (it  marks  the  plural  of  sub¬ 
stantives  and  the  second  person  of  verbs,  Latin 
pi.  partes,  <(parts,®  Castilian  partes;  Latin 
amas,  <(thou  lovest,®  Castilian  amas). 

Accent. —  The  stress  in  the  Castilian  word 
may  fall  on  the  final  syllable,  the  penult  or  the 
antepenult ;  occasionally  it  may  fall  upon  a 
syllable  more  than  three  places  removed  from 
the  end  of  the  word.  All  words  not  stressed 
on  the  final  or  the  penult  must  have  a  written 
accent.  Words  ending  in  a  consonant  except  n 
or  j  normally  stress  the  last  syllable  and  need 
no  written  accent;  those  so  stressed  and  ter¬ 
minating  in  n  or  ^  must  have  the  written 
accent.  Words  ending  in  a  vowel  or  diphthong 
and  stressing  the  penult  need  no  written  accent ; 
but  all  words  stressing  a  final  vowel  or  diph¬ 
thong  require  the  written  accent  thereon. 

Morphology. —  For  substantives  a  great 
simplification  has  occurred  in  the  passage  from 
Latin  to  Castilian,  in  that  the  six  cases  of  the 
noun  and  adjective  have  been  reduced  to  one 
in  Castilian,  and  this  usually  corresponds  to 
the  Latin  accusative  singular  and  plural.  Latin 
genitive,  dative  and  ablative  relations  are  ren¬ 
dered  by  combinations  of  prepositions  with  the 
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single  Castilian  form;  del  hombre,  ((of  the 
man,®  Latin,  hominis,  etc.  In  the  personal  pro¬ 
nouns  there  are  still  certain  case  distinctions : 
yo,  ((I,®  me,  <(me,®  a  mi,  <(to  me,®  etc.  There 
are  no  neuter  nouns  in  Castilian;  the  Latin 
neuters  become  masculines  for  the  most  part, 
but  a  few  become  feminine. 

The  verb  system  also  shows  a  reduction  of 
the  complex  system  of  Latin  inflections,  but  it 
still  possesses  many  and  varied  conjugational 
forms.  The  Latin  passive  voice  disappeared; 
its  place  has  been  taken  by  periphrases  with  the 
passive  participle  or  by  a  reflexive  or  other 
construction.  The  Latin  future  indicative  tense 
did  not  survive ;  it  was  replaced  by  a  new  form 
made  by  adding  the  present  tense  of  Castilian 
haber,  ((to  have,®  to  the  infinitive  of  the  main 
verb :  amar,  <(to  love,®  plus  he,  <(I  have,® 
amare,  ((I  shall  love.®  Suffixes  derived  from 
the  imperfect  indicative  of  haber  are  used  simi¬ 
larly  to  form  a  past  future  (or  conditional)  on 
the  infinitive  of  the  main  verb  as  a  base.  Cas¬ 
tilian  perfect  tenses  are  formed  by  combining 
tenses  of  haber,  <(to  have,®  with  the  past  par¬ 
ticiple  of  the  main  verb ;  he  amado,  ((I  have 
loved.®  The  Latin  imperfect  subjunctive  was 
lost,  but  Castilian  has  two  such  tenses  (ending 
in  -se  and  -ra  in  the  first  singular),  of  which 
the  one  comes  from  the  Latin  pluperfect  sub¬ 
junctive  and  the  other  from  the  Latin  plu¬ 
perfect  indicative.  There  is  a  future  subjunc¬ 
tive,  derived  from  the  Latin  future  perfect 
indicative  and  perfect  subjunctive;  its  use  has 
become  greatly  limited  in  recent  times.  Con¬ 
ventionally  we  speak  of  three  regular  conju¬ 
gations  in  Castilian,  denoted  usually  by  their 
infinitive  endings,  -ar,  -er,  - ir ;  in  point  of  fact 
the  endings  of  the  -er  and  -ir  conjugations  are 
the  same  for  all  except  four  of  their  many 
forms,  so  that  the  Latin  four  conjugations  have 
virtually  been  cut  down  to  two.  A  number  of 
verbs  are  perfectly  regular  as  to  their  endings 
but  show  certain  variations  in  their  root  vow¬ 
els  ;  they  form  what  are  known  as  the  radical¬ 
changing  classes.  There  are  no  few  irregular 
verbs. 

Syntax. —  There  are  interesting  phenomena 
that  might  be  considered  here,  but  the  present 
purpose  may  be  served  by  calling  attention  to 
one  of  the  most  decided  peculiarities  of  the 
Spanish  language,  its  use  of  the  preposition  a, 
<(to,  at,®  before  a  noun  denoting  a  specific  per¬ 
son,  higher  animal  or  personified  thing  and 
standing  in  the  accusative  relation  to  a  verb : 
ftI  see  the  man®  is  veo  al  hombre  (literally,  <(I 
see  to  the  man®).  The  order  of  words  in  a 
Spanish  clause  is  a  very  elastic  matter.  In 
general  the  English  declarative  order  of  sub¬ 
ject,  verb,  object,  is  but  little  adhered  to;  in 
a  simple  statement  of  fact  the  verb  or  the  ob¬ 
ject  may  begin  the  clause,  so  that  inversion  is 
frequent  in  the  language. 
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SPANISH  LAW.  The  system  of  juris¬ 
prudence  and  judicial  practice  as  developed  in 
Spain  and  later  extended  to  the  Spanish  West 
Indies,  Central  America,  Mexico,  the  Spanish¬ 
speaking  countries  of  South  America  and  the 
Philippines.  It  is  one  of  the  oldest  systems  of 
law,  and  as  at  present  constituted  is  a  mixture 
of  Roman,  Germanic  and  Arabic  elements,  with 
marked  traces  of  the  influence  of  canon  law. 

Roman  law  became  dominant  in  Spain  as 
early  as  200  b.c.  and  retained  its  supremacy 
practically  until  the  conquest  of  the  Visigoths, 
after  which  the  Germanic  law  coexisted  with 
the  Roman  law.  There  were  several  codifica¬ 
tions  of  the  law  before  the  year  653.  The  Arab 
conquest  of  the  8th  century  was  an  important 
factor  in  modifying  Spanish  law.  About  1265 
Roman  and  canon  law  became  prominent.  Then 
succeeded  several  centuries  of  struggle  for  su¬ 
premacy  between  the  native  and  the  Roman  law. 
The  various  codes  existing  at  this  time  caused 
great  confusion  in  the  positive  law,  and  unsuc¬ 
cessful  attempts  were  made  to  simplify  it  dur¬ 
ing  the  reign  of  Ferdinand  and  Isabella  (1490- 
1502).  Later  the  Justinian  and  canon  laws 
spread  rapidly  throughout  many  of  the  king¬ 
doms  of  the  peninsula.  In  1567  a  general 
code  was  promulgated.  A  peculiarity  of  Span¬ 
ish  legislation  is  that  no  code  has  ever  been 
promulgated  to  repeal  the  old  codes,  and  the 
result  has  been  difficulty  in  ihterpreting  the 
existent  law. 

At  the  adoption  of  the  constitution  of  1876, 
which  is  now  in  force,  civil,  commercial,  crim¬ 
inal  and  military  law  have  been  incorporated 
into  separate  codes.  Likewise  a  judiciary  act 
and  codes  of  civil  and  criminal  procedure  have 
been  adopted.  In  1910  a  commission  was  ap¬ 
pointed  to  revise  and  recodify  the  procedural, 
penal  and  civil  codes  and  the  judiciary  laws. 

The  Spanish  civil  code  was  promulgated  by 
decree  in  1889,  and  extended  to  the  colonies 
later  in  the  same  year.  It  is  still  in  force.  This 
code,  which  is  divided  into  four  books,  deals 
with  corporations,  the  law  of  persons,  marriage, 
guardianship,  law  of  property,  contracts,  juris¬ 
diction,  conflict  of  laws,  etc.  The  subject  of 
marriage  was  formerly  left  to  the  canon  or 
ecclesiastical  law,  but  under  book  one  of  the 
code  of  1889  civil  marriages  are  permissible, 
with  the  important  qualification  that  all  persons 
who  profess  Catholicism  must  celebrate  the 
canonical  form.  The  third  book  of  this  code 
provides  that  no  private  property  shall  be  taken 
for  public  use  without  due  compensation  —  an 
exact  counterpart  of  the  principle  made  familiar 
in  the  United  States  by  constitutional  provL 
sions.  A  noticeable  feature  of  the  Spanish  law 
in  regard  to  the  descent  of  property  and  suc¬ 
cession  makes  it  illegal  for  a  parent  to  disin¬ 
herit  legitimate  children.  Two-thirds  of  the 
estate  is  thus  reserved.  Some  criticism  has 
been  aimed  at  the  code  of  1889,  among  others 
that  it  is  incomplete.  As  instances  it  is  said 
to  contain  nothing  regarding  certain  prior  laws 
such  as  those  relating  to  mines,  hunting,  fish¬ 
eries  and  civil  registry.  In  addition  it  leaves 
questionable  the  relation  of  non-Castilian  legis¬ 
lations  and  the  customary  law  to  the  civil  code. 
With  the  exception  of  the  subject  of  marriage 
this  code  has  only  subsidiary  force  in  the  prov¬ 
inces  of  Aragon,  Catalonia,  Navarre  and  the 
Balearic  Isles.  The  Roman  law,  civil  and  canon, 
is  still  subsidiary  law  in  Catalonia. 
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The  commercial  code,  owing  to  imperative 
need,  antedated  the  civil  code.  Spain  is  said 
to  have  produced  the  first  code  of  mercantile 
law  in  the  ((Ordinances  of  Bilboa®  (1737),  which 
spread  to  America  and  remained  in  effect  in 
Mexico  until  1884.  Spain  codified  commercial 
law  in  1830.  The  great  commercial  develop¬ 
ment  of  the  country  late  in  the  19th  century 
emphasized  the  need  of  reform,  and  in  1885  a 
new  code  went  into  effect,  which  later  in  the 
same  year  was  extended  to  Cuba  and  Porto 
Rico.  Much  supplementary  legislation  has 
been  enacted  in  late  years.  The  commercial 
code  treats  of  commerce  and  registry,  commer¬ 
cial  contracts,  banking,  railroads,  insurance, 
mercantile  guaranties,  commercial  paper,  mari¬ 
time  commerce,  shipping,  insolvency,  bank¬ 
ruptcy,  limitation  of  actions  in  commercial 
affairs,  etc. 

Civil  procedure  is  governed  by  the  act  or 
code  of  1881,  as  amended,  and  the  judiciary 
act  of  1870,  as  amended  in  1882.  The  code  of 
1881  in  amended  form  was  extended  to  Porto 
Rico  in  1885  and  to  the  Philippines  in  1888. 
Procedure  in  commercial  cases  is  governed  by 
the  code  of  civil  procedure  since  commercial 
courts  were  abolished  in  1868.  The  code  of 
civil  procedure,  which  is  arranged  in  three 
books,  contains  some  provisions  in  conflict  with 
the  civil  code,  which  was  enacted  subsequently. 
Spanish  civil  procedure  is  divided  into  two 
classes  according  to  the  nature  of  the  ac¬ 
tion,  contentious  ( ccntenciosa )  and  voluntary 
or  non-contentious  (voluntaria) .  Voluntary 
jurisdiction  is  used  when  there  is  no  contention 
between  the  parties,  but  judicial  proceedings 
are  necessary  to  fix  legal  rights,  as  in  cases  of 
guardianship,  administration,  adoption  and  the 
like.  This  resembles  the  non-contentious  juris¬ 
diction  of  France,  Germany  and  other  countries 
of  Europe.  A  rather  remarkable  feature  of 
the  code  is  that  it  provides  for  arbitration  of 
civil  actions  out  of  court.  Special  provisions 
are  also  made  in  this  code  for  procedure  in 
voluntary  jurisdiction  in  commercial  cases. 

Notarial  law  is  of  more  importance  than  in 
Great  Britain  or  the  United  States.  Under 
Spanish  law  nearly  all  deeds,  contracts  and 
important  agreements  must  be  certified  by  a 
notary. 

Military  and  naval  courts  of  Spain  have 
ampler  powers  than  in  the  United  States.  The 
military  law  is  governed  by  the  code  of  military 
justice  promulgated  in  1890.  Naval  jurisdic¬ 
tion  is  considered  as  belonging  to  the  military 
establishment,  but  is  largely  governed  by  the 
penal  code  of  admiralty  of  1888.  There  are  no 
separate  admiralty  courts  in  Spain  for  civil 
cases,  the  ordinary  tribunals  having  jurisdiction 
of  such  suits. 

The  ancient  Spanish  codes  treated  the  sub¬ 
ject  of  criminal  law  quite  completely.  For¬ 
merly  the  laws  were  unusually  harsh,  but  during 
the  19th  century,  in  keeping  with  the  spirit  of 
the  times,  many  reforms  were  introduced,  some 
as  early  as  1812.  The  present  code,  authorized 
by  the  act  of  June  1870,  made  only  a  few  ma¬ 
terial  changes  from  the  code  of  1848.  Modifi¬ 
cations  of  the  present  code  were  made  in  1876, 
1904  and  1908.  An  amendment  of  this  code 
was  extended  to  Cuba  and  Porto  Rico  in  1879 
and  to  the  Philippines  in  1886.  The  Spanish 
criminal  law  classifies  offenses  according  to 
their  nature  into  felonies,  crimes  and  misde¬ 


meanors.  Punishments  are  classified  as  afflict¬ 
ive,  correctional,  light  and  accessory.  The  first 
class  commences  with  death  and  includes  nu¬ 
merous  forms  of  imprisonment  down  to  dis¬ 
qualifications.  The  second  class  includes  im¬ 
prisonment  and  arrest,  public  censure  and 
suspension  from  the  privilege  of  holding  cer¬ 
tain  offices  or  pursuing  certain  callings.  The 
lighter  forms  of  punishment  include  arrest  and 
private  censure.  In  any  of  these  three  classes 
offenders  may  also  be  fined  or  put  under  recog¬ 
nizance.  The  accessory  punishments  include 
payment  of  costs,  civil  interdiction  and  degra¬ 
dation.  Until  modern  times  the  system  of 
criminal  procedure  under  the  codes  was  the 
secret  and  written  procedure,  the  hampered  de¬ 
fense  and  torture.  This  system  was  reformed 
by  the  code  or  act  of  1882,  which  substituted 
the  accusatory  system.  This  code  to  date  has 
had  few  amendments.  It  was  extended  after 
amendment  to  the  Philippines,  Cuba  and  Porto 
Rico,  where  it  became  effective  in  1889.  Among 
the  most  important  changes  in  procedure  in 
Spain  in  recent  years  was  the  re-establishment 
of  the  jury  in  criminal  trials  in  cases  of  felo¬ 
nies  and  some  misdemeanors  (1888),  but  it  has 
not  been  extended  to  Cuba,  Porto  Rico  or  the 
Philippines ;  nor  is  it  employed  in  many  of  the 
Mexican  states  or  in  the  remaining  Spanish- 
American  countries.  Every  trial  involving  the 
more  serious  offenses  is  commenced  by  a 
summario,  which  resembles  the  secret  investi¬ 
gation  of  a  grand  jury,  after  which  the  accused 
is  kept  in  solitary  confinement  while  an  ex  parte 
investigation  is  made  by  a  judge  of  the  first 
instance  and  the  state’s  attorney  (fiscal).  Pro¬ 
ceedings  based  on  the  constitutional  provision 
prohibiting  _  the  detention  of  accused  persons 
except  for  just  cause  somewhat  resemble  habeas 
corpus  proceedings  of  the  United  States  and 
Great  Britain. 

The  judiciary  act,  comprising  932  articles, 
supplemented  by  special  statutes,  makes  pro¬ 
vision  for  the  various  courts.  There  are  three 
grades  of  civil  courts :  Courts  of  the  first  in¬ 
stance,  courts  of  appeal  and  the  Supreme  Court, 
which  sits  at  Madrid.  Jury  trial  is  not  em¬ 
ployed  in  civil  cases. 

Spanish  law  differs  radically  from  that  of 
Great  Britain  and  the  United  States  in  having 
no  judicial  legislation  (so-called  ((judge-made 
law®),  the  decisions  of  none  of  its  courts  hav¬ 
ing  binding  power  as  precedents. 

The  official  legislation  of  modern  Spain  com¬ 
menced,  it  may  be  said,  with  the  convening  of 
the  Cortes  in  1810,  and  two  years  later  the  first 
constitution  was  promulgated.  Previous  legis¬ 
lation  consisted  of  edicts  of  the  kings  with 
codes  of  law  authorized  by  royal  decree.  The 
Supreme  Court  was  authorized  by  the  constitu¬ 
tion  of  1812,  but  it  was  not  finally  ofganized 
until  1834.  An  important  reform  in  the  crim¬ 
inal  law  was  made  by  the  act  of  1908,  relating 
to  conditional  sentence,  by  which,  under  certain 
circumstances,  sentences  may  be  suspended. 
Capital  punishment  still  exists,  although  many 
efforts  have  been  made  to  abolish  it.  Another 
feature  of  modern  legislation  provides  in  case 
of  wrongful  convictions,  under  certain  cir¬ 
cumstances,  that  the  judges  are  held  civilly 
liable.  In  late  years  Spain  has  enacted  many 
laws  providing  for  social  and  economic  reform. 
Among  them  may  be  mentioned  a  workmen’s 
compensation  act  (1900)  ;  industrial  courts  to 
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adjust  differences  between  employers  and  em¬ 
ployees  (1908)  ;  a  national  institute  for  old-age 
pensions  (1908)  ;  regulation  of  employment  of 
women  and  children  (1900-08)  ;  recognizing 
the  right  of  employers  to  organize  and  of  em¬ 
ployees  to  organize  and  strike,  and  fixing  pen¬ 
alties  for  inciting  employees  to  strike.  Other 
legislation  of  a  similar  nature  is  still  (1918) 
pending. 

Edward  F.  Donovan. 

SPANISH  LITERATURE.  For  the  sake 
of  convenience  the  history  of  Spanish  literature 
as  written  in  the  motherland  may  be  regarded 
as  constituting  four  chronological  divisions, 
namely,  the  Old  Spanish  period,  extending  from 
the  12th  century  down  to  the  16th;  the  Golden 
Age,  which  runs  through  the  16th  and  17th 
centuries;  the  period  of  the  18th  century;  and 
the  more  recent  period,  which  reaches  from 
the  beginning  of  the  19th  century  to  the  present 
moment. 

Old  Spanish  Period. —  Heroic  tradition  in¬ 
forms  the  most  noble  composition  that  the 
Middle  Ages  have  bequeathed  to  Spain,  the 
cPoema  del  Cid}  (or  (Cantar  de  Mio  CidD. 
This  seems  to  have  taken  form  by  the  middle 
of  the  12th  century  or  not  long  after  that 
date,  and  as  is  unfortunately  the  ‘case  with  still 
other  notable  works  of  the  Old  Spanish  period, 
it  is  preserved  to  us  in  but  a  single  manuscript, 
which  is  in  a  badly  garbled  condition.  Belonging 
to  the  14th  century  and  being,  therefore,  about 
a  century  and  a  half  later  than  the  original 
oomposition,  this  manuscript  must  not  be 
deemed  a  faithful  transcript  of  the  poet’s 
labors ;  in  all  probability  it  reflects  many  of 
the  linguistic  and  other  features  of  the  scribe’s 
own  time.  As  it  stands,  the  document  has 
some  3,700  odd  lines.  These  are  usually 
bound  together  into  stanzas  or  laisses  (to  use 
a  term  employed  to  designate  a  similar  ar¬ 
rangement  in  Old  French  epic  poetry)  of 
irregular  length,  with  vocalic  rhyme  or  as¬ 
sonance  as  the  binding  principle.  In  the  manu¬ 
script  the  lines  vary  greatly  as  to  the  number  of 
syllables  that  they  contain ;  some  lines  are 
very  long,  others  are  very  short.  As  a  result 
there  are  scholars  who  consider  the  poem  as 
having  been  ametrical  in  the  inception.  It  is 
possible,  however,  to  argue  that  the  original 
document  was  perfectly  metrical  and  to  say 
that  its  present  metrical  irregularity  is  due  to 
imperfect  redaction  and  to  scribal  bungling.  On 
the  basis  of  facts  derived  from  internal  criti¬ 
cism  and  in  consonance  with  a  feeling  that  the 
true  Old  Spanish  heroic  measure  was  the  same 
that  is  still  seen  in  the  romances  or  ballads 
(the  oldest  of  which  are  heroic  in  nature),  it 
is  not  unwarrantable  to  declare  that  the  author 
of  the  (Poema  del  Cid)  used  long  verses  of  14 
to  16  syllables  each,  and  that  the  individual 
verses  broke  regularly  into  half-lines  with  a 
verse  stress  on  the  seventh  syllable  in  each 
half-line.  Mingling  fact  and  fiction,  the 
(Poema)  is  a  fine  epic  dealing  with  the  career 
of  a  great  Castilian  hero,  who  lived  in  the  11th 
century,  Rodrigo  or  Ruy  Diaz  de  Bivar,  who 
received  the  title  <(Cid,®  <(Lord,®  from  the 
Moors.  We  see  him  passing  into  exile  at  the 
behest  of  his  monarch,  Alphonso  VI  of  Castile 
and  Leon,  engaging  in  battle  with  both  Moor 
and  Christian,  and  assuming  control  of  Va¬ 
lencia,  after  he  has  taken  it  from  the  Moor. 
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The  element  of  fiction  seems  to  be  the  prevail¬ 
ing  one  in  another  document,  the  (Cronica 
rimada  del  Cidp  apparently  of  the  14th  cen¬ 
tury.  This  (termed  also  the  Rodrigo5)  is 
deemed  by  some  a  chronicle  in  verse,  while 
others  do  not  hesitate  to  call  it  an  epic  or  at 
least  an  aggregation  of  epic  ballads.  Its  nar¬ 
rative  relates  especially  to  the  early  life  of  the 
hero ;  its  form  exhibits  a  disturbance  of  verse 
conditions  no  less  serious  than  in  the  case  of 
the  (Poema  del  CidP  A  still  older  hero,  the 
valorous  Castilian  Count  Fernan  Gonzalez  of 
the  10th  century,  is  celebrated  in  a  school  epic 
(back  of  which  there  was  probably  a  more 
popular  composition)  of  the  13th  century.  It 
is  in  monorhymed  quatrains  of  alexandrines, — • 
a  form  of  verse  which  now  gained  favor  for 
narrative  purposes  and  maintained  itself  in 
vogue  for  some  time  —  and  it  is  not  preserved 
in  its  entirety. 

Such  are  the  documents  regularly  cited  as 
examples  of  Old  Spanish  epic  composition;  no 
others  appear  to  have  survived.  But  Old 
Spanish  heroic  tradition  was  certainly  more  ex¬ 
tensive  and  treated  of  still  other  warriors  and 
their  deeds.  Whether  this  was  done  in  poems 
of  some  length  or  only  in  brief  epico-lyric  com¬ 
positions  or  ballads  is  a  matter  under  discus¬ 
sion,  but  at  all  events  we  know  that  during  the 
Middle  Ages  the  juglares  or  minstrels  of 
Spain  entertained  both  nobles  and  commoners 
with  their  versified  accounts  of  the  exploits  of 
various  heroes  besides  those  already  men¬ 
tioned.  These  versified  accounts  have  passed 
from  view,  but  the  substance  of  them  —  with 
occasional  retention  of  verses  of  the  originals 
—  are  found  in  prosified  form  in  the  (Cronica 
General,*  which  was  begun  at  the  incentive  of 
King  Alphonsus  X  of  Castile  in  the  13th  century, 
so  that  this  great  chronicle  is  aptly  styled  a 
treasure  house  of  Old  Spanish  heroic  tradition. 
On  the  basis,  then,  of  material  preserved  in  the 
(Cronica  GeneraP  we  may  assume  that  older 
Spain  possessed  heroic  song  about  the  Seven 
Infantes  de  Lara;  about  an  Asturian  hero,  one 
Bernardo  del  Carpio;  about  certain  descendants 
of  Count  Fernan  Gonzalez;  about  Roderick  the 
Goth,  whose  criminal  love  is  said  to  have 
brought  on  the  invasion  of  Spain  by  the  Moors ; 
and  about  Charlemagne,  who  is  alleged  to  have 
been  a  youthful  exile  in  Saracen  Spain.  It 
may  be  stated  here  that  from  the  15th  century 
on  all  the  heroic  figures  enumerated  play  a 
part  in  the  rich  balladry  of  Spain  that  is 
actually  preserved. 

The  ioldest  known  drama  in  Spanish  prob¬ 
ably  came  into  existence  at  about  the  same 
time  as  the  (Poema  del  CidP  It  is  a  brief 
mystery  play  in  rather  elaborate  verse  form  on 
the  visit  of  the  Magi  to  Bethlehem,  and  it 
seems  to  derive  from  a  Latin  original  written 
in  France.  But  from  the  12th  century  down 
to  the  middle  of  the  15th  no  other  Spanish 
play  has  survived;  there  is,  however,  unmis¬ 
takable  evidence  that  pieces  both  religious  and 
profane  in  nature  were  performed  during  the 
interval. 

The  first  Spanish  poet  known  to  us  by  name, 
Gonzalo  de  Berceo,  made  his  appearance  in  the 
first  half  of  the  13th  century.  Berceo  showed 
his  genuine  religious  devotion  by  composing  in 
unpretentious  verse  (quatrains  of  monorhymed 
alexandrines,  called  cauderna  via )  lengthy  lives 
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of  saints  (Saint  Dominick  of  Silos,  Saint 
/Emilianus,  etc.),  charming  miracles  of  the 
Virgin  ((Milagros  de  Nuestra  Senora),  and 
kindred  works.  There  is  some  reason  to  ascribe 
to  him  a  voluminous  account  in  cuaderna  via 
of  the  deeds  of  Alexander  the  Great  ((Libro 
de  Alexandre*  )>  which  is  otherwise  anonymous. 
Anonymous  as  yet  is  a  poem  ( cLibro  de 
Apolonio))  on  the  adventurous  career  of 
Apollonius  of  Tyre.  Verse  documents  of  less 
importance  and  also  of  the  13th  century  in¬ 
clude  a  narrative  dealing  with  the  Legend  of 
the  Good  Thief  (but  improperly  called  in  the 
manuscripts  the  (Book  of  the  Three  Kings  of 
the  East*),  a  Life  of  Saint  Mary  of  Egypt 
((Vida  de  Santa  Maria  Egipciaqua) ),  a  Debate 
between  Body  and  Soul,  and  a  Debate  between 
Water  and  Wine,  with  which  is  combined  the 
oldest  love  song  in  the  language.  An  adher¬ 
ence  to  Gallic  sources  and  models  is  certain 
for  some  if  not  all  of  these  documents. 

It  was  chiefly  through  the  efforts  of  Alphon- 
sus  X  (reigned  1252-84)  that  Spanish  prose 
composition  received  its  first  development.  This 
learned  sovereign  made  his  court  a  centre  for 
scientific  and  literary  activity,  and  with  the  co¬ 
operation  of  the  scholars  whom  he  gathered 
about  him  he  produced  important  astronomical, 
legal  and  historical  compilations.  It  is  a  note¬ 
worthy  fact  that  the  king  himself  gave  particu¬ 
lar  attention  to  the  style  of  the  documents  thus 
compiled.  Chief  among  them  are  the  astro¬ 
nomical  tables  known  since  as  the  Alphonsine 
Tables ;  a  comprehensive  legal  digest  accom¬ 
panied  by  a  philosophical  and  interpretative 
commentary,  the  famous  (Siete  Partidas> ;  and 
the  (Cronica  General *  (or  (Cronica  de  Espana*) 
cited  above.  Following  the  fashion  of  the  day 
he  wrote  his  lyric  verse  in  the  language  of 
Galicia,  a  form  of  Portuguese.  After  the  close 
of  the  reign  of  Alphonsus  and  before  the  end 
of  the  century  appeared  the  (Gran  Conquista 
de  Ultramar, *  which  derives  in  part  from 
William  of  Tyre’s  Latin  history  of  Godfrey  of 
Bouillon’s  crusade  and  in  part  from  French  and 
Pnovengal  material  of  a  romantic  and  novel- 
esque  nature.  Very  soon  original  prose  fiction 
in  Spanish  became  an  actuality  with  the  work 
entitled  the  <  Caballero  Cifar,*  and  in  the  first 
half  of  the  14th  century  the  short  story  was 
consciously  and  carefully  elaborated  in  the 
framework  of  tales  due  to  a  prince  of  the  royal 
blood,  Juan  Manuel  (1282-1348),  a  nephew 
of  Alphonsus  X.  Inspired  by  the  labors 
of  his  uncle,  whom  he  admired  greatly,  the 
warrior  and  statesman  Juan  Manuel  found  time 
not  only  for  the  composition  of  the  50  tales  in 
his  (Conde  Lucanor,*  but  also  for  that  of  much 
didactic  material.  Not  the  least  interesting 
among  prose  writings  of  the  13th  and  14th  cen¬ 
turies  are  certain  Spanish  versions  of  senten¬ 
tious  material  taken  from  Arabic;  from  them 
seems  to  date  the  later  widespread  use  of  the 
proverb  by  the  Spaniard. 

The  first  genuine  poet  —  the  verse  hitherto 
produced  is  not  of  a  transcendent  quality  — 
comes  to  view  in  the  person  of  the  wayward 
cleric,  Juan  Ruiz,  archpriest  of  Hita,  in  the 
first  half  of  the  14th  century.  Even  in  the 
prison  to  which  he  was  properly  condemned 
tor  his  misdeeds  he  continued  to  write  lyrics 
of  a  spontaneous  and  self-revelatory  sort.  He 
collected  them  into  what  he  termed  capriciously 


his  ( Book  of  Good  Love*  ((Libro  de  Buen 
Amor*).  While  he  narrates  some  of  his  own 
scabrous  Love  affairs,  he  also  displays  his  knowl¬ 
edge  of  Ovidian  material  and  some  acquaintance 
with  French  works,  and  he  imitates  a  form  of 
the  popular  lyric  in  his  mountain-girl  songs. 
The  leading  work  in  verse  in  the  latter  half  of 
the  14th  century  is  the  (Rimado  de  Palacio*  of 
Pedro  Lopez  de  Ayala,  a  versatile  man,  who 
became  Grand  Chancellor  of  Castile.  He  served 
under  four  kings,  and  reveals  his  knowledge  of 
affairs  in  his  prose  chronicle  of  their  reigns,  a 
work  which  is  one  of  links  in  the  series  of 
chronicles  stretching  from  (Cronica  General * 
of  Alphonsus  X  down  to  the  appearance  of 
fully  elaborated  historical  works  in  the  age  of 
the  Renaissance.  The  (Rimado  de  Palacio*  is 
largely  satirical  in  its  constitution,  inveighing 
against  the  vices  and  defects  in  all  forms  of 
society  of  his  time. 

During  the  long  reign  of  Juan  II  of  Castile, 
which  nearly  coincides  with  the  first  half  of  the 
15th  century,  the  court  was  thronged  with  versi¬ 
fiers  whose  methods  were  principally  an  imita¬ 
tion  of  those  of  the  Provengal  troubadours. 
These  had  been  welcome  visitors  in  Spain  for  a 
couple  of  centuries  before  and  their  themes 
had  been  acceptable  to  high  society,  especially 
their  theorizing  on  love.  But  the  re-echoes  of 
their  speculation  that  we  find  in  the  ditties  of 
the  Spanish  poetasters  of  the  15th  century  are 
in  the  main  stale  and  unprofitable,  as  may  be 
seen  in  a  survey  of  the  examples  contained  in 
the  collection  ( ( Cancionero  de  Baena*)  made 
by  the  court  physician  and  versifier,  Juan  Baena. 
In  Aragon  the  Provengalizing  methods  also  had 
vogue  and  they  passed  over  to  Italy  with  the 
establishment  of  an  Aragonese  court  at  Naples; 
some  of  the  Spanish  compositions  written  in 
Italy  are  assembled  in  the  so-called  (CancioneriO 
de  StunigaP  At  the  Castilian  court  an  alle¬ 
gorizing  tendency,  harking  back  above  all  to 
Dante  and  Boccaccio,  was  very  marked,  and 
the  first  notes  of  the  coming  Renaissance  were 
struck  when  versions  were  made  of  some  of 
the  works  of  classic  Latin.  Enrique  de  Villena, 
an  eastern  Spaniard,  related  to  the  royal  houses 
of  both  Aragon  and  Castile,  was  in  no  few 
respects  an  early  Spanish  humanist.  The 
Castilian  Inigo  Lopez  de  Mendoza,  Marques  de 
Santillana,  was  one  of  the  more  truly  inspired 
writers  of  the  time ;  he  shows  some  appreciation 
of  the  popular  poetry  of  his  own  land,  along 
with  an  impress  of  Italian  influences;  and  he 
used  the  allegorical  forms  with  somewhat  more 
felicity  than  most  of  his  contemporaries.  The 
most  elaborate  employment  of  allegorical  ma¬ 
chinery  was  made  by  Juan  de  Mena,  court  his¬ 
toriographer  of  Juan  II,  as  may  be  perceived 
in  his  poem  <E1  Laberinto,*  which  also  evi¬ 
dences  the  Spaniard’s  interest  in  the  humanistic 
movement  now  spreading  out  from  Italy. 

While  with  austerity  the  inevitableness  of 
death  is  preached  in  the  stanzas  of  the  Castilian 
( Dance  of  Death*  ((Danza  de  la  Muerte*),  a 
different  view  of  the  perishability  of  all  things 
mortal  is  taken  by  the  true  poet  Jorge  Man- 
rique  (1440-78)  in  his  sweet  and  mournful 
(Coplas,>  in  which  he  declares  that  this  mortal 
existence  is  but  the  threshold  leading  to  the 
real  life  beyond  the  grave ;  gentle  resignation  is 
his  key-note.  From  the  pen  of  Gomez  Man- 
rique,  the  uncle  of  Jorge,  now  comes  the  first 
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plays  in  Spanish  known  to  have  been  com¬ 
mitted  to  writing  since  the  appearance  of  the 
12th  century  mystery  play,  and  they  are  rather 
elementary  in  their  make-up.  Prose  is  used  for 
satirical  purposes  with  no  little  harsh  effect  by 
Martinez  de  Toledo,  archpriest  of  Talavera,  in 
his  violent  attack  on  woman,  the  ^orbachoP 
For  historical  purposes  it  is  employed  worthily 
by  Fernan  Perez  de  Guzman,  whose  character 
portraits  in  his  (Generaciones  y  Semblanzas> 
merit  a  place  of  distinction. 

The  Spanish  ballad  is  one^of  the  most  prized 
manifestations  of  the  national  literary  spirit. 
Naturally  the  earliest  of  those  preserved  in 
print  could  not  precede  the  setting-up  of  the 
press,  which  appears  to  have  occurred  about 
1474;  only  very  few  have  been  handed  down 
from  antiquity  in  manuscript  form  and  none  of 
these  can  antedate  the  15th  century.  The  oldest 
extant  among  the  more  than  2,000  ballads  are 
heroic  in  subject,  acclaiming  the  national  heroes 
whom  we  have  seen  figuring  in  the  Old  Spanish 
epics  and  in  accounts  embalmed  in  the 
(Cronica  General. J  According  to  an  ingenious 
theory  advocated  by  some  leading  Spanish 
scholars  the  most  ancient  among  the  ballads 
were  simply  portions  of  still  older  epics  about 
the  heroes,  the  parts  <of  these  latter  that  the 
people  demanded  most  insistently  from  the 
popular  entertainers,  the  juglares,  who  chanted 
and  recited  them ;  and  the  later  ballads  were 
modeled  on  these  brief  extracts.  It  has  not 
been  demonstrated,  however,  that  ballads,  that 
is,  brief  epico-lyric  narratives,  did  not  exist 
even  as  early  as  the  very  time  of  the  heroic 
personages  whom  those  known  to  us  com¬ 
memorate;  such  may  have  been  the  fact  and 
they  may  have  been  kept  alive  by  oral  tradition 
until  finally  the  first  broadsheets  were*turned 
off  from  the  press  in  the  15th  century.  At  all 
events  the  Spanish  ballad  lives  on  with  un¬ 
diminished  vitality;  .from  the  16th  century 
trained  writers  have  imitated  their  form,  and 
wherever  people  of  the  Spanish  stock  are 
found  to-day  new  ballads  are  being  produced 
by  them.  Certainly  one  of  the  most  important 
works  issued  from  the  press  before  the  end  of 
the  15th  century  was  the  first  discoverable  edi¬ 
tion  of  the  famous  chivalric  romance,  (Amadis 
de  Gaula,Mhe  parent  of  a  numerous  progeny  of 
Amadises,  Palmerines  and  other  stories  of 
derring-do  that  were  to  keep  on  appearing 
down  to  the  beginning  of  the  17th  century, 
when  the  (Don  Quijote)  was  to  give  them 
their  quietus.  In  some  form  or  other  the 
(Amadis  de  Gaula)  was  already  in  circulation 
back  in  the  14th  century,  for  there  are  refer¬ 
ences  to  it  in  other  works  of  that  period. 
Another  noted  novel,  one  actuated  by  a  spirit 
which  we  now  call  naturalistic,  was  printed  at 
least  as  early  as  the  opening  of  the  16th  cen¬ 
tury.  This  was  the  <Celestina)  <or  (Tragicome- 
dia  de  Calisto  y  Melibea,)  which  is  strictly 
speaking  an  example  of  prose  fiction  in 
dramatic  form. 

Golden  Age. —  Under  Charles  V  Spain 
attained  to  the  proportions  of  a  world  empire, 
and  a  glorious  development  in  literature  as  well 
as  the  other  arts  attended  her  great  growth 
in  political  importance.  During,  the  preceding 
reign  of  Ferdinand  and  Isabella  there  were 
already  clear  signs  of  the  inauguration  of  that 
neriod  of  literary  splendor,  which  the  Spaniards 


term  their  siglo  de  oro,  for  a  large  measure  of 
the  humanistic  culture  of  Italy  had  been  trans¬ 
mitted  to  the  Iberian  Peninsula  in  the  time  of 
the  Catholic  sovereigns.  In  poetry  a  direct 
influence  of  Italian  literature  manifested  itself 
ere  the  16th  century  had  proceeded  far  in  its 
course,  f.or  through  the  efforts  particularly  of 
Juan  Boscan  (d.  1542)  and  Garcilaso  de  la 
Vega  (1503-36)  the  various  forms  utilized  by 
the  Italians  were  imported  into  Spanish,  and 
the  old  prosody  was  enriched  by  the  addition 
of  the  11  syllabled  line,  the  octave,  the 
sonnet,  the  ode,  etc.  The  labors  of  these  two 
poets  in  Spain  paralleled  in  permanent  effect 
those  of  the  Pleiade  in  France  and  of  Wyat 
and  Surrey  in  England.  Other  writers  such  as 
Diego  Hurtado  de  Mendoza,  Acuna  and  Cetina 
helped  to  acclimate  the  new  forms  and  pre¬ 
vailed  over  more  conservative  spirits  like 
Castillejo  who  resisted  the  innovations. 

The  flourish  of  the  drama  was  perhaps  the 
most  distinctive  feature  of  the  century  and  a 
half  or  more  during  which  the  Golden  Age  of 
Spanish  letters  was  in  full  vigor.  The  patriarch 
of  the  Spanish  theatre  was  Juan  del  Encina, 
who  had  already  begun  to  write  before  the  end 
of  the  15th  century  and  who,  like  numerous 
Spanish  authors  after  him,  spent  some  time  in 
Italy.  Service  in  the  Spanish  campaigns  took 
these  men  to  the  land  of  the  Renaissance, 
where  they  imbibed  the  spirit  prevailing  there. 
A  nomadic  soul,  Torres  Naharro,  published  at 
the  Aragonese  court  of  Naples,  in  1517,  a  col¬ 
lection  of  plays  in  which  prominence  is  given 
already  to  the  punctilio  ( pundonor ),  a  motive 
which  was  to  be  stressed  to  an  extraordinary 
degree  in  the  further  development  of  the 
Spanish  drama.  Lope  de  Rueda  (d.  c.  1565) 
imitated  Italian  dramatists  very  directly  in  his 
longer  pieces,  but  attained  his  real  success  in 
the  composition  of  brief  oomic  interludes 
( pasos )  that  brought  upon  the  scene  popular 
characters  taken  from  the  life  of  the  time. 
Rueda  was  an  actor  and  stage-manager  as  well 
as  a  writer;  since  his  time  the  vogue  of  the 
short  one-act  play  of  humorous  and  occasionally 
farcical  tendencies  has  never  died  out  in  Spain; 
it  is  the  genero  chico  of  to-day.  With  the 
pieces  of  Juan  de  la  Cueva  (d.  c.  1609)  the 
historical  drama  was  introduced  and  to  a  cer¬ 
tain  degree  he  anticipated  also  the  comedia  de 
cap  a  y  espada  which  Lope  de  Vega  was  to 
cultivate  with  wonderful  skill.  Cervantes  (1547— 
1616)  essayed  with  no  meed  of  success  the 
role  of  the  playwright,  although  two  of  his 
longer  plays,  the  ^umancia*  and  the  (Trato 
de  ArgeU  are  not  negligible.  But  beyond  all 
odds  the  dominating  personality  among  all 
Spanish  dramatists  of  the  first  half  of  the 
Golden  Age  was  Lope  de  Vega  (1562-1635), 
who,  inheriting  technical  details  of  dramatic 
composition  from  his  immediate  predecessors, 
applied  them  with  the  unerring  skill  of  a 
dramatic  genius.  After  Lope  and  until  the  end 
of  the  Golden  Age  the  pre-eminent  playwright 
was  Calderon  (1600-81).  Lope  tried  his  hand 
at  practically  every  possible  form  of  the  drama 
and  reached  the  height  of  his  fame  with  his 
elaboration  of  the  comedy  of  character  and 
manners  ( comedia  de  capa  y  espada )  ;  his 
fertility  was  prodigious,  as  he  seems  to  have 
written  no  fewer  than  1,500  pieces.  Calderon 
was  not  so  markedly  successful  with  the  play  of 
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maimers,  but  he  charmed  his  contemporaries 
as  he  still  pleases  posterity  with  the  lyricism 
that  pervades  his  pieces.  He  is  celebrated  most 
of  all  for  his  perfecting  of  the  allegorical 
and  religious  drama  dealing  especially  with  the 
virtues  of  the  Eucharist  ( auto  sacramental). 
Lope,  it  should  not  be  forgotten,  exercised  his 
talents  in  many  directions  and  left  untried 
hardly  any  of  the  genres;  he  will  always  be 
classed  among  the  best  of  Spanish  lyric  poets. 
Other  dramatists  of  the  siglo  de  oro  of  pro¬ 
nounced  merit  were  Gabriel  Tellez  (pseudonym, 
Tirso  de  Molina;  1571-1648),  Guillen  de  Castro 
(1569-1631),  Ruiz  de  Alarcon  (d.  1639),  Rojas 
Zorrilla  (d.  1660)  and  Moreto  (1618-69). 

The  dramas  of  the  Golden  Age  are  regularly 
in  verse.  In  prose  the  most  distinguished 
achievements  took  form  in  the  novel  and  the 
short  story,  and  a  consideration  of  these  at  once 
suggests  the  name  of  Cervantes  (1547-1616).  His 
(Don  Quijote)  (First  Part,  1605;  Second  Part, 
1615),  the  most  noted  work  of  Spanish  belles- 
lettres  and  the  greatest  novel  in  the  history  of 
the  world’s  literature,  was  begun  as  a  satire 
upon  the  methods  of  the  novel  of  chivalry  but 
remains  important  as  one  of  the  most  eminent 
expositions  of  the  never-ceasing  struggle  be¬ 
tween  realistic  and  idealistic  impulses  in  human 
nature.  His  (Exemplary  Tales)  ((Novelas 
Ejemplares*)  set  up  a  model  for  the  shorter 
form  of  prose  fiction.  Before  the  middle  of 
the  16th  century  there  had  been  printed  the 
(Lazarillo  de  Tormes^  the  earliest  of  the 
picaroon  stories  or  novels  of  roguery,  which, 
if  not  the  work  of  Hurtado  de  Mendoza,  must 
remain  anonymous.  Later  novels  of  the  type, 
recounting  the  wanderings  and  exploits  of  a 
roguish  hero,  are  the  ( Guzman  de  Alfarache> 
of  Mato  Aleman  (d.  1609),  the  (Picara  Jus- 
tina1*  (1605),  of  tJbeda,  the  ^uscon1*  of  the 
publicist  and  satirist  Quevedo,  and  the  ( Marcos 
de  Obregon>  of  Vicente  Espinel  (1618).  After 
Cervantes  the  short  story  was  cultivated  with 
some  understanding  by  Salas  Barbadillo, 
Castillo  Solorzano  and  Maria  de  Zayas.  The 
pastoral  romance  was  attempted  by  many 
writers,  even  Cervantes  and  Lope  de  Vega  being 
of  the  number,  but  the  highest  measure  of  suc¬ 
cess  in  the  genre  was  achieved  by  Jorge  de 
Montemayor  in  his  <Diana)  (c.  1558),  and  by 
Gil  Polo  in  his  sequel  thereto.  A  solitary  but 
not  infelicitous  example  of  the  historical  novel 
in  the  age  is  the  ( Guerras  Civiles  de  Granada) 
of  Perez  de  Hita.  True  history  writing  takes 
the  place  of  the  earlier  chronicles  at  this  time, 
above  all  in  the  (Historia  de  Espana)  (written 
originally  in  Latin)  of  the  Jesuit  Mariana  (d. 
1623),  in  the  accounts  of  affairs  in  eastern 
Spain  by  Zurita,  and  in  the  records  of  happen¬ 
ings  in  the  New  World  by  Antonio  de  Solis 
(d.  1688),  and  many  others.  History  was  in¬ 
tentionally  mingled  with  fiction  by  Antonio  de 
Guevara  (d.  1545)  in  his  ( Marco  Aurelio)  and 
his  (Decada  de  los  Cesares,*  and  to  him  is  due 
also  the  (Epistolas  Familiares,*  a  work  which 
in  translation  eventually  reached  England  and 
is  said  to  have  helped  to  promote  an  over- 
refined  style  of  composition  there.  At  least 
a  mention  should  be  made  of  the  prose  labors 
of  the  religious  of  the  period  who  wrote  many 
documents  of  a  mystical,  devotional  and  purely 
theological  sort.  Prominent  among  the  mystics 
were  Saint  Theresa  (1515-82),  Saint  John  of 


the  Cross  (d.  1591),  Luis  de  Granada  (d.  1588) 
and  Luis  de  Leon  (1527-91).  The  last  named  is 
one  of  the  most  attractive  of  all  Spanish  lyric 
poets,  and  shows  his  mystical  bent  in  his  verse 
no  less  than  in  his  prose.  Other  lyric  poets  of 
high  rank  are  Herrera  (1534-97)  and  Rioja  (d. 
1659).  The  epic  was  essayed  after  the  fashion 
of  the  Italians  Ariosto  and  Tasso  by  many 
authors,  including  Lope  de  Vega  and  Barahona 
de  Soto,  but  the  only  truly  meritorious  per¬ 
formance  of  the  kind  is  the  <Araucana)  of 
Alonso  de  Ercilla  (1533-94),  dealing  with  cam¬ 
paigns  against  the  Indians  in  South  America  in 
which*  he  played  a  part. 

Even  at  the  moment  of  greatest  efflorescence 
the  seeds  of  ultimate  decay  were  sown  in 
Spanish  literature,  and  chiefly  by  the  poet  Luis 
de  Gongora  (1561-1627),  who  deliberately  en¬ 
gaged  in  the  use  .of  stylistic  excesses  of  many 
sorts,  such  as  intentional  obscurity  of  expres¬ 
sion,  and  the  like.  He  was  unfortunately  taken 
as  a  desirable  model  by  even  the  most  famous 
writers  and  hence  the  spread  of  the  manner 
called  Gongorism  (also  culteranism  or  cultism), 
which,  as  the  17th  century  wore  on,  it  was 
deemed  absolutely  necessary  for  writers  to  em¬ 
ploy  in  both  prose  and  verse.  While  Gongorism 
played  with  the  external  form  of  literature, 
gradually  debasing  it,  there  were  other  manner¬ 
ists  who  purposely  juggled  with  the  philosophic 
idea  of  concept,  and  thus  added  a  sinister  influ¬ 
ence.  The  methods  of  the  Conceptists  may  be 
judged  by  the  works,  which  are  nevertheless  of 
substantial  merit  in  certain  regards,  of  the  Jes¬ 
uit  Gracian  (1601-58). 

The  18th  Century. — After  the  death  of 
Calderon  (1681)  it  may  be  said  that  a  period 
of  decay  set  in  rapidly  in  the  field  of  letters ; 
it  became  well-nigh  absolute  in  the  early  years 
of  the  18th  century.  The  writers  were  still 
many  but  their  aesthetic  sense  and  that  of  their 
readers  were  of  a  deplorably  low  order.  The 
advent  of  the  Bourbons  with  Phillip  V,  who 
came  to  the  throne  in  1700,  led  to  a  large  in¬ 
flux  of  Frenchmen  to  the  court  and  a  con¬ 
siderable  Frenchifying  of  fashions.  From 
France  there  came  also  the  neo-classic  methods 
of  her  writers,  which  the  critic  Ignacio  de 
Luzan  (1702-54)  recommended  to  his  Spanish 
fellow-countrymen  as  providing  a  panacea  for 
the  literary  ills  of  Spain.  In  his  (Poetica> 
(1737)  Luzan  paid  particular  attention  to  the 
reform  of  the  Spanish  theatre  which  had  fallen 
into  a  chaotic  condition  and  he  urged  the 
adoption  by  Spanish  playwrights  of  the  three 
unities  and  the  other  leading  principles  of  neo¬ 
classic  restraint  which  had  been  in  force  in 
France  since  the  17th  century.  The  ideas  of 
Luzan  met  with  acceptance;  there  was  some 
translation  of  French  dramatic  pieces  and  some 
Spaniards  of  talent  wrote  original  plays  cast  in 
the  French  classic  mold.  Among  these  were 
N.  F.  de  Moratin  (Moratin  the  Elder,  1737-80), 
the  statesman  Jovellanos  (d.  1811),  and 

Moratin,  the  son  (Leandro  Fernandez  de 
Moratin,  1760-1828).  The  greatest  of  the  trio 
was  the  last  named,  who  acquired  favor  with 
the  many  by  means  of  his  pieces  reflecting  his 
veneration  for  the  French  dramatist  Moliere, 
and  especially  by  his  two  prose  plays,  (E1  Cafe) 
and  (E1  Si  de  las  Ninas.  >  A  school  of  poets 
who  gathered  about  Melendez  Valdes,  a  pro¬ 
fessor  at  the  University  of  Salamanca,  sought 
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to  subordinate  lyric  composition  to  the  same 
principles  of  neo-classic  restraint  and,  though 
they  succeeded  in  attaining  to  some  plasticity 
of  form,  they  did  so  to  the  detriment  of  emo¬ 
tional  expression.  In  the  domain  of  the  versi¬ 
fied  fable  a  high  degree  of  excellence  was 
reached  by  Iriarte  (1759-91)  and  Samaniego 
(1745-81),  who  were  familiar  with  the  work  of 
La  Fontaine  and  of  other  foreign  fabulists  as 
well.  With  a  satirical  novel,  the  (Fray 
Gerundio)  (1758),  the  Jesuit  Isla  gained  much 
eclat  and  also  contrived  to  bring  about  a  re¬ 
form  of  the  sensational  methods  of  preachers 
of  his  day.  Isla  w<on  notice,  furthermore,  by 
his  Spanish  translation  of  the  <Gil  Blas^  of 
the  ^  French  novelist  Lesage,  which,  in  ac¬ 
cordance  with  a  false  assertion  of  Vol¬ 
taire,  he  regarded  as  a  plagiarism  of  a  lost 
Spanish  picaroon  romance.  The  scientific  dis¬ 
coveries  of  the  outside  world  were  com¬ 
municated  to  his  countrymen  by  the  Benedic¬ 
tine  Feijoo  (1726-18291  through  the  medium  of 
the  essays  contained  in  his  (Teatro  critico)  and 
his  ( Cartas  eruditas  y  curiosasP  The  cultured 
soldier  Jose  de  Cadalso  (1741-82)  repeated  in 
his  ( Cartas  Marruecas)  the  satirical  methods 
utilized  by  Montesquieu,  in  his  (Lettres  per- 
sanesB  and  derived  inspiration  for  his  <Noches 
lugubres)  from  Young’s  (Night  Thoughts.* 
Ramon  de  la  Cruz  (1731-94)  showed  the  uni¬ 
versal  predilection  for  things  Gallic  in  his 
adaptations  of  French  plays,  but  he  took  a 
unique  stand  for  the  age  when  he  produced  his 
sainetes  of  an  entirely  native  flavor,  for  they 
are  one-act  pieces  reproducing  the  methods  of 
the  old  paso.  Sarmineto,  Hervas  and  Arteaga 
are  notable  among  the  historians,  scholars  and 
critics  of  the  period. 

The  More  Recent  Period. —  Only  to  a  slight 
degree  did  the  rationalistic  spirit  of  the  French 
18th  century  show  itself  in  the  workings  of  the 
minds  of  the  French  writers  who  have  been 
mentioned  thus  far  as  subordinating  themselves 
to  the  precepts  of  neo-classicism.  But  in  the 
leading  author  of  the  opening  of  the  19th  cen¬ 
tury  rationalism  dominates  along  with  fiery  lib¬ 
eralism.  He  is  Quintana  (1772-1857).  His  en¬ 
during  fame,  however,  rests  more  upon  the 
heroic  odes  in  which  he,  a  patriotic  Spaniard, 
assailed  the  Napoleonic  invaders  of  his  land 
during  the  War  of  Independence.  With  him 
was  associated  the  priest  Gallego  (1777-1853), 
who  wrote  patriotic  odes  and  elegies  of  highly 
plastic  form.  Though  they  fought  the  French¬ 
man  as  the  enemy  of  their  country,  Quintana 
and  Gallego  did  not  disclaim  the  methods  of 
neo-classicism.  These  methods  still  found  ac¬ 
ceptance  with  the  young  men  who  constituted 
the  coterie  of  writers  known  as  the  School  of 
Seville,  but  in  the  poetry  of  the  guiding  spirits 
among  them,  such  men  as  Arjona,  Lista, 
Blanco  and  Reinoso,  there  is  also  evident  a 
respect  for  the  older  and  purely  Spanish 
literary  tradition. 

The  Romantic  movement  which  had  swept 
Europe  outside  reached  Spain  somewhat  be¬ 
lated  in  the  fourth  decade  of  the  century. 
Liberal  writers  who  had  fled  the  land  during 
the  despotic  rule  of  Ferdinand  VII  returned 
at  his  death  in  1833  and  helped  efficaciously  in 
spreading  the  evangel  of  Romanticism  which 
had  come  to  them  in  England  and  France.  As 
understood  by  them  Romanticism  was  the  very 


antithesis  of  Classicism,  in  that  it  threw  off  all 
restraint  and  believed  in  giving  unchecked  ex¬ 
pression  to  the  feelings  <of  the  inner  man,  and, 
moreover,  it  sought  inspiration  in  the  Christian 
Middle  Ages  and  not  in  pagan  classic  antiquity 
so  favored  by  the  classicists.  Martinez  de  la 
Rosa  (1787-1862),  who  is  in  many  respects  still 
a  votary  of  Classicism,  manifested  clear  tend¬ 
encies  toward  Romanticism  in  his  play  (La 
Conjuration  de  Venecia)  (1834).  A  decided 
victory  for  the  new  doctrines  was  won  in  1835 
by  the  performance  at  Madrid  of  the  play  <Don 
Alvaro  *  by  the  Duque  de  Rivas  (1791-1865), 
who  likewise  introduced  the  Romantic  spirit 
into  the  lyric  with  his  (Faro  de  Malta,*  and  into 
narrative  poetry  with  his  (Moro  Expositor 
The  fervor  of  Romantic  enthusiasm  is  patent 
in  one  of  the  most  transcendentally  lyrical  of 
all  Spanish  poets,  Jose  de  Espronceda  (1809- 
42),  who  rose  up  rebellious  to  all  social  and 
literary  convention  and  proved  to  be  an  apt, 
though  not  a  servile,  disciple  of  Byron,  in  his 
longer  compositions,  the  (Estudiante  de 
Salamanca)  and  the  ( Diablo  Mundo.*  The 
Romantic’s  love  for  mediaeval  traditions  has  full 
expression  in  the  legends  in  verse  of  Jose  Zor- 
rilla  (1817-93),  who  has,  besides,  achieved 
widespread  popularity  with  his  drama  (Don 
Juan  Tenorio.*  The  Romantic  ferment  appears 
but  slightly  in  the  pieces  of  the  prolific  play¬ 
wright,  Breton  de  los  Herreros  (1796-1873), 
who  delighted  rather  in  rendering  pictures  of 
living  manners.  The  poetess  and  dramatist, 
Gertrudis  de  Avellaneda  (1814-73)  alternated 
Romantic  and  Classic  moods.  By  the  middle  of 
the  19th  century  the  realistic  attitude  prevailed 
over  the  Romantic  and  has  done  so  ever  since 
both  on  the  boards  and  in  prose  fiction.  The 
dramatists  Lopez  de  Ayala  (1829-79)  and  Ta¬ 
mayo  y  Baus  (1829-98)  pictured  vividly  the  cor¬ 
ruption  of  manners  induced  by  the  exaggerated 
materialism  and  positivism  of  society  and  the 
business  world.  While  the  historical  drama  has 
a  brilliant  representative  in  the  (Haz  de  Lena* 
of  Nunez  de  Arce  (1834-1903),  the  theatre  of 
recent  times  has  not  been  marked  by  the  ap¬ 
pearance  of  works  of  great  and  lasting  merit. 
At  the  moment,  the  genero  chico  (one-act  plays 
frequently  farcical  of  plot)  holds  sway;  still 
a  really  artistic  endeavor  is  revealed  in  the 
more  ambitious  plays  of  Benavente  and  the 
Quintero  brothers.  Much  praise  can  hardly  be 
accorded  to  the  dramatic  attempts  of  the  es¬ 
sentially  novelistic  genius,  Perez  Galdos. 

The  splendid  development  given  to  the  novel 
is  the  boast  of  the  Spaniard  of  to-day.  Out 
of  essays  on  local  manners  as  written  by  Larra, 
Minano,  Mesonero  Romanos  and  Estebanez 
has  grown  the  regional  novel  which  portrays 
the  life  of  southern  Spain  in  the  works  of 
Fernan  Caballero  (Cecilia  Bohl  de  Faber, 
1796-1877),  that  of  the  north  and  of  the  capital 
in  the  stories  of  Pereda  (1834-95),  that  of 
eastern  Spain  in  the  novels,  often  tracts,  of 
Blasco  Ibanez,  that  of  her  Galicia  in  the  fiction 
of  the  Countess  Pardo  Bazan  (b.  1851),  that  of 
various  places  in  the  narratives  of  Palacio 
Valdes,  and  that  of  the  whole  land  in  the  many 
psychological  novels  of  Perez  Galdos.  The 
last  named  has  also  cultivated  the  historical 
novel  with  extraordinary  skill  through  four 
series  of  stories,  each  containing  10  novels, 
which  cover  the  course  of  national  events  from 
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the  reign  of  Carlos  IV  down  through  the  mid¬ 
point  of  the  19th  century.  Somewhat  of  the 
naturalism  of  Zola  and  the  de  Goncourt  broth¬ 
ers  is  visible  in  the  productions  of  one  or  an¬ 
other  of  these  authors,  but  it  is  not  usually 
carried  to  morbid  extremes.  Juan  Valera 
(1824-95)  can  hardly  be  associated  with  the 
realistic  novelists,  and  yet  he  is  not  an  idealist; 
his  geniality  and  sprightly  fancy  have  won  him 
many  admirers.  The  number  of  the  other 
writers  of  prose  fiction  that  might  be  men¬ 
tioned  is  simply  legion.  Perforce  mention  of 
them  is  omitted  here,  as  also  of  the  many  prose 
writers  who  have  gained  well-merited  praise  for 
their  historical  and  critical  labors.  Neverthe¬ 
less,  record  must  be  made  of  the  highly  cul¬ 
tured  and  acute  literary  critic,  the  late  Menen- 
dez  y  Pelayo,  and  of  the  brilliant  philologist, 
Menendez  Pidal.  Notable  among  the  lyricists 
since  the  middle  of  the  19th  century  are 
Becquer  (1837-70),  whose  beautiful  poems  are 
often  pure  music,  and  the  cynically  but  not  un¬ 
pleasantly  pessimistic  Campoamor.  Lyric  verse 
and  novels  are  constantly  appearing  in  un¬ 
diminished  profusion.  The  events  of  the  World 
War  have  provided  scope  for  the  imagination 
of  Blasco  Ibanez  in  his  (Cuatro  Jinetes  del 
Apocalipsis>  and  his  (Mare  Nostrum.*  See 
Amadis  de  Gaula;  Celestina,  The;  Don 
Quixote;  Poem  of  the  Cid. 

Bibliography. —  Fitzmaurice-Kelly,  ( History 
of  Spanish  Literature )  (best  consulted  in  the 
second  Spanish  edition :  it  has  a  copious 
bibliography)  ;  Ticknor,  (History  of  Spanish 
Literature*  (antiquated  in  part,  but  useful  for 
its  analyses  of  masterpieces ;  it  does  not  treat 
of  the  greater  part  of  the  19th  century)  ; 
Menendez  y  Pelayo,  <Antologia  de  Poetas 
Liricos  Castellanos>  (this  treats  of  the  history 
of  Spanish  poetry  from  the  earliest  times  down 
to  the  Golden  Age  in  the  introductions  to  its 
various  volumes)  ;  Cueto,  (La  Literatura 
Espanola  del  Siglo  XVIII* ;  Blanco  Garcia, 
<La  Literatura  Espanola  en  el  Siglo  XIX*  ; 
Ford,  (Main  Currents  of  Spanish  Literature.* 
Jeremiah  D.  M.  Ford, 

Smith  Professor  French  and  Spanish  Lan¬ 
guages,  Harvard  University. 

SPANISH  MACKEREL,  a  mackerel 
( Scomberomorus  maculatus),  with  the  body 
more  compressed  than  that  of  the  common 
mackerel  and  the  head  short  and  conical.  It 
reaches  a  length  of  about  30  inches  and  is  a 
handsome  fish  marked  on  the  sides  with  round 
golden  bronze  spots  which  distinguish  it  at 
once  from  any  other  fish  occurring  in  our 
waters.  This  mackerel  is  properly  a  tropical 
species,  but  during  the  summer  migrates  north¬ 
ward  along  the  Atlantic  Coast,  occasionally 
reaching  Cape  Cod.  It  is  one  of  the  most 
graceful  and  active  of  fishes,  and  swims  at  the 
surface  in  schools  in  pursuit  of  menhaden, 
silversides  and  other  smaller  fishes,  which  con¬ 
stitute  its  chief  diet.  The  species  is  very  pro¬ 
lific,  each  female  producing  from  300,000  to 
1,000,000  of  the  small  buoyant  eggs  which  de¬ 
velop  rapidly  and  may  hatch  within  a  single 
day.  In  Chesapeake  Bay,  which  is  an  import¬ 
ant  spawning  ground,  the  breeding  season  is 
June.  A  favorite  game-fish  in  the  south,  the 
Spanish  mackerel  is  commercially  of  consider¬ 
able  importance,  being  excellent  for  table  use. 
It  was  very  little  known  before  the  introduc¬ 


tion  of  the  pound-net  into  our  fisheries.  Many 
mackerel  are  taken  in  these  nets  about  Sandy 
Hook,  but  the  most  important  fisheries  are  in 
Chesapeake  Bay,  where  gill-nets  are  also  em¬ 
ployed  largely  in  their  capture.  The  sierra 
(S.  regalis )  and  the  silver  cero  or  king-fish 
(.S'.  cavalla )  are  related  species  found  in  the 
West  Indies  and  along  the  coast  of  the  South 
Atlantic  States.  Several  fish  found  in  southern 
waters  are  known  as  Spanish  mackerel,  the 
species  to  which  the  name  is  applied  varying 
with  the  locality. 

SPANISH  MAIN,  a  name  formerly  given 

to  the  coasts  of  the  Spanish  colonies  bordering 
on  the  Caribbean  Sea,  and  often  transferred  to 
the  sea  itself.  In  the  latter  sense  it  occurs  fre¬ 
quently  in  connection  with  the  buccaneers.  See 
Buccaneers. 

SPANISH  MOSS,  an  epiphytic,  pendulous 
plant  ( Tillandsia  usneoides)  of  the  pineapple 
family,  which  is  widely  distributed  throughout 
tropical  America.  The  soft-hair  seeds  are 
carried  by  the  wind  to  the  rough  bark  of  tree- 
branches,  where  they  lodge  and  germinate.  The 
stems  are  very  slender,  gray  and  scurfy,  some¬ 
times  several  feet  long,  bear  scattered  leaves 
which  are  narrowly  linear  and  have  in  their 
axils  solitary,  regular  and  perfect  three-parted 
flowers,  which  are  yellow-petaled  but  incon¬ 
spicuous.  The  plants  are  silvery  gray  in  tone, 
which  accounts  for  their  common  name  of  old 
man’s  beard;  and  they  drape  the  forests  exten¬ 
sively  and  mournfully,  in  contrast  with  the  ever¬ 
green  of  pines  and  live  oaks,  as  far  north  as 
the  Carolina  Coast.  They  are  used  after  dry¬ 
ing  as  packing  for  articles  in  boxes,  stuffing  for 
cheap  mattresses,  etc.  See  Fibre. 

SPANISH  MUSIC.  Spanish  art  and  lit¬ 
erature  are  characterized  by  the  short  dura¬ 
tion  of  their  flowering  season.  Two  centuries 
—  from  1500  to  1700  —  include  almost  every¬ 
thing  that  is  eminently  important  in  these 
fields.  Calderon,  Lope  de  Vega,  Cervantes, 
Velasquez  and  Murillo, —  all  belong  to  this 
period.  It  is  also  the  period  of  Spanish  emi¬ 
nence  in  music.  Indeed,  were  it  not  for  the 
fact  that  most  of  the  composers  who  lived  at 
this  time  developed  their  activities  in  Rome 
instead  of  their  native  country,  we  might  even 
speak  of  a  distinct  Spanish  school.  As  it  is, 
the  composers  in  question  formed  an  integral 
part  of  what  is  known  as  the  Roman  school 
of  church  music, —  culminating  in  the  renowned 
Palestrina.  The  most  important  masters  of 
Spanish  origin  connected  with  this  school  were 
Morales  and  Vittoria,  both  living  in  the  16th 
century.  The  former,  a  writer  of  great  serious¬ 
ness  and  elevation  of  style,  was  a  predecessor 
of  Palestrina  in  the  Papal  chapel  and  probably 
exercised  considerable  influence  on  his  musical 
development.  The  latter  was  one  of  the  most 
prominent  successors  of  the  great  Roman  com¬ 
poser.  Indeed,  the  names  of  the  two  are  often 
linked  together,  just  as  the  men  were  intimate 
friends  during  their  lifetime.  Though  not 
quite  the  equal  of  Palestrina  in  technical  mas¬ 
tery  and  variety  of  expression,  Vittoria  has 
certain  qualities  of  emotional  depth  and  ten¬ 
derness  which  are  distinctively  his  own.  Other 
eminent  composers  of  early  church  music  were 
Escobedo  and  Guerrero.  Since  the  time  of 
these  masters  there  has  been  a  decline  in  the 
cultivation  of  the  musical  art,  and  Spanish 
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composers  have  taken  but  little  part  in  the 
wonderful  developments  of  opera  and  instru¬ 
mental  music  of  the  last  three  centuries.  How¬ 
ever,  their  country  has  given  the  world  some  of 
its  greatest  teachers  and  reproductive  artists, 
such  as  Garcia,  Malibran,  Sarasate  and  Patti. 
And  in  recent  years  there  has  been  renewed 
activity  in  the  field  of  composition  which 
augurs  well  for  the  future. 

It  is  to  Spain  that  we  owe  two  instruments 
which,  though  not  of  paramount  importance, 
occupy  a  characteristic  place  in  the  family  of 
musical  mechanisms.  We  refer  to  the  guitar 
and  castanets.  And  it  is  to  Spain,  likewise, 
that  we  are  indebted  for  some  of  the  most 
characteristic  dances  in  existence.  Among 
these  we  may  mention  the  fandango,  bolero, 
cachucha,  jota  and  seguidilla.  The  celebrity 
of  these  dances  is  justly  deserved,  for  they  are 
highly  picturesque  both  by  reason  of  the  gen¬ 
eral  appearance  of  the  participants  and  on  ac¬ 
count  of  the  unique  nature  of  their  movements, 
which  are  full  of  grace  and  animation.  The 
accompanying  music  is  generally  in  triple  time 
and  is  likewise  characteristic,  especially  in  its 
rhythm.  Indeed,  the  Spanish  dance  has  now 
settled  into  a  distinct  type  of  composition  and 
is  considerably  used  by  composers  as  a  vehicle 
of  expression.  We  need  but  refer,  in  this  con¬ 
nection,  to  Moszkowski’s  celebrated  dances.  All 
in  all,  the  Spanish  dance  may  be  regarded  as 
the  most  important  contribution  which  has 
been  made  by  the  Iberian  Peninsula  to  the 
music  of  to-day. 

Albert  Gehring. 

SPANISH  PEAKS,  two  isolated  moun¬ 
tains  which  form  prominent  landmarks  in 
southern  Colorado,  near  the  Mexican  border. 
The  summit  of  the  higher  peak  is  13,623  feet 
above  sea-level.  It  is  partly  composed  of  vol¬ 
canic  rocks.  The  other  mountain  is  12,720  feet 
high. 

SPANISH  REFORMED  CHURCH,  a 

church  organization  founded  in  Spain  in  1869. 
The  movement  originated  with  the  native  Span¬ 
iards,  but  was  assisted  by  English  and  Irish 
Episcopalians,  who  in  1867  founded  the  Spanish 
and  Portuguese  Church  Aid  Society.  The 
church  of  the  Redeemer  was  established  at 
Madrid  under  its  auspices  in  1869,  and  later  10 
other  churches  were  established  under  the  name 
of  the  Spanish.  Reformed  Church.  The  first 
bishop  of  the  church  was  Juan  Bautista 
Cabrera,  who  was  consecrated  to  his  office  by 
the  archbishop  of  Dublin  in  1887.  There  are 
now  more  than  20  congregations,  of  which  the 
most  important  are  those  at  Madrid,  Valladolid, 
Salamanca,  Malaga  and  Seville.  The  Church  is 
governed  by  a  synod  composed  of  both  the 
clergy  and  of  laymen.  Its  doctrines  follow 
those  of  the  established  creeds  with  perhaps 
the  greatest  similarity  to  the  Episcopal  Church. 

SPANISH  SUCCESSION,  War  of  the. 

See  Succession  Wars. 

SPANISH  TOWN,  or  SANTIAGO  DE 
LA  VEGA,  town  in  Jamaica,  on  the  Cobre 
River,  10  miles  west  of  Kingston,  with  which 
it  is  connected  by  railroad.  It  is  the  second 
town  in  importance  on  the  island;  was  founded 
by  Diego  Columbus  in  1525  and  was  formerly 
the  capital;  but  the  seat  of  government  was 
moved  to  Kingston  in  1871,  Pop.  about  8,500. 


SPANISH  WAR  VETERANS,  a  society 
organized  by  men  who  took  part  in  the  Span¬ 
ish- American  War.  The  object  of  the  society, 
which  was  incorporated  28  Nov.  1899,  is  to  keep 
alive  the  memories  of  the  war  with  Spain  in  a 
patriotic  American  sense  and  not  with  the  view 
of  nursing  any  feeling  of  international  enmity, 
to  promote  the  best  interests  of  those  who  took 
art  in  the  war  in  the  service  of  the  United 
tates  and  to  encourage  universal  liberty  and 
equal  rights  and  justice.  Although  the  number 
of  killed  and  wounded  in  the  Spanish  War  was 
not  large,  as  compared  with  other  wars  in 
which  the  United  States  has  been  engaged,  the 
character  of  climate  and  the  season  of  the 
Cuban  campaign  were  such  as  to  do  permanent 
injury  to  thousands  of  veterans  not  wounded  in 
battle,  while  many  suffered  serious  detriment  to 
health  who  never  passed  beyond  the  Southern 
camps.  This  society  was  united  in  1904  with  the 
Society  of  Spanish  American  War  Veterans, 
the  Society  of  the  Service  Men  of  the  Spanish 
War  and  the  Society  of  the  Hispano-Ameri- 
can  War,  and  is  known  as  the  “United  Span¬ 
ish  War  Veterans.®  It  concerns  itself  with  the 
interests  also  of  those  who  participated  in  the 
Philippine  campaign  and  the  Chinese  Expedi¬ 
tion. 

SPANISH  WAR  yETERANS,  National 
Auxiliary  of,  an  association  composed  of  the 
mothers,  wives,  sisters  and  daughters  of  mem¬ 
bers  of  the  Society  of  Spanish  War  Veterans, 
also  of  other  women,  such  as  nurses,  who  ren¬ 
dered  special  service  during  the  war  in  camp 
or  hospital  or  otherwise. 

SPAR,  a  general  name  in  mineralogy  for  a 
crystalline  mineral  which  is  not  an  ore  easily 
cleavable.  Thus  we  have  feldspar,  comprising 
both  orthoclase  and  plagioclase;  calcspar  or 
cleavable  calcite,  with  its  transparent  variety 
iceland  spar ;  fluor  spar  or  fluorite ;  satin  spar, 
or  fibrous  gypsum ;  tabular  spar,  or  Wollaston- 
ite  and  heavy  spar  or  barite.  The  term  is  of 
German  origin. 

SPARGO,  John,  American  author :  b. 
Stithians,  Cornwall,  England,  31  Jan.  1876.  He 
was  educated  in  the  public  schools  and  under 
the  University  extension  courses  of  Oxford  and 
Cambridge.  At  the  age  of  18  he  became  identi¬ 
fied  with  the  Socialist  movement  in  England; 
he  publicly  opposed  the  Boer  War  and  in 
1901  came  to  the  United  States,  where  he  has 
been  active  as  Socialistic  lecturer,  writer  and 
worker.  In  1910  Mr.  Spargo  was  United 
States  delegate  to  the  International  Socialist 
and  Trade  Union  Congress,  Copenhagen.  For 
several  years  he  served  on  the  national  execu¬ 
tive  committee  of  the  Socialist  party;  was  dele¬ 
gate  to  all  leading  conventions  of  the  party; 
and  State  chairman  of  Vermont.  In  May  1917 
soon  after  the  entry  of  America  in  the  war 
with  Germany,  Mr.  Spargo  resigned  from  the 
party  because  of  its  unpatriotic  attitude  toward 
the  war.  In  1918  he  was  made  temporary 
chairman  of  the  National  Socialist  party  organ¬ 
ized  along  new  lines  that  year  and  became  di¬ 
rector  of  propaganda  and  of  educational  activ¬ 
ities  in  the  new  party.  Mr.  Spargo  is  a  foun¬ 
der  of  Prospect  House  Social  Settlement, 
Yonkers,  N.  Y.,  and  is  a  member  of  the  New 
York  Milk  Commission  and  of  other  philan¬ 
thropic  societies.  He  has  published  (The  Bitter 
Cry  of  the  Children)  (1906);  Socialism,  a 
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Study  and  Interpretation  of  Socialist  Prin- 
ciples)  (1906;  rev.  ed.,  1909)  ;  ‘The  Socialists, 
Who  They  Are  and  What  They  Stand  For* 
(1906);  ‘Underfed  School  Children*  (1906); 
‘Forces  that  Make  for  Socialism  in  America) 
(1906)  ;  ‘Capitalist  and  Labored  (1907)  ;  ‘Not 
Guilty, *  a  drama  (1907)  ;  ‘The  Common  Sense 
of  the  Milk  Question >  (Japanese  and  other  trans¬ 
lations  1908)  ;  ‘The  Common  Sense  of  Social 
ism>  (1908)  ;  ‘The  Socialism  of  William  Mor- 
ris)  (1908)  ;  ‘The  Spiritual  Significance  of 
Modern  Socialism*  (1908)  ;  ‘Socialist  Readings 
for  Children)  (1909)  ;  ‘The  Substance  of  So¬ 
cialism*  (also  Armenian  and  other  transla¬ 
tions,  1909)  ;  ‘Karl  Marx,  His  Life  and  Work) 
(1909);  ‘The  Marx  He  Knew*  (1909);  ‘Side¬ 
lights  on  Contemporary  Socialism*  (1910)  ; 
‘Elements  of  Socialism,*  with  Professor  Arner 
(1911)  ;  ‘Applied  Socialism*  (1912)  ;  ‘Syn¬ 
dicalism,  Industrial  Unionism  and  Socialism* 
(1913;  various  translations);  ‘Socialism  and 
Motherhood*  (1914)  ;  ‘Marxian  Socialism  and 
Religion)  (1915)  ;  ‘Socialism  and  International- 
ism)  (1917);  also  numerous  pamphlets,  bro¬ 
chures  and  magazine  articles  on  social  and 
economic  questions  and  art.  W,ith  Samuel 
Gompers  he  founded  the  American  Alliance 
for  Labor  and  Democracy  in  September  1917. 

SPARIDiE,  a  large  family  of  carnivorous 
shore-fishes,  the  porgies,  of  tropical  seas,  es¬ 
pecially  abundant  in  the  Mediterranean,  Red 
Sea  and  West  Indian  waters.  None  is  of  great 
size.  The  body  is  oblong,  likely  to  be  elevated, 
covered  with  large  adherent  scales  and  orna¬ 
mental  colors;  the  mouth  is  filled  with  strong 
teeth,  in  which  the  incisors  are  prominent. 
Most  of  them  are  excellent  food  and  many  are 
gamy.  Jordan  says  that  about  11  genera  and 
100  species  are  counted  in  the  family,  about 
half  of  which  occur  in  North  American  waters. 
These  include  the  scup,  porgies,  sheepshead 
and  related  fishes.  Consult  Goode,  ‘American 
Fishes1*  (New  York  1888)  ;  Jordan  and  Ever- 
mann,  ‘Fishes  of  North  and  Middle  America1* 
(Washington  1898). 

SPARKLING  WINE.  See  Wine  and 
Wine  Making. 

SPARKS,  Edwin  Erie,  college  president 
and  American  historical  writer :  b.  Licking 
County,  Ohio,  1860.  He  was  graduated  from 
the  Ohio  State  University  in  1884  and  from 
the  University  of  Chicago  in  1900.  He  was 
instructor  at  Ohio  State  University  1884-85 ; 
professor  at  Pennsylvania  State  College  1890- 
95;  lecturer  before  the  American  Society  of 
University  Extension  1893-95 ;  professor  of 
American  history  at  the  University  of  Chicago 
from  1895  to  1908;  and  since  that  date  president 
of  the  Pennsylvania  State  College.  He  has 
published  ‘Expansion  of  the  American  People > 
(1899)  ;  ‘The  Men  Who  Made  the  Nation) 
(1900)  ;  ‘Formative  Incidents  in  American 
Diplomacy*  (1902)  ;  ‘The  United  States )  in 
the  ‘Story  of  the  Nations  Series)  (1903)  ; 
‘Foundations  of  National  Development  (1907)  ; 
‘The  Lincoln-Douglas  Debates*  (1908)  ;  and 
many  contributions  on  educational  administra¬ 
tion  subjects. 

SPARKS,  Jared,  American  scholar  and  his¬ 
torian :  b.  Willington,  Tolland  County,  Conn., 
10  May  1789;  d.  Cambridge,  Mass.,  14  March 
1866.  He  was  graduated  from  Harvard  in  1815, 
studied  theology  with  Dr.  Nathaniel  Thayer 


from  May  1817  to  March  1818,  was  editor  of 
the  North  American  Review,  then  begun  in 
Boston,  and  in  1818  entered  the  Unitarian  min¬ 
istry.  On  May  1819  he  was  ordained  pastor 
of  the  Unitarian  congregation  at  Baltimore, 
Md.,  Dr.  W.  E.  Channing  (q.v.)  preaching  on 
that  occasion  the  well-known  discourse  of  ‘Uni¬ 
tarian  Christianity.1*  Sparks  did  much  in  Bal¬ 
timore  to  promote  the  growth  of  the  Unitarian 
faith,  instituting  there  a  Unitarian  book  society 
and  editing  the  Unitarian  Miscellany,  a  monthly 
periodical.  He  resigned  in  1823  and  from  1823 
to  1830  was  again  editor  of  the  North  Ameri¬ 
can  Review,  in  which  he  acquired  a  three- 
quarter  interest.  After  some  periodical  con¬ 
tributions  to  the  economic  history  of  the  South, 
and  to  Mexican  and  South  American  history, 
he  published  in  1828  a  ‘Life  of  Ledyard,*  the 
American  traveler.  In  the  preparation  of  this 
work  he  first  undertook  that  method  of  travel 
and  research  among  original  sources  in  which 
he  was  the  pioneer  in  the  United  States  and 
which  he  afterward  so  worthily  applied  to  the 
study  of  American  history.  After  long  investi¬ 
gation,  including  a  very  wide  correspondence 
and  a  voyage  to  Europe  for  the  examination 
of  records  in  the  public  offices  of  London  and 
Paris,  he  published  the  well-known  ‘Writings 
of  George  Washington,  with  a  Life  of  the 
Author,  Notes  and  Illustrations)  (1834-37), 
which  remained  the  standard  until  partially 
superseded  by  W.  C.  Ford’s  edition  (1889-93). 
Sparks  used  the  copies  of  Washington’s  letters 
as  found  in  the  latter’s  letter-book.  The  dis¬ 
crepancies  found  to  exist  between  the  copies 
and  the  originals  as  preserved  refuted  the 
charges  at  first  made  to  the  effect  that  Sparks 
had  wilfully  altered  the  letters.  Sparks’ 
method  of  editing  in  general  has,  however,  been 
discarded.  He  printed  only  what  he  believed 
of  importance,  omitting  and  altering  passages 
as  he  saw  fit.  This  was  largely  due  to  the 
idea  of  editorial  discretion  then  observed,  and 
should  not  be  made  occasion  for  disparagement. 
Whatever  may  be  said  of  his  methods  in  editing 
text,  Sparks  was  a  really  distinguished  histori¬ 
cal  scholar  and  maintained  almost  invariable  as 
high  a  level  of  excellence  as  was  then  possible 
to  the  historical  editor.  He  also  prepared  ‘The 
Works  of  Benjamin  Franklin*  (1836-40)  ;  ‘The 
Library  of  American  Biography*  (1st  series 
1834—38  ;  2d  1844-48),  himself  writing  seven  of 
the  60  lives;  and  ‘Correspondence  of  the  Ameri¬ 
can  Revolution*  (1854).  He  also  wrote  ‘Re¬ 
marks  on  American  History*  (1837).  He  was 
professor  of  history  at  Harvard  in  1839^19, 
and  president  in  1849-53.  The  standard  bi¬ 
ography  is  Adams,  H.  B.,  ‘Life  and  Writings 
of  Jared  Sparks*  (Boston  1893)  ;  there  is  also 
one  by  Ellis  (1869).  Consult  also  Bassett, 
J.  S.,  ‘Jared  Sparks*  in  ‘The  Middle  Group  of 
American  Historians*  (New  York  1917). 

.SPARKS,  Nev.,  city  in  Washoe  County,  on 
the  Truckee  River,  three  miles  east  of  Reno, 
and  on  the  Southern  Pacific  Railroad.  It  has 
important  railroad  shops  and  ranks  as  a  railroad 
town.  It  is  closely  connected  with  Reno  by  car 
lines.  There  is  a  high  school  and  a  public  li¬ 
brary.  Pop.  (1920)  3,238. 

SPARROW,  the  familiar  name  of  many 
small  birds  of  the  finch  family  (Fringillidce) , 
applied  loosely  to  the  representatives  of  a  large 
and  varied  assemblage  of  genera,  Generally 
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speaking,  sparrows  are  moderate-sized  members 
of  the  family  which  live  mostly  on  or  near  the 
ground,  whose  bills  are  neither  especially  short 
and  stout  nor  angulated  in  the  gape,  and  which 
have  the  sexes  similarly  colored.  About  10 
genera  and  40  species  called  sparrows  belong  to 
the  North  American  faunas  of  which  the  fol¬ 
lowing  may  be  mentioned.  The  white-crowned 
sparrow  ( Zonotrichia  leucophrys )  is  about 
seven  inches  long,  the  body  stout,  and  the  tail 
rather  long  and  moderately  rounded;  the  chin, 
throat  and  breast  are  nearly  uniform  ashy;  the 
head  above  black;  median  and  superciliary 
stripe  pure  white;  a  narrow  black  line  through 
and  behind  the  eyes ;  back  and  wing-coverts 
dark  reddish  brown  with  paler  margins;  quills 
and  tail  darker;  wings  with  two  white  bands; 
whitish  below ;  bill  reddish  orange  tipped  with 
brown.  It  is  found  from  the  Atlantic  to  the 
Rocky  Mountains  and  from  Labrador  to  Texas, 
breeding  to  the  north  and  in  the  Rocky  Moun¬ 
tains.  The  notes  are  mellow  and  sweet,  six 
or  seven  in  number,  the  first  loud  and  clear, 
and  then  becoming  fainter  and  more  plaintive ; 
eggs  light  green  with  brownish  mottlings  at 
the  larger  end.  The  nest  is  on  the  ground  or 
among  moss,  and  the  eggs  are  laid  in  Labrador 
from  the  1st  to  the  end  of  June.  The  flight  is 
low  and  swift;  the  migrations  are  performed 
mostly  by  day ;  the  food  consists  of  seeds, 
berries  and  insects.  It  spends  its  summers  in 
northern  Canada  and  Alaska.  The  white- 
throated  sparrow  or  peabody  bird  (Z.  albicollis) 
has  the  chin  abruptly  white;  superciliary  stripe 
broad,  yellow  anteriorly  and  white  behind; 
median  head-stripe  white,  with  a  black  one  on 
each  side,  and  a  broad  black  streak  behind  the 
eye ;  edge  of  wing  and  axillaries  yellow ;  two 
narrow  white  bands  across  wing  coverts.  It 
is  found  in  the  eastern  United  States  and 
westward  to  the  Missouri,  appearing  in  the 
Southern  States  in  November  and  departing  in 
March  to  the  North.  It  breeds  from  the  north¬ 
ern  tier  of  States  northward,  and  its  nest,  eggs 
and  song  resemble  those  of  the  last  mentioned. 
This  species  is  very  active  among  hedges  and 
thickets,  and  is  found  in  flocks  with  the  white- 
crowned  sparrow,  than  which  it  is  generally 
more  plentiful.  These,  with  two  or  three  addi¬ 
tional  western  species  of  Zonotrichia,  are  among 
the  largest  and  most  handsome  of  our  sparrows. 

The.  genus  Spizella ,  which  differs  from  the 
last  in  its  smaller  size  and  longer  forked  tail, 
contains  three  well-known  northern  species  and 
as  many  more  confined  to  the  western  and 
southern  United  States.  The  field  sparrow  ( S . 
pusilla)  is  about  five  and  one-half  inches  long; 
the  bill  is  reddish;  ear  coverts,  crown  and  back 
rufous,  the  last  with  blackish  streaks;  sides  of 
head  and  neck,  and  stripe  over  eyes,  ashy ;  white 
below,  tinged  with  yellow  anteriorly ;  quills 
and  tail  faintly  edged  with  white,  and  two  bands 
of  the  same  across  wing  coverts;  rump  yellow¬ 
ish  brown.  It  is  found  in  eastern  North 
America  as  far  as  the  Missouri,  remaining  in 
the  Southern  States  during  winter,  going  north 
in  March,  and  arriving  in  New  England  toward 
the  last  of  April.  The  song  is  pleasing,  re¬ 
sembling  the  trill  of  a  young  canary.  It  is 
sociable  and  peaceful,  and  very  prolific,  some¬ 
times  raising  three  broods  a  year.  The  nest  is 
of  grasses  and  placed  on  or  near  the  ground; 
the  eggs  usually  four  or  five,  whitish,  thickly 


speckled  with  reddish  brown.  It  frequents 
fields  and  fence  rows,  and  flocks  when  not 
breeding.  The  chipping-sparrow  (q.v.)  and 
tree-sparrow  belong  here.  The  genus  Pas- 
serella  is  remarkable  for  the  elongation  of  the 
lateral  toes  and  the  large  size  of  the  claws, 
adapting  these  birds  for  scratching  on  the 
ground.  The  fox-colored  sparrow  (P.  iliaca ), 
with  its  several  varieties,  is  our  only  repre¬ 
sentative.  It  is  seven  inches  long,  the  back  is 
rust  brown,  margined  with  ashy,  lighter  on  the 
head,  tail  and  wing  coverts,  rufous  <on  the  last 
two;  white  below,  streaked  with  light  brown¬ 
ish  red  on  breast  and  sides  of  neck,  rufous 
patch  on  cheeks.  It  is  found  as  far  west  as  the 
Mississippi,  preferring  the  Northern  States  and 
going  south  in  winter.  It  is  seen  in  small  flocks 
in  the  underwood  and  along  brier-skirted 
fences  and  streams.  It  breeds  in  British 
America.  The  flight  is  slow,  rapid  and  undulat¬ 
ing;  the  song  clear,  full,  sweet  and  prolonged 
with  many  repetitions.  The  nest  is  made  on  the 
ground  or  in  bushes. 

Other  important  genera  are  Ammodramus. 
with  11  species,  including  the  savanna  sparrow 
(A.  sandwich ensis) ,  the  yellow-winged  grass¬ 
hopper  sparrow  (A.  passerinus),  the  sharp¬ 
tailed  sparrow  (A.  caudacutus),  and  the  sea¬ 
side  sparrow  (A.  maritimus) ,  the  last  two  in¬ 
habitants  of  salt  marshes,  Melospiza,  including 
the  song  sparrows  (q.v.)  ;  Pooccetes,  with  the 
vesper  sparrow  or  bay-winged  bunting  (P. 
gramineus )  ;  and  others  less  well-known. 
The  sparrows  of  Europe  are  few  in 
number  and  belong  to  the  genus  Passer. 
Besides  the  house  sparrow,  the  European  tree- 
sparrow  (P.  montanus )  has  been  introduced 
into  this  country.  There  is  also  an  American 
bird  of  the  same  name,  also  called  Canada  spar¬ 
row  ( Spizella  monticola),  which  much  re¬ 
sembles  the  chipping-sparrow,  but  has  a  dis¬ 
tinct  dark  spot  ion  the  breast  and  conspicuous 
white  wing-bars.  It  is  a  northern  bird,  but 
in  the  winter  is  abundant  in  the  United  States, 
flocking  in  fields  and  shrubbery. 

Consult:  Ridgway.,  (Birds  of  North  and 
Middle  America, >  Part  I.  (Washington  1902)  ; 
Forbush,  (Useful  Birds  and  Their  Protection 
issued  by  the  Massachusetts  Board  of  Agri¬ 
culture  (1913)  ;  and  general  works  on  ornitho¬ 
logy.  For  the  ^English®  sparrow,  see  House- 
Sparrow. 

SPARROW-HAWK,  a  small  falcon  ( Falco 
sparverius),  common  throughout  North 
America  and  practically  cosmopolitan,  since 
scarcely  distinguishable  species  inhabit  all 
quarters  of  the  globe.  It  is  11  to  12  inches 
long,  and  the  adult  male  has  the  back  tawny; 
wings  bluish  and  black;  seven  black  blotches 
about  the  head ;  tail  chestnut,  with  a  broad 
black  band  and  a  narrow  terminal  one  of  white ; 
below  white  or  tawny.  The  female  is  more 
streaky,  has  the  tail  tawny  with  numerous  nar¬ 
row,  darker  bars;  back  and  wing-coverts  rusty, 
barred  with  black.  These  birds  are  true  falcons 
(see  Falconry),  and  admirably  hold  and  active. 
Not  infrequently  the  sparrow-hawk  may  be 
seen  to  attack  other  and  larger  birds  of  prey,  its 
courage  extending  even  to  recklessness,  while  it 
is  also  shy  and  wary.  It  feeds  largely  on  mice, 
which  it  catches  with  great  skill,  and  also  some¬ 
times  seizes  young  chickens,  but  its  depredations 
in  that  direction  are  of  little  consequence.  It 
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makes  its  nest  in  hollows  of  trees,  the  deserted 
hole  of  a  large  woodpecker,  or  sometimes  an 
abandoned  crow's-nest. 

SPARROW-OWL,  one  of  the  diminutive, 
brown-streaked  owls  of  the  genus  Nyctale,  of 
which  the  saw-whet  (q.v.)  is  a  familiar  ex¬ 
ample.  The  name  belongs  primarily  to  Teng- 
malm’s  owl  of  Northern  Europe,  of  which 
Richardson’s  own  ( N .  richardsoni )  of  Canada 
and  Alaska  is  an  American  variety.  It  is  bold 
and  strong,  and  feeds  mainly  on  small  birds. 

SPARTA,  spar'ta,  a  celebrated  city  of  an¬ 
cient  Greece,  the  capital  of  Laconia  and  of  the 
Spartan  state,  was  situated  on  the  west  bank 
of  the  river  Eurotas,  and  embraced  a  circuit  of 
six  miles.  Sparta  was  irregularly  built,  and 
from  this  circumstance  it  is  supposed  to  have 
got  its  name,  signifying  ^scattered.®  It  con¬ 
sisted  of  five  separate  quarters,  which  were  not 
completely  surrounded  by  walls  till  the  time  of 
the  Romans.  It  was’  the  boast  of  Sparta  that 
her  men  were  her  walls.  Among^other  remark¬ 
able  objects  enumerated  by  Pausanias  are  the 
following:  the  market-place,  containing  the  pub¬ 
lic  buildings,  in  which  the  council  of  the  elders 
held  their  meetings,  and  the  principal  ornament 
of  which  was  the  Persice,  a  celebrated  colon¬ 
nade,  built  from  the  spoils  taken  from  the 
Persians,  its  roof  being  supported.  by  statues  of 
Persians;  the  theatre,  the  remains  of  which 
constitute  the  principal  ruins  of  Sparta ;  the 
Choros,  or  place  in  which  the  ephebi  executed 
their  dances,  adorned  with  statues  of  Apollo, 
Artemis  and  Leto ;  the  Leschai,  or  halls  in 
which  the  popular  assemblies  were  held,  and  of 
which  there  were  two  —  the  Lesche  of  the 
Crotanes,  near  the  tombs  of  the  Agides,  and  the 
Lesche  Pcecile;  the  Temple  of  Athene  Poliou- 
chos  or  Chalkioikos  (as  the  goddess  was  com¬ 
monly  called,  from  the  bronze  ornaments  of 
her  temple),  on  a  steep  hill,  to  which  the  Spar¬ 
tans  gave  the  name  of  the  Acropolis,  etc. 
Sparta  was  the  name  of  the  city  during  the 
period  of  its  historical  celebrity.  Lacedaemon  is 
found  in  Homer  as  the  name  both  of  the  city 
and  the  territory,  but  it  afterward  dropped  out 
of  use,  and  does  not  appear  to  have  been  re¬ 
vived  till  several  centuries  after  Christ.  La¬ 
conia,  the  district  in  which  Sparta  was  situated, 
was  the  southeastern  division  of  the  Pelopon¬ 
nesus,  bounded  on  the  west  by  Messenia,  from 
which  it  was  separated  by  the  chain  of  Tayge- 
tus,  on  the  north  by  Arcadia  and  Argolis  and  on 
the  east  and  south  by  the  sea.  The  principal 
towns  in  Laconia  besides  Sparta  were  Amyclse 
and  Pharis,  both  situated  like  Sparta  on  the 
west  bank  of  the  Eurotas,  a  little  lower  down. 

The  Spartans  were  the  descendants  of  the 
Dorians  who  invaded  the  Peloponnesus  about 
80  years  after  the  siege  of  Troy,  and  from  an 
early  period  they  conformed  to  a  set  of  rigor¬ 
ous  institutions  aimed  at  making  them  a  purely 
warlike  nation.  These  institutions  they  them¬ 
selves  ascribed  to  Lycurgus,  who,  if  he  was 
really  'a  historical  character,  must  have  lived 
not  later  than  the  9th  century.  It  is  probable 
that  shortly  after  their  settlement  in  the 
Peloponnesus  the  Spartans  extended  their  sway 
over  all  the  territory  of  Laconia,  the  inhabit¬ 
ants  of  which  they  reduced  partly  to  the  con¬ 
dition  of  Helots  and  partly  to  that  of  Periceci. 
The  former  were  completely  enslaved,  bound 
to  the  land  which  they  had  to  till  for  their 


masters,  and  required  to  serve  the  state  in  war. 
The  latter  were  free,  possessing  land  of  their 
own,  and  carrying  on  trade  and  practising  the 
arts,  both  of  which  pursuits  were  forbidden  to 
Spartans.  The  next  great  wars  of  Sparta  are 
usually  regarded  as  the  direct  consequence  of 
their  new  institutions.  They  were  waged  with 
the  Messenians  in  the  8th  and  7th  cen¬ 
turies  b.c.,  and  resulted  in  668  b.c.,  in  the  com¬ 
plete  subjugation  of  the  Messenians,  who  were 
either  compelled  to  leave  their  country  or  were 
reduced  to  the  condition  of  Helots.  Wars 
were  also  carried  on  against  their  northern 
neighbors,  the  Arcadians  and  the  Argives, 
against  both  of  whom  they  were  successful,  and 
before  the  close  of  the  6th  century  b.c.,  they  not 
only  stood  at  the  head  of  the  states  of  the 
Peloponnesus,  but  were  even  recognized  as  the 
leading  people  in  all  Greece.  Early  in  the  fol¬ 
lowing  century  began  the  Persian  wars,  in 
which  Sparta  played  a  conspicuous  part,  but  the 
details  down  to  the  conclusion  of  the  Pelopon¬ 
nesian  War  in  404  b.c.  belong  to  the  common 
history  of  Greece,  to  which  the  reader  is  re¬ 
ferred.  The  events  of  the  wars  with  Persia 
led  to  Sparta  being  supplanted  by  Athens  as 
the  leading  state  in  Greece;  hence  arose  a 
jealousy  between  the  two  cities  which  ultimately 
brought  on  a  war,  in  which  the  one-half  of 
Greece  was  divided  against  the  other,  and  this 
war,  the  Peloponnesian,  ended  in  the  ascend¬ 
ency  of  Sparta  and  the  entire  humiliation  of 
her  rival.  The  rivals  of  the  Spartan  general 
Lysander  and  the  king  Pausanias  soon  after 
produced  a  revolution,  which  delivered  the 
Athenians  from  the  Spartan  yoke  (403).  A 
little  later  the  Spartans  became  involved  in  a 
war  with  Persia,  by  joining  Cyrus  the  Younger 
in  his  rebellion  against  his  brother  Artaxerxes 
Mnemon  (401).  The  war  was  continued  even 
after  the  failure  of  the  enterprise  of  Cyrus,  and 
the  Persian  throne  was  shaken  by  the  victories 
of  Agesilaus;  but  Athens,  Thebes,  Corinth  and 
some  of  the  Peloponnesian  states  took  this  op¬ 
portunity  to  declare  war  against  the  Lacedae¬ 
monians.  The  latter  defeated  the  Thebans  at 
Coronea  (394)  ;  but,  on  the  other  hand,  the 
Athenian  commander  Conon  gained  a  victory 
over  the  Spartan  fleet  at  Cnidus.  This  war, 
known  as  the  Boeotian  or  Corinthian  War, 
lasted  eight  years,  and  increased  the  reputation 
and  power  of  Athens.  To  break  the  alliance  of 
Athens  with  Persia,  Sparta,  in  387  b.c.,  con¬ 
cluded  with  the  latter  power  the  peace  known 
by  the  name  of  Antalcidas;  and  the  designs  of 
Sparta  became  apparent  when  she  occupied, 
without  provocation,  the  city  of  Thebes,  and 
introduced  an  aristocratical  constitution  there. 
Pelopidas  delivered  Thebes,  and  the  celebrated 
Theban  War  (378-363)  followed,  in  which 
Sparta  was  much  enfeebled.  During  the  fol¬ 
lowing  century  Sparta  steadily  declined,  al¬ 
though  one.  or  two  isolated  attempts  were  made 
to  restore  its  former  greatness.  The  principal 
of  these  was  made  by  Cleomenes  (236-222), 
but  his  endeavors  failed,  because  there  were 
then  scarcely  700  of  Spartan  descent,  and  the 
majority  of  these  were  in  a  state  of  beggary. 
With  the  rest  of  Greece  Sparta  later  passed 
under  the  dominion  of  the  Romans  in  146  b.c. 

The  Spartans  differed  from  the  other  Greeks 
in  manners,  customs  and  the  constitution  of 
their  state.  Their  kings  (two  of  whom  always 
reigned  at  once)  ruled  only  through  the  popular 
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will,  acting  as  umpires  in  disputes  and  com¬ 
manding  the  army.  The  Spartans  proper,  that 
is,  the  descendants  of  the  Dorians,  occupying 
themselves  with  war  and  the  chase,  left  all 
ordinary  labor  to  the  Helots,  while  the  class 
known  as  Periceci  engaged  in  commerce  and 
manufactures. 

SPARTA,  Ill.,  city  in  Randolph  County,  45 
miles  southeast  of  Saint  Louis,  on  the  Illinois 
Southern  and  the  Mobile  and  Ohio  railroads. 
There  are  coal  mines  in  the  vicinity,  and  in¬ 
dustries  include  railroad  repair  shops  and 
manufactures  of  plows  and  harrows,  flour  and 
planing-mill  products.  Pop.  (1920)  3,340. 

SPARTA,  Wis.,  city,  capital  of  Monroe 
County,  on  the  La  Crosse  River,  and  on  the 
Chicago,  Milwaukee  and  Saint  Paul  and  the 
Chicago  and  Northwestern  railroads,  about  23 
miles  northeast  of  La  Crosse.  It  is  a  favorite 
summer  resort.  It  is  in  an  agricultural  and 
fruit-growing  region.  It  has  flour  and  feed 
mills,  machine  shops,  paper  mills  and  cigar  fac¬ 
tories.  The  educational  institutions  are  a  high 
school,  public  and  parish  elementary  schools, 
and  a  public  library.  The  city  contains  several 
churches  and  the  State  School  for  Dependent 
Children,  and  the  Hospital  for  the  Insane  is  a 
short  distance  north.  The  three  banks  have  a 
combined  capital  of  $100,000.  Sparta  was  first 
settled  in  1851,  was  incorporated  as  a  village  in 
1857,  and  as  a  city  in  1883.  It  is  governed  by 
a  mayor  and  a  council  of  eight,  elected  bien¬ 
nially.  Pop.  (1920)  4,466. 

SPARTACANS,  or  SPARTACIDES,  is 
the  name  acquired  soon  after  the  going  into 
effect  of  the  armistice  accorded  Germany  in 
Nov.  1918,  by  the  special  followers  of  Karl 
Liebknecht  (q.v.),  leader  of  the  extreme  left 
wing  of  the  German  Socialist  party,  or  Inde¬ 
pendents,  notably  during  the  several  risings  of 
the  latter  against  the  moderate,  or  majority, 
Socialists  under  the  leadership  of  Ebert  and 
Scheidemann,  who  had  formed  a  composite 
government  from  which  the  Spartacans  had 
withdrawn  as  not  realizing  their  political  and 
economic  ideals.  There  were  several  of  these 
organized,  or  centralized,  risings,  the  more  con¬ 
siderable  occurring  in  January  1919,  when  in 
Berlin  alone  the  deaths  in  the  fighting  on  both 
sides  were  computed  at  sundry  thousands,  and 
quite  a  number  of  local  and  insufficiently  or¬ 
ganized  ones  in  various  parts  of  Germany,  such 
as  Halle,  Brunswick,  Leipzig,  Dresden,  Ham¬ 
burg,  Bremen,  Duisburg  and  other  places.  The 
communistic  uprising  in  Munich,  on  the  other 
hand,  which  occurred  during  March  and  April 
1919,  does  not  properly  figure  under  the  head 
of  Spartacan  undertakings.  The  name  of 
^Spartacan®  originated  from  the  pen  name  of 
Karl  Liebknecht,  ^Spartacus,®  which  he  had 
adopted  while  being  held  prisoner  by  the  former 
German  imperial  government  during  the  last 
two  years  of  the  Great  War,  1916-18,  for  his 
clandestine  articles  appearing  in  the  press  of 
the  left  wing  of  the  Socialist  party,  notably 
Die  Freiheit.  The  genesis  of  the  Spartacans, 
however,  ought  to  be  traced  to  the  very  begin¬ 
nings  of  the  Great  War,  to  August  1914,  when 
the  extreme  wing  of  the  great  Socialist  party  in 
Germany  first  showed  signs  of  a  desire  to 
secede  from  the  party  as  a  whole,  as  being 
unalterably  opposed  to  the  whole  war  which 
they  deemed  as  being  engineered  by  capitalis¬ 


tic  and  militaristic  influences  and,  therefore,  to 
be  condemned  in  toto.  This  desire  not  long 
after  they  carried  out  openly,  constituting  them 
selves  as  a  new  party  in  the  Reichstag,  in  oppo¬ 
sition  to  all  others,  and  refusing  throughout  the 
remainder  of  the  war  to  vote  for  supplies  and 
funds  to  sustain  it.  When  the  split  took  place, 
out  of  a  total  of  108  party  members  in  the 
Reichstag,  19,  subsequently  increased  to  23, 
left  the  Socialist  party  and  called  itself  the 
Independent.  After  the  rather  tame  revolution 
that  ousted  the  kaiser  in  the  beginning  of  No¬ 
vember,  1918,  and  led  to  the  overturn  of  the 
whole  imperial  regime  and  the  armistice  itself, 
this  Independent,  or  as  later  denominated, 
Spartacan,  party  veered  further  to  radical 
tenets,  becoming,  in  fact,  communistic,  even 
occasionally  anarchistic,  in  its  aims  and  prac¬ 
tices,  and  not  only  leaning  to,  but  affiliating 
with,  the  Bolshevist  party  of  Russia.  Karl 
Liebknecht  himself  aided  in  this  molting  proc¬ 
ess,  but  was  murdered  in  the  streets  of  Berlin, 
together  with  his  ablest  lieutenant,  Rosa  Lux¬ 
emburg  (q.v.),  before  the  full  development  of 
that  party  movement.  The  adoption  of  the  title 
of  Spartacans  has  been  considered  by  many  a 
rather  curious  thing,  since  the  rising  of  the 
Roman  slaves  under  Spartacus  came  to  a  speedy 
evil  end  and  left  no  trace  behind  it. 

Wolf  von  Schierbrand. 

SPARTACUS,  spar'ta-kus,  Roman  insur¬ 
rectionist:  b.  Thrac'e :  d.  Lucania,  71  b.c.  He 
was  captured  by  the  Romans,  sold  as  a  slave, 
and  trained  as  a  gladiator  at  Capua.  Here  he 
headed  a  fight  for  freedom  and  succeeded,  with 
70  comrades,  in  reaching  the  crater  of  Vesu¬ 
vius,  where  he  was  soon  joined  by  other  fugi¬ 
tives.  His  force  quickly  grew  to  large  propor¬ 
tions  and  he  gained  several  battles.  Spartacus 
now  proclaimed  the  abolition  of  slavery,  and, 
being  joined  by  the  slaves  of  the  South,  passed 
Rome  with  a  victorious  army  of  about  100,000 
men  and  advanced  into  the  region  of  the  Po. 
His  plan  was  to  lead  his  army  out  of  Italy 
and  disband  it,  so  that  the  freed  slaves  might 
return  to  their  homes.  Despite  dissensions  and 
disaffections  which  arose,  he  successively  met 
and  defeated  the  two  consuls  sent  against  him 
(72  b.c.) .  But  the  slaves,  flushed  with  success, 
refused  to  follow  their  leader  out  of  Italy  and 
demanded  to  be  led  against  Rome.  Spartacus 
therefore  conducted  them  into  winter  quarters 
at  Thurii,  where  Licinius  Crassus  was  sent 
against  him.  Having  defeated  two  legions  of 
that  general’s  command,  he  broke  through  the 
obstacles  which  Crassus  had  interposed  and 
marched  toward  Rome.  He  was  overtaken, 
however,  and  owing  to  the  dissensions  in  his 
army  was  defeated.  Attempting  to  cross  into 
Sicily,  he  was  betrayed  by  Sicilian  pirates  and 
a  portion  of  his  army  was  captured  by  Crassus. 
With  the  remainder  Spartacus  won  new  vic¬ 
tories,  but  in  a  decisive  battle  with  Crassus  on 
the  river  Silarus  his  army  was  annihilated, 
Spartacus  himself  being  slain. 

SPARTANBURG,  S.  C.,  city  and  county- 
seat  of  Spartanburg  County,  situated  at  the 
foot  of  the  Blue  Ridge  Mountains,  on  the  main 
line  of  the  Southern  Railway,  and  on  the 
Charleston  and  Western  Carolina,  the  Carolina, 
Clinchfield  and  Ohio,  and  the  Piedmont  and 
Northern  railroads,  about  100  miles  northwest 
of  Columbia.  The  city  is  within  a  few  hours 
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of  the  great  eastern  markets  and  the  coal  fields 
of  Tennessee,  Virginia,  West  Virginia  and 
Kentucky.  It  is  an  agricultural  region  in 
which  cotton  is  the  principal  product.  It  has 
an  agreeable  climate,  without  extremes.  The 
average  annual  rainfall  is  54  inches  and  the 
average  temperature  51°  F.  The  educational 
institutions  include  Wofford  College  for  Young 
Men;  Converse  College  for  Young  Women; 
Cecil’s  Business  College;  several  private 
schools  and  a  first-class  public  school  system. 
The  city  is  the  home  of  the  South  Atlantic 
States  Music  Festival.  It  has  100  miles  of 
paved  sidewalks  and  16  miles  of  paved  streets. 
The  eight  city  banks  have  combined  resources 
amounting  to  $11,400,000;  postal  receipts  in 
1917-18  amounted  to  $338,000,  due  to  the  prox¬ 
imity  of  Camp  Wadsworth,  where  125,000  sol¬ 
diers  were  trained.  The  tax  valuation  of  the 
city  is  $10,000,000,  an  increase  of  34  per  cent 
since  1915.  The  city  has  a  fine  Y.  M.  C.  A. 
building,  Y.  W.  C.  A.,  several  churches,  five 
hospitals  and  several  cl^bs. 

Spartanburg  County  ranks  first  in  South 
Carolina  in  invested  capital  and  value  of  annual 
products  of  industrial  concerns,  nearly  all  of 
which  are  located  in  Spartanburg.  The  aver¬ 
age  cotton  crop  is  68,000  bales,  while  147,000 
bales  are  manufactured.  There  are  27  mill  cor¬ 
porations  operating  36  mills,  with  834,000  spin¬ 
dles  and  20,600  looms.  The  value  of  the  manu¬ 
factured  product  is  $35,000,000.  The  capital 
invested  amounts  to  $14,600,000.  The  city  has 
excellent  hotels,  two  of  which  are  modern  fire¬ 
proofed  structures.  The  city  has  adopted  the 
commission  form  of  government.  The  site  of 
Camp  Wadsworth,  embracing  1,350  acres  with 
perfect  water  and  sewerage  systems,  has  been 
purchased  from  the  government  and  is  being 
offered  for  suburban  homes  and  industrial  de¬ 
velopment.  There  is  a  municipally  owned 
water-system  in  Spartanburg,  with  a  capacity 
of  10,000,000  gallons.  Pop.  (1920,  United  States 
Census)  22,638. 

.SPARTEINE  (derived  from  the  Latin 
spartum  and  the  Greek  cndprov ,  Spanish 
broom),  an  alkaloid  discovered  by  Dr.  Sten- 
house  in  1851,  and  obtained  from  the  tops  of 
the  broom-plant.  It  is  a  thick,  colorless,  trans¬ 
parent  oil,  with  a  peculiar,  unpleasant  odor  and 
a  very  bitter  taste.  It  boils  at  288°,  is  strongly 
alkaline,  slightly  soluble  in  water,  very  poison¬ 
ous,  and  resembles  nicotine  in  its  compounds. 
Its  sulphate  is  used  in  medicine  as  a  cardiac 
stimulant. 

SPARTEL,  spar-tel',  Cape,  Morocco,  Af¬ 
rica,  the  northwestern  extremity  of  the  conti¬ 
nent.  It  is  a  promontory  1,030  feet  high,  situ¬ 
ated  at  the  western  entrance  to  the  Strait  of 
Gibraltar. 

SPARTINA.  See  Grasses  in  the  United 
States. 

SPASM,  an  involuntary,  convulsive  con¬ 
traction  of  a  muscle  or  set  of  muscles  which  is 
of  a  more  or  less  tonic  or  prolonged  charac¬ 
ter.  When  similar  involuntary  contractions  are 
intermittent  or  clonic  in  character  they  are 
called  convulsions.  Convulsions  usually  imply 
some  disturbance  of  the  motor  cortex  of  the 
brain.  Spasms  are  generally  of  purely  local 
origin ;  they  are  cramps.  Spasms  are  sometimes 
held  to  be  synonymous  with  tics  (q.v.).  In 
this  sense  it  is  the  more  modern  distinction  to 


regard  spasm  as  a  local  irritant  reflex  act,  con¬ 
vulsion  an  involuntary  cortical  reaction,  and  tic 
a  muscular  movement,  originally  voluntary,  but 
become  involuntary  by  frequent  repetition.  The 
word  spasm,  however,  is  used  in  all  three  con¬ 
ditions.  Spasms  occur  in  many  forms  of  nerv¬ 
ous  disease,  particularly  in  chorea,  hysteria,  hic¬ 
cough,  hydrophobia  (q.v.),  etc.  The  so-called 
facial  spasm  is  a  form  of  tic ;  bronchial  asthma 
is  a  purely  spasmodic  affection  of  the  muscular 
tissues  of  the  bronchi ;  whooping-cough  is 
largely  spasmodic  in  its  character. 

SPASMODIC  SCHOOL,  in  literature,  a 
name  applied  in  England  to  a  group  of  English 
poets  about  the  middle  of  the  19th  century, 
among  whom  were  Philip  James  Bailey,  Syd¬ 
ney  Dobell  and  Alexander  Smith.  The  name 
implied  the  use  of  an  overstrained  and  unnatu¬ 
ral  sentiment  and  expression,  which  sometimes 
grew  out  of  sheer  affectation. 

SPAULDING,  Rolland  Harty,  American 
public  official:  b.  Townsend  Harbor,  Mass.,  15 
March  1873.  He  was  educated  at  Phillips 
Academy,  Andover ;  engaged  in  the  manufac¬ 
turing  business  in  1895,  and  is  now  member  of 
Jonas  Spaulding  Sons,  manufacturers  of  leath- 
erboard,  counters,  novelties,  etc.,  at  Townsend 
Harbor,  Mass.,  Rochester,  North  Rochester  and 
Milton,  N.  H.,  and  Tonawanda.  Mr.  Spauld¬ 
ing  is  also  interested  in  several  other  manufac¬ 
turing  enterprises.  He  served  as  delegate  to 
the  Republican  National  Convention  in  1912  and 
was  governor  of  New  Hampshire  in  1915-16. 
In  1918  he  was  a  candidate  for  United  States 
senator. 

SPAVIN,  a  disease  of  horses  affecting  the 
hock-joint.  It  occurs  under  two  principal 
forms.  In  young,  weakly  or  overworked  horses 
the  hock-joint  is  sometimes  distended  with 
dark-colored  thickened  synovia  or  joint-oil. 
This  is  bog  spavin.  Fomentations,  occasional 
friction,  a  laxative  diet,  and  rest  should  be  dili¬ 
gently  tried;  and  if  such  remedies  prove  un¬ 
successful  the  swelling  must  be  dressed  with 
strong  blistering  ointment  or  fired.  The  sec¬ 
ond  variety,  bone-spavin,  is  the  more  common. 
Toward  the  inside  of  the  hock,  at  the  head  of 
the  shank-bones,  or  between  some  of  the  small 
bones  of  the  hock,  appears  a  bony  enlargement. 
At  first  there  is  tenderness,  with  heat,  swelling, 
and  considerable  lameness ;  but  as  the  inflam¬ 
mation  in  the  bone  and  its  investing  membrane 
abates,  the  lameness  may  entirely  disappear,  or 
but  a  slight  stiffness  may  remain.  In  recent 
and  slight  cases  cold  water  should  be  applied 
continuously;  but  in  serious  cases,  when  the 
part  is  swollen  and  tender,  hot  fomentations 
are  best.  For  several  days  they  must  be  per- 
severingly  employed.  When  the  part  is  again 
cool  and  free  from  pain  an  iodide  of  mercury 
or  fly-blister  should  be  applied,  and  the  animal 
treated  to  three  months’  rest  in  a  small  pad- 
dock,  the  end  of  a  barn,  or  a  roomy  box-stall. 
In  persistent  cases  firing  or  setoning  usually 
gives  much  relief. 

SPAWN,  the  eggs  or  ova  of  fishes,  frogs 
and  other  of  the  larger  aquatic  animals.  See 
Egg,  and  the  names  of  various  animals. 

SPAWN-EATER,  a  local  name  for  one  of 

the  commonest  of  brook-minnows  or  shiners 
(q.v.)  ( Notropis  hudsonius),  which  is  likely 

to  eat  the  eggs  of  other  fishes. 
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SPEAKER,  one  who  presides  over  a  de¬ 
liberative  assembly,  preserving  order,  and  regu¬ 
lating  the  debates ;  as,  the  speaker  of  the 
House  of  Representatives,  the  speaker  of  the 
House  of  Commons,  etc.  The  Speaker  of  the 
House  of  Representatives  is  chosen  by  ballot 
from  among  the  members  upon  the  assembling 
of  Congress,  and  occupies  that  office  till  the  ex¬ 
piration  of  the  body  by  adjournment  sine  die. 
If  an  extra  session  be  called  there  is  no  new 
election  of  speaker,  the  same  officer  presiding 
over  the  deliberations.  The  presiding  officer  in 
the  Senate  is  styled  the  president  of  the  Sen¬ 
ate,  and  he  is  not  elected  by  that  body,  the  office 
being  held  ex  officio  by  the  Vice-President  of 
the  United  States.  The  speaker  of  the  House 
of  Representatives  exercises  large  influence  on 
legislation,  and  representing,  as  he  does,  the 
majority  in  Congress,  .he  is  usually  sustained. 

The  speaker  of  the  British  House  of  Com¬ 
mons  receives  a  salary  of  £5,000  a  year,  with  a 
furnished  residence.  He  is  a  member  of  the 
Privy  Council,  and  ranks  after  the  barons.  On 
vacating  his  post  he  receives  a  pension  of 
£4,000  and  is  raised  to  the  peerage.  The  first 
time  a  speaker  was  appointed  by  this  title  was 
in  the  reign  of  Edward  III,  when  Sir  T.  Hun- 
gerford  was  elected.  On  the  Continent  of 
Europe  the  presiding  'officer  of  a  legislative 
body  is  commonly  designated  by  a  title  mean¬ 
ing  “president.®  See  United  States  —  Speaker 
of  the  House  of  Representatives. 

SPEAKING  TRUMPET,  a  metallic  in¬ 
strument  of  a  somewhat  conical  form  used  for 
conveying  the  sound  of  the  voice  to  a  distance. 
The  advantage  of  the  conical  form  is  satis¬ 
factorily  explained  on  the  assumption  that 
waves  of  sound  are  reflected  in  the  same  way 
as  rays  of  light,  the  angle  of  incidence  and  the 
angle  of  reflection  being  the  same;  for  on  this 
assumption  it  is  evident  that  waves  of  sound 
proceeding  from  the  narrow  to  the  wide  end 
of  a  truncated  cone,  from  the  walls  of  which 
they  are  reflected  according  to  the  law  referred 
to,  will  gradually  make  smaller  angles  with  the 
axis  of  the  cone;  or  in  other  words,  the  direc¬ 
tion  of  the  sound  will  gradually  become  more 
nearly  parallel  to  that  axis.  A  cylindrical  tube 
of  uniform  diameter  has  not  the  same  effect, 
and  accordingly  is  of  no  use  in  determining 
the  direction  of  sound  after  it  leaves  the  tube, 
although,  as  is  seen  in  the  case  of  speaking 
tubes  used  in  offices,  industrial  establishments 
and  private  houses,  it  is  of  great  service  in 
transmitting  sound  from  one  extremity  to  the 
other.  Speaking-trumpets  are  chiefly  used  at 
sea,  especially  in  windy  weather,  to  convey 
commands  from  one  part  of  the  ship  to  an¬ 
other,  and  sometimes  to  speak  with  another 
ship. 

SPEAR,  Charles,  American  philanthropist 
and  author :  b.  Boston,  Mass.,  1  May  1801 ;  d. 
Washington,  D.  C.,  18  April  1863.  After  sev¬ 
eral  years’  service  as  a  Universalist  minister  in 
Brewster  and  Rockport,  Mass.,  he  settled  in 
Boston,  where  he  became  well  known  by  his 
advocacy  of  prison  reform,  and  his  efforts  to 
secure  the  adoption  of  legislative  measures  for 
the  benefit  and  reformation  of  prisoners.  He 
visited  penal  institutions;  made  suggestions  for 
the  more  humane  treatment  of  convicts,  housed 
many  of  them  when  discharged,  and  was  active 
in  securing  employment  for  them  and  in  pro¬ 


moting  their  spiritual  welfare.  He  died  of  an 
infectious  disease  contracted  in  Washington 
during  the  Civil  War  while  seeking  to  amelio¬ 
rate  the  condition  of  prisoners  of  war.  He  was 
a  regular  contributor  to  several  religious  pe¬ 
riodicals,  was  editor  of  (The  Prisoner’s  Friend) 
(1848-54)  ;  and  was  the  author  of  ( Names  and 
Titles  of  Christ*  (1842)  ;  (Plea  for  Discharged 
Convicts)  (1844)  ;  ( Voices  from  Prison) 

(1849),  etc.  Consult  Catharine  Swan  Brown, 
(Life  of  Charles  Spear>  (1888). 

SPEAR,  Ellis,  American  soldier  and  gov¬ 
ernment  official:  b.  Warren,  Me.,  15  Oct.  1834; 
d.  3  April  1917.  He  was  educated  at  Bow- 
doin  College,  graduating  in  1858.  During  the 
Civil  War  he  served  in  the  national  army,  ris¬ 
ing  from  the  grade  of  a  captain  of  Maine  vol¬ 
unteers  to  colonel  and  commanding  a  regiment 
in  the  Army  of  the  Potomac  from  1863  to  1865. 
He  was  conspicuous  as  major  commander  of  a 
brigade  at  Peebles  Farm  and  was  made  colonel 
for  his  bravery  in  action.  In  1865  he  was  bre- 
vetted  brigadier-general,  became  inspector  of 
division,  and  before  the  close  of  the  war  was 
given  the  command  of  a  brigade.  At  the  end 
of  the  war  he  became  identified  with  the 
United  States  Patent  Office,  and  became  com¬ 
missioner  of  patents  (1877-78). 

SPEAR,  James,  American  manufacturer: 
b.  Mauch  Chunk,  Pa.,  17  Feb.  1827 ;  d.  Walling¬ 
ford,  Pa.,  30  Jan.  1902.  He  engaged  in  the 
manufacture  of  stoves  in  Philadelphia,  1848, 
invented  various  improvements  in  heating  ap¬ 
pliances,  among  them  the  anti-clinker  grate 
now  generally  used,  and  he  also  invented  the 
first  practical  car-heater.  He  was  one  of  the 
founders  of  the  Hayes  Mechanics  Home,  a 
benefactor  of  various  institutions,  particularly 
the  University  of  Pennsylvania,  and  was  ac¬ 
tively  interested  in  the  Blind  Men’s  Home. 

SPEAR,  Samuel  Thayer,  American  Pres¬ 
byterian  clergyman  and  author :  b.  Ballston 
Spa,  N.  Y.,  4  March  1812 ;  d.  Brooklyn,  N.  Y., 
1  April  1891.  He  studied  medicine,  graduating 
in  1833  at  the  New  York  College  of  Physicians 
and  Surgeons,  but  entered  the  ministry  in  1835, 
after  training^  at  Troy,  N.  Y.  After  a  pas¬ 
torate  at  Lansi'ngburg,  N.  Y.,  he  was  in  charge 
of  the  South  Presbyterian  Church  of  Brooklyn, 
N.  Y.,  from  1843  to  1871,  when  he  became  con¬ 
nected  with  the  editorial  staff  of  (The  Inde¬ 
pendent.*  He  was  author  of  several  works, 
including  ( Religion  and  State)  (1876)  ;  and 
(The  Bible  Heaven*  (1886). 

SPEAR,  a  weapon  of  offense,  consisting  of 
a  wooden  shaft  or  pole  varying  in  length  up 
to  eight  or  nine  feet,  and  provided  with  a  sharp 
piercing  point.  The  spear  may  be  regarded  as 
the  prototype  of  the  various  forms  of  piercing 
weapons,  such  as  the  arrow,  bolt  and  dart, 
which  are  projected  from  bows,  catapults  or 
other  engines,  and  the  javelin,  assegai  and 
lance,  held  in  or  thrown  by  the  hand.  The 
longer  and  heavier  spears  and  lances  are  mainly 
retained  in  the  hand  while  in  use,  but  There  is 
no  absolute  distinction,  and  the  throwing  of  a 
spear  has  in  all  ages  been  a  form  of  offensive 
warfare. 

In  its  earliest  form  the  spear  would  naturally 
consist  of  a  simple  pole  of  tough  wood  sharp¬ 
ened  to  a  point  at  one  extremity,  which  point 
might  be  both  formed  and  hardened  by  charring 
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in  fire.  From  this  an  improvement  would  con¬ 
sist  in  fitting  to  the  shaft  a  separate  spear  head 
of  bone,  as  is  still  practised  among  primitive 
races. 

The  war  lance  of  the  mediaeval  knights  was 
16  feet  long;  the  weapon  of  modern  cavalry 
regiments  known  as  lancers  may  be  from  Sy2 
to  11  feet  long,  usually  adorned  with  a  small 
flag  near  the  head.  The  Persians  at  the  present 
day  forge  spear  heads  for  ornamental  purposes 
only,  with  two  and  sometimes  three  prongs. 
The  modern  spears  of  savage  tribes,  used 
equally  for  hunting  and  for  warlike  purposes, 
are  frequently  barbed  with  fish  and  other  bones, 
and  their  fighting  spears  have  sometimes 
poisoned  tips.  Among  civilized  communities 
the  hunting  spear  continues  to  be  used  for  fol¬ 
lowing  the  wild  boar  and  other  large  game, 
while  the  Cossacks  of  Russia  and  various  corps 
in  the  armies  of  western  Europe  are  armed 
with  spears  or  lances,  which  experience  has 
shown  to  be  efficient  weapons  for  cavalry.  The 
spear  was  not  an  ordinary  weapon  among  the 
North  American  Indians,  who,  before  the  intro¬ 
duction  of  the  musket  among  them,  used  the 
bow  and  arrows  and  the  tomahawk. 

SPEARFISH,  S.  Dak.,  city  in  Lawrence 
County,  10  miles  northeast  of  Deadwood,  on 
the  Chicago,  Burlington  and  Quincy  Railroad. 
It  has  a  high  school  and  is  the  seat  of  a  State 
normal  school.  The  surrounding  region  is  de¬ 
voted  to  fruit  and  stock-raising.  There  are 
manufactures  of  flour  and  lumber  products,  a 
stucco  mill  and  cyanide  plant.  Pop.  1,254. 

SPEARFISH.  (1)  One  of  the  carp-suck¬ 
ers  (q.v.),  a  species  ( carpiodes  velifer )  of  the 
Mississippi  Valley;  (2)  a  large  deep-sea,  preda¬ 
tory  fish  of  the  warmer  parts  of  the  Atlantic 
allied  to  the  sailfishes  (q.v.),  and  placed  in  the 
genus  Tetrapturus;  the  best-known  species  is 
the  billfish  (A.  imperator) ,  called  aguja  by 
Spanish-speaking  fishermen. 

SPEARMAN,  Frank  Hamilton,  author, 
b.  Buffalo,  N.  Y.,  6  Sept.  1859.  He  was 
educated  at  public  and  private  schools  in  Ap¬ 
pleton,  Wis.,  and  at  Lawrence  College.  He  en¬ 
gaged  for  some  years  in  commercial  life ;  then 
from  1895  devoted  himself  to  literary  work. 
He  is  the  author  of  (The  Nerve  of  Foley) 
(1900)  ;  ^Held  for  Orders'  (1901)  ;  (Doctor 
Bryson'  (1902)  ;  (The  Daughter  of  A  Mag¬ 
nate'  (1903)  ;  (The  Close  of  the  Day'  (1904)  ; 
(The  Strategy  of  Great  Railroads'  (1904)  ; 
1  Whispering  Smith'  (1906);  ‘Robert  Kim¬ 
berly'  (1911)  ;  (The  Mountain  Divide'  (1912)  ; 
‘Merrilie  Dawes'  (1913)  ;  ‘Nan  of  Music 
Mountain'  (1916),  and  contributes  short  stories 
to  magazines  and  economic  articles  to  reviews. 

SPEARMINT,  a  European  labiate  herb 
( Mentha  spicata),  which  has  become  perfectly 
naturalized  in  America,  and  is  often  found  in 
damp  places.  It  is  about  two  feet  high,  smooth, 
square-stemmed,  and  spreading  by  leafy  stolons. 
It  bears  opposite,  lanceolate,  sharply  serrate, 
smoothish  leaves,  and  small,  two-lipped,  purplish 
flowers  in  slender  verticillate  spikes,  which  are 
both  lateral  and  terminal,  the  latter  being  the 
longest.  Spear-mint  is  cultivated  for  its  very 
aromatic  foliage,  which  yields  a  carminative  oil, 
and  was  an  old-time  remedy  for  flatulence.  It 
is  now  chiefly  employed,  with  vinegar,  as  a 
fitting  sauce  for  roast  lamb,  and  sprigs  of  it 


are  the  crowning  feature  of  the  seductive  mint- 
julep. 

SPEARS,  sperz,  John  Randolph,  American 

author  and  journalist:  b.  Van  Wert,  Ohio,  21 
April  1850.  Among  his  many  publications  are 
(The  Gold  Diggings  of  Cape  Horn'  (1895)  ; 
‘The  Port  of  Missing  Ships'  (1896)  ;  ‘The 
History  of  Our  Navy'  (1897)  ;  ‘The  History 
of  the  American  Slave  Trade'  (1900)  ;  An¬ 
thony  Wayne'  (1903)  ;  (The  History  of  the 
Mississippi  Valley'  (1903). 

SPECIAL  SESSIONS,  Court  of.  See 

Court. 

SPECIE  (spe'she)  CIRCULAR,  a  treas¬ 
ury  circular  drafted  by  Senator  Benton  and 
issued  at  President  Jackson’s  orders  11  July 
1836,  which  directed  that  nothing  but  gold  and 
silver  should  be  received  in  payment  for  the 
public  lands.  The  next  Congress  passed  a  bill 
to  rescind  this  specie  circular,  but  President 
Jackson  killed  it  by  a  veto.  It  was  claimed  by 
President  Jackson’s  opponents  that  the  circular 
contributed  greatly  to  bring  about  the  ruinous 
financial  crisis  of  1837. 

SPECIE  PAYMENTS,  in  finance,  a  pay¬ 
ment  in  coin  or  any  metallic  money;  a  medium 
of  exchange  authorized  by  the  government  or 
State.  In  modern  times  specie  is  largely  used 
by  banks  as  security  for  paper  money  in  cir¬ 
culation.  In  times  of  financial  stringency  the 
amount  of  coin  on  hand  is  inadequate  to  cover 
the  volume  of  paper  in  circulation ;  hence  arises 
a  temporary  condition  called  suspension  of 
specie  payment.  When  conditions  change  and 
finances  improve  a  resumption  of  specie  pay¬ 
ments  generally  ensues. 

SPECIE  RESUMPTION.  The  resump¬ 
tion  of  specie  payments  after  the  close  of  the 
American  Civil  War  was  a  subject  of  long  and 
anxious  discussion  in  Congress  and  in  the 
press.  In  1861  payment  in  specie  was  sus¬ 
pended  by  the  government  and  by  banks 
throughout  the.  United  States,  and  Congress 
authorized  the  issue  of  United  States  notes  to 
meet  the  expenses  of  the  conflict,  and  to  be  ac¬ 
cepted  as  legal  tender  for  all  dues  except  cus¬ 
toms.  The  receipt  of  specie  for  customs  duties 
kept  the  treasury  well  supplied  with  gold  and 
silver,  and  enabled  the  government  to  meet 
obligations  payable  in  coin.  After  the  war,  and 
indeed  from  the  closing  scenes  of  the  Confeder¬ 
acy,  the  premium  on  gold  gradually  fell  until  it 
was  merely  nominal,  but  the  fact  that  the  gov¬ 
ernment’s  paper  currency  was  not  redeemable 
on  presentation  in  coin  kept  that  currency  from 
being  at  par,  and  tended  to  unsettle  business, 
and  to  provoke,  or  afford  an  excuse  for  serious 
financial  crises.  The  question  of  resumption 
was  most  earnestly  agitated  after  the  panic  of 
1873,  and  on  14  Jan.  1875  an  act  was  passed  by 
Congress,  ordering  the  resumption  of  specie 
payments  to  begin  on  1  Jan.  1879.  The  ap¬ 
proach  of  that  date  was  attended  by  great  ap¬ 
prehension  in  the  United  States  and  abroad 
that  the  national  treasury  would  be  unable  to 
meet  the  overwhelming  demand  for  specie  that 
many  expected  to  occur.  The  mints  were  run 
far  beyond  the  usual  hours  coining  money  to 
meet  possible  requirements,  and  there  was  much 
surprise  when  the  appointed  date  came,  and 
very  little  currency  was  presented  for  redemp¬ 
tion.  The  people  were  satisfied  of  the  gov- 
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ernment’s  ability  to  pay,  and  gold  at  once  fell 
to  par.  “Greenbacks,®  as  the  national  currency 
is  called,  became  the  equivalent  of  gold  through¬ 
out  the  world,  and  have  ever  since  maintained 
that  position. 

SPECIES,  a  group  of  individuals  which 
agree  in  exhibiting  certain  distinctive  hereditary 
characters  of  sufficient  importance  to  render  a 
particular  name  convenient.  When  we  famil¬ 
iarly  talk  of  the  different  “kinds®  of  plants  and 
animals,  we  indicate  in  a  rough  way  the 
biological  ideal  of  species;  and  the  recognition 
of  raven,  jackdaw  and  rook,  as  different  kinds 
of  crow,  corresponds  with  the  scientific  distinc¬ 
tion  of  these  as  four  different  species  of  the 
genus  Corvus.  (See  Genus).  In  manv  a  case, 
however,  where  the  distinctive  hereditary  char¬ 
acters  are  less  conspicuous,  the  ordinary  ob¬ 
server  may  see  only  one  “kind®  where  the 
trained  naturalist  detects  many  “species.® 
Moreover,  where  a  naturalist  unfamiliar  with 
the  details  of  a  particular  class  of  animals 
might  discern  only  half  a  dozen  distinct  species, 
the  specialist  might  distinguish  a  score.  In 
fact,  the  conception  of  species  is  entirely  rela¬ 
tive  to  convenience ;  where  the  “lumpers®  think 
a  score  of  special  groups  with  special  names 
quite  sufficient,  the  “splitters®  may  think  it 
necessary  to  distinguish  a  hundred.  Except  in 
cases  where  the  limitations  of  group  from 
group  are  very  clear,  as  in  the  case  of  the  four 
“kinds®  of  crow  above  mentioned,  it  requires  a 
period  of  criticism  before  a  satisfactory  com¬ 
promise  between  the  “lumpers®  and  the  “split¬ 
ters®  can  be  arrived  at.  And  the  reason  for 
this  is  simply  that  in  many  cases  one  species  is 
linked  to  another  by  intermediate  varieties,  and, 
it  may  be,  also  by  hybrids. 

Collections  of  definitions  of  “species®  have 
often  been  made ;  and  the  curious  will  find  a 
score  in  Quatref ages’  posthumous  work,  Dar¬ 
win  et  ses  precurseurs  Frangais.*  Thus,  Lin¬ 
naeus  wrote :  “Species  tot  numeramus  quot 
diversae  formae  in  principio  sunt  creatae.®  Buf- 
fon  defined  species  as  “a  constant  succession  of 
individuals  similar  to,  and  capable  of  reproduc¬ 
ing  each  other.®  De  Candolle  said  that  a  species 
was  “an  assemblage  of  all  those  individuals 
which  resemble  each  other  more  than  they  do 
others,  and  which  are  able  to  reproduce  their 
like,  in  such  a  manner  that  they  may  be  sup¬ 
posed  by  analogy  to  have  descended  from  a 
single  being  or  a  single  pair.®  Quatrefages’ 
idea  of  species  is  summed  up  in  his  statement 
that  it  is  “an  assemblage  of  individuals  more  or 
less  resembling  one  another,  which  are  de¬ 
scended,  or  may  be  regarded  as  being  descended, 
from  a  single  pair  by  an  uninterrupted  succes¬ 
sion  of  families.®  Muller  says  species  is  a 
“living  form,  represented  by  individual  beings, 
which  reappears  in  the  product  of  generation 
with  certain  invariable  characters,  and  is  con¬ 
stantly  reproduced  by  the  generative  act  of 
similar  individuals.®  These  illustrations  may 
suffice  to  impress  the  fact  that  the  invariable 
nature  of  species  had  become  firmly  fixed  on  the 
minds  of  the  older  naturalists  in  former  years. 

A  species,  it  may  safely  be  concluded,  repre¬ 
sents  no  immutable,  fixed  or  unvarying  group, 
but  a  very  variable  one,  differing  widely  in  the 
extent  of  its  variation  in  different  cases.  A 
species  is  a  relative  and  subjective  conception; 
the  reality  is  in  the  component  individuals.  See 


Evolution,  History  of;  Evolution,- Theories 
of;  Extinction  of  Species;  Hybridity. 

SPECIES,  Extinction  of.  See  Extinc¬ 
tion  of  Species. 

SPECIFIC  DUTIES.  See  Duty. 

SPECIFIC  GRAVITY.  The  specific  grav¬ 
ity  of  a  body  is  the  ratio  of  the  mass  of  that 
body  to  the  mass  of  an  equal  volume  of  some 
standard  substance  which  is  arbitrarily  selected 
for  purposes  of  reference.  In  the  cases  of 
solids  and  liquids  it  is  customary  to  select 
water  as  the  standard  substance;  and  water  is 
always  understood,  in  connection  with  solids 
and  liquids,  unless  the  contrary  is  explicitly 
stated.  Gases  are  also  sometimes  referred  to 
water,  but  it  is  much  commoner  to  compare 
the  density  of  a  gas  with  that  of  air  or  hydro¬ 
gen.  The  specific  gravity  of  a  solid  which  is 
not  affected  by  contact  with  water  may  be  de¬ 
termined  by  weighing  the  solid  twice  —  once 
while  it  is  surrounded  with  air,  and  once  while 
it  is  submerged  in  water.  The  difference  be¬ 
tween  the  two  weights  so  obtained  gives  the 
weight  of  a  mass  of  water  whose  volume  is 
equal  to  that  of  the  solid ;  and  hence,  in  order  to 
determine  the  specific  gravity  of  the  solid,  it 
is  only  necessary  to  divide  the  weight  as  ob¬ 
served  in  air  by  the  loss  of  weight  when  it  is 
submerged  in  water.  If  the  solid  is  soluble  in 
water,  or  if  it  is  affected  by  water  in  any  other 
manner,  its  specific  gravity  must  be  determined 
by  some  indirect  method.  Many  such  methods 
are  known.  For  example,  we  may  replace  the 
water  by  some  other  liquid,  such  as  benzene, 
in  which  the  solid  is  not  soluble,  and  then  per¬ 
form  the  experiment  precisely  as  described 
above.  The  result  so  obtained  is .  the  specific 
gravity  of  the  substance  with  reference  to  the 
benzene  (or  whatever  liquid  is  employed  in  its 
place)  ;  and  in  order  to  express  the  specific 
gravity  of  the  body  with  reference  to  water 
we  have  merely  to  multiply  its  specific  gravity 
with  respect  to  benzene  by  the  specific  gravity 
of  the  benzene  as  compared  with  water. 

The  specific  gravity  -of  a  liquid  may  be  de¬ 
termined  very  accurately  by  means  of  the 
“specific  gravity  bottle.®  This  is  a  bottle  made 
of  thin  glass  (so  as  to  be  light),  and  provided 
with  a  ground-glass  stopper.  The  weight 
of  the  bottle  is  determined  (1)  when  it  is 
empty,  (2)  when  it  is  filled  with  water,  and 
(3)  when  it  is  filled  with  the  liquid  whose 
specific  gravity  is  desired.  From  these  data 
we  can  easily  determine  the  weight  of  the  water 
in  the  bottle,  and  also  that  of  the  second  liquid ; 
and  upon  dividing  the  latter  by  the  former  we 
obtain  the  specific  gravity  sought.  The  specific 
gravity  of  a  liquid  may  be  obtained  more  ex¬ 
peditiously  (though  less  accurately)  by  means 
of  the  simple  instrument  known  as  the  hydrom¬ 
eter.  This  consists  essentially  of  a  glass 
bulb  (usually  cylindrical  in  shape),  provided 
at  its  upper  end  with  a  graduated  stem  and 
weighted  at  its  lower  end  with  shot  or  mer¬ 
cury,  so  that  it  will  float  in  an  upright  position 
when  placed  in  a  liquid  sufficiently  dense  to 
permit  it  to  float  at  all.  It  is  evident  that 
such  an  instrument  will  be  buoyed  up  more  by 
a  dense  liquid  than  by  a  lighter  one;  and  when 
the  stem  at  its  upper  end  has  once  been  graduated 
correctly  we  have  only  to  pl&ee  the  hydrometer 
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in  the  liquid  whose  specific  gravity  is  desired, 
and  observe  the  depth  to  which  it  sinks,  as  read 
from  the  graduated  stem.  In  Fahrenheit’s  form 
of  the  instrument  there  is  only  one  graduation 
mark  on  the  stem ;  but  a  small  pan  is  pro¬ 
vided  at  the  top  of  the  hydrometer,  and  the 
observation  consists  in  determining  what 
weights  must  be  placed  upon  this  pan  in  order 
to  cause  the  instrument  to  sink  to  the  standard 
level  indicated  by  the  mark  on  the  stem.  Hy¬ 
drometers  are  often  graduated  for  special  pur¬ 
poses,  so  that  instead  of  indicating  the  specific 
gravity  of  the  liquid  in  which  they  are  placed, 
their  readings  give  at  once  the  percentage  of 
alcohol  (or  of  some  other  substance)  that  is 
present.  Such  instruments  are  called  alcohol¬ 
ometers,  salinometers,  lactometers,  etc.,  accord¬ 
ing  to  the  special  kind  of  liquid  for  whose 
investigation  they  are  graduated. 

As  the  density  of  water  varies  with  the 
temperature,  it  is  necessary  (if  we  are  to  have 
a  standard  of  density  that  is  definite  and  accu¬ 
rate  enough  for  scientific  purposes)  to  specify 
the  temperature  of  the  water  with  which  the 
comparison  is  made.  In  England  the  standard 
temperature  of  the  water  was  formerly,  taken 
at  62°  F. ;  but  it  is  now  the  almost  universal 
practice  to  make  the  comparison  with  water  at 
its  temperature  of  maximum  density,  or  at 
about  39°  F.  In  the  vicinity  of  this  tempera¬ 
ture,  the  density  of  water  varies  very  slowly 
with  the  temperature,  and  hence  in  comparing 
the  density  of  a  substance  with  that  of  water 
at  or  near  39°  F.,  it  is  not  essential  to  observe 
the  temperature  of  the  water  with  any  high 
degree  of  precision.  It  was^  indeed,  this  con¬ 
venient  and  practical  fact  which  led  to  the 
adoption  of  39°  F.,  as  the  standard  temperature 
of  the  water. 

Following  are  the  specific  gravities  of  vari¬ 
ous  substances,  as  compared  with  water  at  39° 
F. ;  the  temperature  of  the  substances  being 


Table  of  Specific  Gravities. 


Aluminum .  2.68 

Antimony,  cast .  6.71 

Bismuth,  cast .  9.82 

Brass .  8.5 

Copper,  drawn .  8.88 

Diamond .  3.52 

Gold,  stamped .  19.36 

Gold,  cast .  19.26 

Graphite .  2.3 

Melting  ice .  0.92 

Iron,  wrought .  7.79 

Iron,  cast . 7 . 0  to  7. 7 

Lead,  cast .  11.35 

Mercury . .  13.596 

Phosphorus .  1  83 

Platinum .  21.7 

Potassium .  0.86 

Pyrites,  iron . .  5.0 

Quartz .  2.65 

Silver,  cast .  10.47 

Sodium .  0.97 

Steel .  7.82 

Sulphur,  native .  2.03 

Tin,  cast .  7.29 

Zinc,  cast . 7.1 

Sulphuric  acid .  1.85 

Carbon  disulphide .  1.29 

Nitric  acid .  1.56 

Chloroform .  1.48 

Glycerine .  1.26 

Hydrochloric  acid .  1.24 

Sea- water .  1.025 

Olive  oil .  0.91 

Turpentine .  0.87 

Ether  (at  70°  P.) .  0.72 

Alcohol,  absolute .  0.79 

Bromine  (at  32°  F.) .  3.19 


also  supposed  to  be  39°  F.,  except  when  other¬ 
wise  specified.  It  is  to  be  understood  that  the 
specific  gravity  of  a  solid  varies  to  some  extent 
with  the  physical  condition  of  the  solid.  The 
foregoing  values,  however,  are  sufficiently  accu¬ 
rate  for  general  purposes ;  and  more  precise 
information  is  given  in  this  encyclopedia,  in 
many  cases,  in  the  articles  upon  the  several 
substances  named. 

The  term  specific  gravity  is  not  now  used  as 
commonly  as  it  formerly  was,  the  density  of 
the  substance  being  spoken  of  instead;  it  being 
understood  in  such  cases  that  it  is  the  density 
of  the  substance  relatively  to  water  that  is 
meant,  and  not  its  absolute  density  as  expressed 
in  units  of  mass  per  unit  of  volume.  In  the 
system  of  units  employed  in  the  United  States 
and  in  England,  this  double  use  of  the  word 
density  may  sometimes  lead  to  confusion.  The 
metric  system  is  now,  however,  very  largely 
used  in  scientific  work,  and  here  the  confusion 
cannot  well  occur ;  for  in  the  metric  system  the 
unit  of  mass  (the  gramme)  is  the  mass  of  a 
cubic  centimeter  of  water  at  its  temperature  of 
maximum  density;  and  hence,  in  this  system, 
the  “absolute  density®  of  a  substance,  and  its 
“density  relatively  to  water,®  are  one  and  the 
same  thing. 

In  the  case  .of  gases  the  expression  specific 
gravity  is  now  almost  never  used;  density  hav¬ 
ing  practically  displaced  it.  The  accurate  de¬ 
termination  of  the  density  of  a  gas  is  very 
difficult,  and  calls  for  great  experimental  skill 
and  the  finest  of  apparatus.  In  the  usual 
method  of  performing  such  a  determination  a 
pair  of  glass  globes,  as  nearly  identical  as 
possible,  are  suspended  from  the  respective 
arms  of  a  delicate  balance  and  weights  are 
added  at  one  end  or  the  .other  until  perfect 
equilibrium  is  attained.  One  of  the  globes  is 
then  thoroughly  exhausted  by  means  of  an 
air-pump,  while  the  other  is  filled  with  the 
gas  under  examination.  The  equilibrium  of  the 
balance  will  be  destroyed  by  this  process,  and 
if  we  restore  it  by  adding  weights  to  the  arm 
carrying  the  exhausted  sphere  we  shall  thereby 
ascertain  the  weight  of  the  gas  in  the  other 
sphere.  By  repeating  the  experiment  with 
gases  of  different  kinds  the  weights  of  equal 
volumes  of  these  different  gases  will  be  ascer¬ 
tained;  and  if  the  various  weights  so  obtained 
are  all  divided  by  the  weight  as  obtained  for 
hydrogen  (for  example),  the  quotients  will  be 
the  densities  of  the  various  gases,  with  respect 
to  hydrogen.  The  relative  densities  of  some  of 
the  more  familiar  gases  are  given  in  the  follow¬ 
ing  table,  it  being  understood  that  the  pressure 
in  every  case  is  one  atmosphere,  and  the  tem¬ 
perature  32°  F.  The  relative  densities  of  the 
gases  here  given  do  not  change  much  for  con¬ 
siderable  variations  of  temperature  and  pres¬ 
sure;  but  this  constancy  is  .only  approximate, 
not  absolute;  and  hence,  in  the  interest  of 
accuracy,  it  is  desirable  to  state  (as  follows) 
the  precise  conditions  under  which  the  table 
is  exact. 

According  to  the  experiments  of  Regnault, 
a  cubic  centimeter  of  hydrogen,  at  the  freez¬ 
ing  point  of  water  and  under  a  pressure  of 
760  millimeters  of  mercury  at  Paris,  weighs 
0.00008956  grams;  and  from  this  fundamental 
constant  it  is  easy  to  find  the  weight,  under 
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Densities  of  Gases,  Relatively,  to  Hydrogen. 


Hydrogen .  1 . 000 

Methane  (“  marsh  gas  ”) .  8.118 

Ammonia  gas  (NHa) .  8 . 592 

Carbon  monoxide .  13.78 

Nitrogen .  14.02 

Ethylene  (olefiant  gas) .  14.18 

Air,  dry .  14.44 

Oxygen .  15.882 

Carbon  dioxide .  22.08 

Cyanogen .  26.01 

Sulphur  dioxide .  30.54 

Chlorine .  34.98 


these  same  conditions,  of  a  cubic  centimeter 
of  any  of  the  gases  whose  densities  with  re¬ 
spect  to  hydrogen  are  given  in  the  foregoing 
table. 

Consult  any  standard  work  on  general  phys¬ 
ics. 

Allan  D.  Risteen,  Pii.D. 

SPECIFIC  HEAT.  Maxwell  defines  this 
expression  as  follows :  ((The  specific  heat  of  a 
body  is  the  ratio  of  the  quantity  of  heat  required 
to  raise  (the  temperature  of)  that  body  one  de¬ 
gree,  to  the  quantity  required  to  raise  (the  tem¬ 
perature  of)  an  equal  weight  of  water  one  de- 
gree.®  For  most  engineering  purposes,  and  for 
rough  calculations  of  all  kinds,  this  definition  is 
sufficiently  accurate.  It  assumes,  however,  that 
the  quantity  of  heat  required  to  raise  the  tem¬ 
perature  of  one  pound  of  water  by  one  degree 
is  the  same  in  all  parts  of  the  thermometric 
scale ;  and  while  this  is  approximately  true,,  it 
cannot  be  admitted  when  we  have  to  deal  with 
heat-measurements  of  a  high  order  of  precision. 
We  must  then  define  the  specific  heat  of  a  body 
as  the  number  of  units  of  heat  that  must  be 
added  to  a  unit  mass  of  the  body,  in  order  to 
raise  the  temperature  of  the  body  by  one  de¬ 
gree  ;  a  unit  of  heat  being  simultaneously  de¬ 
fined  as  the  quantity  of  heat  that  is  required  in 
order  to  raise  the  temperature  of  a  unit  mass 
of  water  by  one  degree  at  some  particular  part 
of  the  thermometric  scale.  Various  suggestions 
have  been  made  as  to  the  particular  temperature 
that  the  water  should  have,  in  the  definition  of 
the  unit  of  heat;  and  different  experimenters 
have  used  different  units,  to  the  great  confusion 
of  the  subject  of  heat- measurement  in  general. 
There  is  now  a  marked  tendency  toward  the 
general  adoption  of  a  temperature  of  about 
15°  C.  (59°  F.)  ;  so  that  a  unit  of  heat  would 
be  defined  (in  the  metric  system)  as  the  quan¬ 
tity  of  heat  that  is  required  to  raise  the  tem¬ 
perature  of  one  gram  of  water  from  14.5°  C. 
to  15.5°  C. ;  and  in  the  familiar  English  and 
American  system  the  unit  would  be  similarly 
defined  as  the  quantity  of  heat  required  to  raise 
the  temperature  of  a  pound  of  water  from  58.5° 
F.  to  59.5°  F.  Adopting  this  definition  of  the 
unit  of  heat,  we  may  speak  of  the  specific  heat 
of  water  itself ;  the  specific  heat  of  that  fluid 
at  t°  C.  being  the  quantity  of  heat  required  to 
raise  the  temperature  of  a  certain  mass  of  water 
by  one  degree  at  t°  C..  divided  by  the  quantity 
of  heat  required  to  raise  the  temperature  of  an 
equal  mass  of  it  by  one  degree  at  the  temper¬ 
ature  15°  C.  It  is  easily  seen  that  it  is  of  the 
highest  importance  to  the  physicist  to  know 
precisely  how  the  specific  heat  of  water  (as 
thus  defined)  varies  with  the  temperature  t° ; 
and  it  might  not  unreasonably  be  assumed  that 
this  fundamental  matter  would  early  have  re¬ 
ceived  a  satisfactory  amount  of  attention.  Such 
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was  not  the  fact,  however.  Regnault  indeed 
made  an  elaborate  study  of  the  subject,  and 
published  his  results  in  the  tenth  memoir  of  his 
first  series  (1847).  His  conclusions  were  ac¬ 
cepted  for  many  years,  but  it  is  now  known  that 
they  are  incorrect,  the  data  that  he  gives  being 
even  inconsistent  among  themselves.  The  gen¬ 
eral  acceptance  of  Regnault’s  work  on  the  spe¬ 
cific  heat  of  water  has  vitiated  many  otherwise 
important  researches  on  the  subject  of  heat;  but 
we  are  now  in  possession  of  data  that  appear  to 
be  very  much  superior,  and  the  confusion  that 
has  prevailed  in  the  past  is  likely  to  be  avoided 
in  the  future.  (With  reference  to  Regnault’s 
work  on  water,  see  a  letter  by  J.  Macfarlane 
Gray  in  Engineering  for  9  Jan.  1885,  p.  42; 
also  a  more  extended  discussion  in  the  same 
journal  for  12  July  1889,  p.  57;  also  E.  H.  Grif¬ 
fiths,  Philosophical  Magazine,  November  1895). 

Rowland,  in  connection  with  his  famous 
work  on  the  mechanical  equivalent  of  heat 
(1879),  carefully  investigated  the  specific  heat 
of  water  over  a  range  of  temperature  extending 
from  0°  C.  to  about  40°  C.,  and  he  first  showed 
that  in  this  interval  the  specific  heat  of  water 
decreases  with  rising  temperature,  attaining  a 
minimum  value  somewhere  about  the  tempera¬ 
ture  30°  C.  (Rowland,  ( Physical  Papers, >i  p. 
387).  Other  experimenters  have  since  corrob¬ 
orated  his  results ;  but  it  was  not  until  1902  that 
a  complete  series  of  apparently  satisfactory 
measurements  of  the  specific  heat  of  water  from 
the  freezing-point  (q.v.)  to  the  boiling-point 
(q.v.)  were  published.  These  are  due  to  H.  T. 
Barnes,  of  McGill  University,  Montreal.  Mr. 
Barnes  assumes  16°  C.  as  the  temperature  at 
which  the  specific  heat  is  unity  (that  is,  he  takes, 
as  his  unit  of  heat,  the  quantity  of  heat  required 
to  raise  the  temperature  of  a  gram  of  water 
by  1°  €.,  at  16°  €.).  His  results  (Philosoph¬ 
ical  Transactions,*  A,  Vol.  199,  p.  149)  are  as 
follows : 


Specific  Heat  of  Water  at  Various  Tempera¬ 
tures,  in  Terms  of  a  Thermal  Unit 
at  16°  C.  (Barnes). 


Temperature 

Specific  heat 

Temperature 

Specific  heat 

5°  C. 

1 . 0053 

55°  C. 

0.9985 

10 

1 . 0023 

60 

0.9991 

15 

1 . 0003 

65 

0.9997 

20 

0.9990 

70 

1 .0004 

25 

0.9981 

75 

1.0010 

30 

0.9976 

80 

1.0017 

35 

0.9974 

85 

1 . 0024 

40 

0.9974 

90 

1.0030 

45 

0.9976 

95 

1 . 0037 

50 

0.9980 

The  variation,  as  will  be  seen  by  the  table, 
is  quite  small,  and  for  many  purposes  the  spe¬ 
cific  heat  of  water  may  be  taken  as  unity  at  all 
temperatures.  This  will  be  assumed  to  be  the 
case  in  the  illustrations  and  explanations  which 
follow;  for  the  corrections  which  must  be  made 
in  order  to  take  the  actual  variation  into  account 
are  tedious,  and  their  accurate  comprehension 
and  application  imply  a  certain  knowledge  of 
practical  physics  which  the  reader  cannot  be 
assumed  to  possess. 

The  specific  heat  of  a  body  which  is  not 
affected  by  contact  with  water  may  be  deter- 
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mined  by  heating  the  body  to  a  known  temper¬ 
ature,  and  then  immersing  it  quickly  in  a  defi¬ 
nite  mass  of  water  whose  initial  temperature  is 
also  known.  If  we  denote  the  mass  of  the  water 
by  W  and  that  of  the  body  under  investigation 
by  M,  and  if  7\  is  the  initial  temperature  of  the 
water,  and  T2  that  of  the  body,  and  if  5  is  the 
specific  heat  of  the  body  and  T  is  the  final  tem¬ 
perature  that  the  body  and  the  water  have  in 
common,  we  may  calculate  the  specific  heat,  S, 
as  follows :  The  temperature  of  the  water  has 
been  raised  from  Ti  to  T,  and  the  mass  of  the 
water  is  W  pounds,  or  grams,  as  the  case  may 
be.  Then  it  follows  that  the  number  of  units  of 
heat  that  have  been  absorbed  by  the  water  is 
W (T  —  Ti).  Similarly,  the  body  has  cooled 
from  Tz  to  T,  and  its  mass  is  M.  Hence  if  the 
body  had  a  specific  heat  precisely  equal  to  that 
of  water,  we  should  know  that  it  had  given  up 
M(Tz —  T)  units  of  heat.  Its  actual  specific 
heat,  however,  is  S  ;  and  hence  it  follows,  by  the 
definition  of  specific  heat,  that  the  actual  quan¬ 
tity  of  heat  given  out  by  the  body  is  SM 
(Tz — T)  units.  As  we  shall  suppose  that  the 
radiation  and  conduction  of  heat  between  the 
apparatus  and  outside  objects  is  negligible,  it 
follows  that  the  quantity  of  heat  given  out  by 
the  body  is  equal  to  the  quantity  absorbed  by  the 
water;  that  is,  we  must  have  the  equation 
W (T  —  Ti)  ~SM(Tz—‘T) 

And  from  this  we  easily  find 

W  (T  —  Ti) 

S  = - • 

M(Tz  —  T) 

In  the  actual  conduct  of  an  experiment  of  this 
kind  there  are  many  difficulties  to  overcome, 
and  many  corrections  to  be  estimated  and  ap¬ 
plied.  There  is  always  more  or  less  communi¬ 
cation  of  heat  between  the  apparatus  and  out¬ 
side  objects,  and  the  heat  that  is  given  out  by 
the  cooling  body  warms  not  only  the  water,  but 
also  the  containing  vessel,  the  thermometers  and 
the  stirring  apparatus. 

In  determining  the  specific  heat  of  a  body 
advantage  is  often  taken  of  the  known  fact  that 
the  quantity  of  heat  required  to  melt  one  pound 
of  ice  at  32°  F.  is  approximately  the  same  as  the 
quantity  of  heat  required  to  raise  the  tempera¬ 
ture  of  one  pound  of  water  by  140°  F.  In  the 
application  of  this  fact  to  the  determination  of 
specific  heats  the  body  under  investigation  is 
surrounded  by  ice,  and  the  number  of  units  of 
heat  that  are  given  off  is  determined  by  observ¬ 
ing  the  quantity  of  ice  that  is  melted,  and 
multiplying  that  quantity  (as  expressed  in 
pounds)  by  140.  Bunsen  devised  a  very  delicate 
apparatus  for  the  execution  of  this  sort  of 
measurement.  In  his  instrument  the  body  to  be 
studied  is  placed  in  a  cup-shaped  depression  in 
a  glass  vessel  that  is  filled  with  ice  and  water, 
and  which  is  entirely  sealed,  save  for  a  grad¬ 
uated  capillary  tube,  one  end  of  which  enters  the 
mixture  of  ice  and  water,  while  the  other  end 
projects  into  the  air.  The  quantity  of  ice  that 
is  melted  by  the  heat  given  off  from  the  body 
is  not  directly  observed,  but  is  inferred  from  the 
change  in  volume  of  the  ice-and-water  mixture, 
as  indicated  by  the  motion  of  an  index  drop  of 
mercury  in  the  capillary  tube;  it  being  known 
that  ice  upon  melting  contracts  by  about  one- 
twelfth  of  its  own  volume. 

The  specific  heat  of  a  gas  is  defined  in  pre¬ 
cisely  the  same  way  as  the  specific  heat  of  any 


other  body;  but  in  the  case  of  gases  it  is  neces¬ 
sary  to  specify  the  way  in  which  the  change  of 
temperature  of  the  gas  takes  place.  Thus  we 
may  heat  a  gas  while  we  maintain  its  pressure 
constant  (permitting  the  volume  to  increase  as 
much  as  it  will),  or  we  may  heat  it  while  its 
volume  is  kept  constant  (the  pressure  mean¬ 
while  increasing).  The  specific  heats  obtained 
under  these  two  different  conditions  are  quite 
different  in  numerical  value,  and  they  are  dis¬ 
tinguished  respectively,  as  the  ^specific  heat  at 
constant  pressure®  and  the  ^specific  heat  at  con¬ 
stant  volume.®  The  specific  heat  of  a  gas 
at  constant  pressure  may  be  determined  with 
considerable  accuracy  by  causing  a  stream  of  the 
gas  to  flow  through  a  calorimeter,  so  that  it  ex¬ 
periences  a  definite  fall  in  temperature  in  its 
transit.  The  quantity  of  heat  given  up  by  the 
gas  can  be  made  to  be  very  considerable  (and 
hence  easily  measurable)  by  continuing  the  flow 
for  a  sufficient  time;  and  to  determine  the  spe¬ 
cific  heat  at  constant  pressure,  we  then  have 
merely  to  divide  the  total  quantity  of  heat  given 
out  by  the  gas  by  the  total  mass  of  the  gas  that 
has  been  passed  through  the  calorimeter,  and 
again  by  the  fall  in  temperature  that  the  gas 
has  experienced.  The  specific  heat  at  constant 
volume  is  more  difficult  to  obtain,  and  it  has 
usually  been  determined  by  an  indirect  method, 
rather  than  by  direct  measurement.  It  can  be 
determined  directly,  however,  and  apparently 
with  considerable  precision,  by  means  of  the 
Joly  steam  calorimeter. 

Following  are  the  specific  heats  of  a  number 
of  substances;  though  it  must  be  remembered 
that  many  of  them  are  more  or  less  uncertain, 
not  only  because  they  vary  (in  the  case  of 
solids)  from  one  specimen  to  another,  and  from 
one  temperature  to  another  in  all  substances, 
but  also  because  in  their  determination  the  ther¬ 
mometric  and  calorimetric  work  has  unfor¬ 
tunately  not  always  been  beyond  reproach. 


Table  of  Specific  Heats. 

Aluminum . 

Antimony . 

Boron . 

Bromine  (liquid) . 

Carbon  (diamond) . 

Carbon  (charcoal) . 

Copper . 

Gold . 

Iron . 

Lead . . 

Magnesium . 

Mercury . 

Nickel . 

Phosphorus . 

Platinum . 

Silver . 

Sulphur  (freshly  melted) . 

Tin  (cast) . 

Zinc . 

Ice  (at  0°  F.) . 

Alcohol. . . 

Chloroform . 

Ether . . . 

Carbon  disulphide . 

Air . 

Oxygen . 

Nitrogen . 

Hydrogen . 

Carbon  dioxide . . 

Ammonia  gas  (NH3) . 

Methane . 


0.2122 
0.0486 
0.252 
0.1071 
0. 113 
0. 194 
0.0933 
0.0316 
0.112 
0.0315 
0.245 
0.0335 
0.109 
0.170 
0.0323 
0.0559 
0.184 
0.0559 
0.0935 
0.504 
0.65 
0.235 
0.54 
0.24 
0.2375 
0.2175 
0.2438 
3 . 4090 
0.2163 
0.508 
0.593 


In  the  foregoing  table  the  results  given  for 
gases  are  the  specific  heats  at  constant  pressure. 

Consult  Ganot,  ( Elementary  Treatise  on 
Physics, >  and  Preston,  ‘Theory  of  Heat.* 

Allan  D.  Risteen,  Ph.D,' 
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SPECIFIC  PERFORMANCE,  in  equity, 
a  proceeding  to  compel  the  performance  of  a 
specific  agreement,  as  the  sale  of  land,  when 
damages  would  not  be  an  adequate  remedy.  It 
is  within  the  discretion  of  the  courts  to  grant  or 
deny  this  form  of  relief,  and  in  their  decisions 
they  are  guided  largely  by  precedent.  It  is 
more  commonly  decreed  in  cases  of  contracts 
to  convey  or  lease  land.  Usually  it  is  refused 
in  cases  of  contracts  to  convey  a  chattel  unless 
it  is  unique  and  cannot  be  secured  elsewhere. 
It  will  not  usually  be  decreed  when  there  is  an 
adequate  remedy  at  law,  when  it  is  not  reason¬ 
ably  possible,  when  the  complainant  has  done 
something  inequitable,  or  when  the  court  cannot 
enforce  or  superintend  the  execution  of  its 
decision.  Usually  specific  performance  will  not 
be  granted  in  cases  of  personal  services,  as 
those  of  actors,  painters,  singers,  etc.,  even  if 
the  damages  recoverable  at  law  are  exceedingly 
inadequate. 

SPECIFICATION,  a  detailed  mention  of 
particulars:  (1)  In  patent  law,  the  applicant’s 
statement  describing  the  method  of  construc¬ 
tion  and  use  of  the  device  presented  for  patent. 
The  description  must  be  sufficiently  clear  to 
enable  any  person  with  requisite  skill  to  make 
the  article  in  question;  and  in  United  States 
law  the  process  as  described  in  the  specification 
becomes  a  part  of  the  patent,  any  necessary  de¬ 
tail  omitted  being  cause  for  invalidation  of  the 
patentee’s  rights.  (2)  In  architects',  builders' 
or  mechanics'  contracts,  the  description  attached 
to  the  plans  detailing  the  materials  to  be  used, 
method  of  construction  to  be  followed,  the  time 
permitted  for  the  completion  of  the  work  and 
all  other  items  of  information  which  cannot  be 
set  forth  in  the  drawings. 

SPECTACLED  BEAR,  the  bear  of  the 
South  American  Andes.  See  Bear. 

SPECTACLES,  magnifying  glasses  made 
as  a  pair  to  be  fitted  over  the  eyes  to  aid  the 
vision,  supposed  to  have  been  invented  by  Roger 
Bacon  in  the  13th  century,  and  used  to  magnify 
an  object  or  correct  some  defect  in  the  organs 
of  vision.  Spectacles  consist  generally  of  two 
oval  or  circular  lenses  mounted  in  a  light  metal 
frame  which  is  made  up  of  the  (<bows,® 
<(bridge,®  and  <(sides.®  The  lenses  may  be  bi¬ 
concave,  bi-convex,  concavo-convex,  etc., 
though  lenses  forming  segments  of  a  cylinder 
are  used  in  some  cases  of  astigmatism.  In 
long-sighted  persons  the  defect  of  the  eye  is 
counteracted  by  convex  lenses,  in  short-sighted 
persons  by  concave  lenses.  When  made  with¬ 
out  bows  to  hold  on  the  ears  or  hair,  and  with 
a  spring  in  the  bridge,  they  are  specifically 
termed  eye-glasses,  or  pince-nez. 

Divided  or  pantascopic  spectacles  have  each 
lens  composed  of  two  semi-circles  of  different 
foci  neatly  united  one  above  the  other;  one 
half  for  looking  at  distant  objects,  and  the 
other  for  examining  things  near  the  eye.  An¬ 
other  kind,  called  periscopic  spectacles,  has  been 
contrived  in  order  to  allow  considerable  lati¬ 
tude  of  motion  to  the  eyes  without  fatigue.  In 
such  case  the  concave  side  of  a  diverging  me¬ 
niscus  lens  is  placed  toward  the  eye.  A  mod¬ 
ern  form  is  made  of  plain  glass  with  large 
rims,  as  of  imitation  tortoise  shell,  for  protec¬ 
tion  of  the  eyes  against  sand,  etc.,  as  encoun¬ 
tered  in  driving  an  automobile.  Colored  lenses 
of  flat  glass  are  employed  in  spectacles  to  re¬ 


lieve  the  eyes  of  a  glare  of  light.  Wings  or 
((blinders®  are  sometimes  added  to  keep  out 
the  dust.  Where  two  lenses  are  supplied  for 
each  eye  they  are  termed  compound  spectacles 
or  compound  lens  spectacles.  Ordinary  stand¬ 
ard  spectacle  lenses  are  numbered  according  to 
the  inches  of  focal  distance,  a  No.  12  involv¬ 
ing  holding  a  paper  at  a  distance  of  12  inches 
from  the  eye  to  get  the  correct  focus  and  read 
easily.  Astigmatism  (q.v.)  is  so  common  that 
spectacles  are  frequently  made  to  a  prescrip¬ 
tion,  each  glass  being  ground  to  a  curve  to  cor¬ 
rect  the  inaccuracy  of  the  eye.  Consult 
Crookes,  Preparation  of  Eye-Preserving  Glass 
for  Spectacles)  (1914).  See  Lens;  Eye; 
Vision. 

SPECTATOR,  The.  Tuesday,  12  April 
1709,  deserves  to  be  remembered  as  an  impor¬ 
tant  date  in  the  history  of  English  literature. 
For  on  that  day  Richard  Steele  issued  the  first 
number  of  The  Tatler.  This  modest  half  sheet, 
issued  thrice  a  week,  was  in  reality  the  begin¬ 
ning  of  English  periodical  literature.  Defoe 
had  founded  his  Review  two  years  before;  but 
that  was  a  little  sheaf  of  political  news  and 
opinions  with  no  charm  of  literary  quality.  It 
was  the  merit  of  Steele  to  perceive  the  oppor¬ 
tunity  for  a  new  form  ot  journal  which  should 
picture,  in  entertaining  fashion  and  in  a  temper 
of  kindly  satire,  the  manners  and  conduct  of 
contemporary  society.  He  put  at  the  head  of 
his  first  number  a  couplet  from  Juvenal : 

“Whatever  men  do,  or  say,  or  think,  or  dream 

Our  motley  paper  seizes  for  its  theme.” 

Addison,  it  seems,  had  not  been  informed  of 
Steele’s  project,  and  did  not  recognize  the 
hand  of  his  friend  until  the  sixth  number.  He 
is  supposed  to  have  written  the  eighteenth 
paper,  but  did  not  join  Steele  as  a  regular  con¬ 
tributor  until  near  the  close  of  the  year  1709. 
In  the  next  two  years  his  aid  became  indispen¬ 
sable.  As  Steele  himself  said,  <(I  fared  like  a 
distressed  prince  who  called  in  a  powerful 
neighbor  to  his  aid,  and  when  I  had  called  him 
in  I  could  not  subsist  without  him.®  On  2 
Jan.  1711,  The  Tatler  was  brought  suddenly  to 
an  end,  but  after  an  interval  of  two  months  was 
followed  by  that  more  famous  paper,  The  Spec¬ 
tator.  The  Spectator  is  usually  spoken  of  as 
Addison’s;  but  in  fact  it  was  under  the  joint 
conduct  of  Addison  and  Steele,  and  the  con¬ 
tributions  of  the  two  men  were  about  equal  in 
number. 

Yet  it  is  not  without  good  reason  that 
we  speak  of  Addison’s  Spectator.  Addison’s 
humor,  if  less  buoyant  and  convivial  than 
Steele’s,  was  more  subtle,  delicate  and  widely 
observant.  Steele  was  the  typical  man  about 
town,  who  threw  himself  heartily  into  the  life 
of  the  hour;  Addison  was  rather,  as  he  styled 
himself,  a  spectator  who  sat  in  his  arm-chair 
at  Buttons  and  watched  the  varied  play  of  life 
about  him  with  quiet,  superior  satisfaction. 
Mr.  Spectator  is  always  courteous,  refined,  ur¬ 
bane.  You  feel  in  his  page  the  charm  of  man¬ 
ners  and  the  grace  of  good  society;  and  if  in 
many  of  his  papers  there  is  a  flavor  of  pretty 
malice,  it  is  directed  against  the  follies  and 
foibles,  the  petty  meannesses  that  often  hide 
under  outward  good  breeding.  His  best  papers 
are  doubtless  those  devoted  to  this  kindly  social 
satire. 

Yet  it  is  possible  that  Addison  himself  estL 
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mated  more  highly  the  critical  and  the  ethical 
essays  which  usually  appeared,  the  one  kind  on 
Fridays  and  the  other  on  Saturdays.  Some  of 
the  critical  papers,  especially  the  famous  series 
on  Milton’s  Paradise  Lost,  have  been  greatly 
admired  and  frequently  reprinted.  But  the 
reader  of  to-day  will  probably  not  find  them  of 
absorbing  interest.  Their  criticism  is  purely 
formal  and  academic;  Addison  is  trying  to 
prove  by  Aristotle’s  rules,  that  Milton  was  a 
great  poet.  Of  all  such  criticism  it  may  be 
said  that,  if  the  reader  knows  his  Milton,  it  is 
needless ;  if  he  does  not,  it  is  useless.  The  eth¬ 
ical  and  religious  papers  though  perhaps  less 
often  mentioned,  are  some  of  them  rather  more 
entertaining.  Addison  was  the  son  of  a  dean 
and  always  something  of  a  preacher  himself. 
<(He’s  a  parson  in  a  tie-wig,®  said  Mandeville. 
And  when  the  parson  in  a  tie-wig  preaches  to 
us  from  The  Spectator's  chair  of  a  Saturday, 
the  sermon  may  sometimes  be  a  little  prosy, 
but  it  is  always  wholesome  and  genuine.  I-t  is 
a  calm  and  winning  religion  Mr.  Addison  has 
to  recommend,  and  he  exemplified  it  himself. 
It  is  quite  possibly  true,  as  some  one  has  said, 
that  The  Tatler  and  The  Spectator  did  more 
for  English  society  than  all  the  sermons 
preached  in  the  Queen  Anne  time;  for  they 
brought  religion  and  morality  into  fashion. 

But  most  of  the  humor  and  the  wisdom  of 
The  Spectator  might  have  perished  had  it  not 
been  for  the  perfection  of  the  style  in  which 
they  were  conveyed.  Steele  wrote  as  he 
talked,  in  rapid,  careless  fashion ;  he  would 
not  stay  for  careful  elaboration  or  tedious  cor¬ 
rection.  Addison,  on  the  contrary,  was  careful, 
even  finical  in  all  matters  of  expression;  but 
his  effort  issued  in  a  style  simple,  suave,  ur¬ 
bane.  He  succeeded  in  combining  idiomatic 
ease  with  perfect  finish  as  no  other  writer  of 
his  time  could  do,  and  very  few  have  done 
since.  Everybody  remembers  the  admiring  dic¬ 
tum  of  Johnson:  <(Whoever  would  attain  in 
English  style,  familiar  but  not  coarse,  elegant 
but  not  ostentatious,  must  give  his  days  and 
nights  to  the  study  of  Addison.®  The  critic 
to-day  may  find  his  thought  lacking  in  depth, 
and  his  manner  lacking  in  energy;  but  few 
writers  have  known  better  how  to  marry  their 
thought  and  feeling  with  perfect  phrase. 

The  immediate  success  of  The  Tatler  and 
The  Spectator  is  significant  of  an  important 
change  in  English  society.  For  some  50 
years  there  had  been  growing  up  in  England  a 
great  middle  class,  shrewd,  intelligent  and  rap¬ 
idly  gaining  wealth.  They  owned  a  great  part 
of  the  national  debt  that  England  had  been  rap¬ 
idly  piling  up ;  they  were  actively  interested  in 
politics;  they  formed  the  majority  of  the  Whig 
party  that  was  to  rule  for  nearly  a  hundred 
years.  It  was  this  class  that  furnished  for  the 
first  time  in  England  a  large  reading  public. 
By  the  Queen  Anne  time  they  were  crowded 
into  London,  where  they  were  readily  accessible 
to  the  pamphleteer  and  journalist.  Eighty 
thousand  copies  of  Defoe’s  (True  Born  Eng¬ 
lishman  )  were  sold  on  the  streets  of  London, 
and  Swift’s  ( Conduct  of  the  Allies*  ran 
through  four  editions  in  one  week.  It  was 
Steele  and  Addison  who  first  hit  upon  the  new 
literary  form  adapted  to  the  wants  of  such  a 
class  of  readers.  They  were  the  creators  of 
English  popular  literature.  It  was  Addison, 


especially,  who  saw  that  such  writing,  however 
familiar  or  even  trivial  its  themes,  is  susceptible 
of  that  exquisite  finish  that  ensures  its  per¬ 
manence.  The  Spectator  had  scores  of  imita¬ 
tors  in  the  course  of  the  century,  the  most  fa¬ 
mous  of  them  being  The  Rambler  and  The  Idler 
of  Samuel  Johnson;  but  none  of  them  equaled 
their  model  in  variety  of  theme  or  charm  of 
treatment.  Consult  Johnson,  Samuel,  (Lives  of 
the  Poets* ;  Courthope,  (English  Men  of  Let¬ 
ters^  Stephen,  Leslie,  dictionary  National 
Biography* ;  Thackery,  ( English  Humorists* ; 
Cambridge  History  of  English  Literature* 
(Vol.  IX,  ch.  2). 

Caleb  T.  Winchester, 

Late  Professor  of  English  Literature,  Wesleyan 
University. 

SPECTROMETER,  an  instrument  having 
a  prism  in  the  centre  and  telescopes  for  measur¬ 
ing  the  angular  deviation  caused  by  passing  of 
light  through  the  prism.  This  determines  the 
degree  of  refraction  of  the  glass  or  other  sub¬ 
stance  of  which  the  prism  is  made.  A  diffraction 
grating  of  polished  metal  or  glass  closely 
ruled  in  parallel  lines  may  be  substituted  for 
the  prism  in  some  forms  of  spectroscope.  In 
the  most  familiar  type,  a  three-sided  prism  is 
mounted  on  a  central  table  and  a  short  tube 
or  telescope  reflects  the  light  from  an  outer 
mirror  to  a  collimating  lens  to  make  a  beam  in 
which  the  light  rays  all  are  parallel  and  directed 
on  the  prism.  Another  tube  or  telescope  is 
positioned  to  observe  another  face  of  the  prism, 
and  this  observing  telescope  has  cross  wires 
for  noting  lines  accurately.  There  being  a 
graduated  circle  in  the  central  table,  it  be¬ 
comes  a  matter  of  measurement  to  observe  the 
difference,  if  any,  at  which  the  parallel  rays 
enter  and  leave  the  prism.  The  angle  of  the 
faces  of  the  prism  has  to  be  considered  in  mak¬ 
ing  the  calculation.  With  a  diffraction-grating 
the  data  can  be  obtained  to  calculate  the  wave¬ 
length  of  the  light-ray  that  passes. 

SPECTROSCOPE,  the  instrument  em¬ 
ployed  in  spectrum  analysis.  See  Spectro¬ 
scopy. 

SPECTROSCOPY.  If  one  observes  a 
Bunsen  flame  through  an  ordinary  glass  prism 
held  close  to  the  eye  he  will  see  a  succession  of 
colored  images  of  the  flame.  This  series  of 
colored  images  is  called  the  spectrum  of  the 
flame.  An  instrument,  such  as  the  prism,  which 
will  separate  the  various  radiations  emitted  by 
any  source  of  light,  is  called  a  spectroscope. 
Spectroscopy  is,  therefore,  defined  as  that 
science  which  has  for  its  object  the  determina¬ 
tion  and  description  of  the  various  radiations 
which  different  bodies  emit,  reflect  and  absorb. 
The  subject  is  here  treated  under  seven  head¬ 
ings  as  follows:  (1)  Preliminary,  concerning 
the  Nature  of  Light;  (2)  Sources  of  Radiation; 
(3)  Separation  of  Radiations;  (4)  Methods  of 
Recording  Radiations;  (5)  Comparison  and  In¬ 
terpretation  of  Radiations;  (6)  Summary  of 
Principles;  (7)  Bibliography. 

1.  Nature  of  Light. —  Present  views  con¬ 
cerning  that  form  of  energy  which  we  call  light 
are  based  almost  wholly  upon  experimental  evi¬ 
dence  furnished  by  Huygens,  Newton,  Young 
and  Fresnel.  Since  light  is  the  subject  matter 
of  spectroscopy,  it  is  essential,  at  the  outset,  that 
we  should  understand  the  modern  theory  of 
light  as  perfected  by  these  'four  men.  Huygens, 
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Fig.  1  The  Rumford  spectroheliograph  attached  to  the  40-inch  telescope 

Fig.  2  The  Bruce  spectrograph  attached  to  the  40-inch  telescope  of  the  Yerkes  Observatory,  showing  accessories, 
induction  coil  for  producing  comparison  spectrum,  metallic  cases  for  controlling  temperature  and  the  three  large  prisms 
Fig.  3  Spectrum  of  Alpha  Persei  with  comparison  spectrum  of  titanium  (bright  lines  above  and  below) 

Fig.  4  Spectrum  of  Beta  Orionis  (Rigel)  with  comparison  spectrum  of  titanium,  in  an  early  stage  of  development, 
showing  lines  of  few  elements,  hydrogen,  helium  and  magnesium 

Fig.  5  A  group  of  solar  prominences  about  30,000  miles  high,  eruptions  of  calcium  vapor  containing  other  elements, 
photographed  through  the  calcium  line  H 
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by  assuming  that  light  consists  of  a  wave-mo¬ 
tion  in  the  ether,  showed  that  on  simple  dynami¬ 
cal  principles,  reflection,  refraction  and  the 
finite  velocity  of  light  might  be  easily  explained. 
He  first  interpreted  for  us  the  physical  constant 
known  as  the  ((refractive  index, })  suggesting  that 
for  any  medium  it  is  merely  the  ratio  of  the 
speed  of  light  in  air  to  the  speed  of  light  in  that 
medium.  To  Newton  we  owe  two  capital  dis¬ 
coveries  concerning  the  nature  of  light.  In 
1669  he  demonstrated  experimentally  that  white 
light  containsall  the  colors  of  the  rainbow,  that 
the  simple  prismatic  colors  obtained  by  analyz¬ 
ing  white  light  cannot  be  farther  separated  into 
other  colors  by  passing  them  through  prisms, 
and  that  color,  in  general,  is  merely  white  light 
from  which  has  been  removed  some  of  its 
colored  constituents.  Besides  this,  Newton 
established  the  fact  that  these  luminous  dis¬ 
turbances  (which  he  thought  of  as  moods  of 
easy  and  of  difficult  transmission,  but  which  we 
now  call  light-waves),  are  not  irregular  pulses, 
as  Huygens  imagined,  but  are  periodic  in  char¬ 
acter.  This  inference  is  drawn  from  the  phe¬ 
nomenon  known  as  “Newton’s  Rings?  We 
come  next  to  the  work  of  Thomas  Young  ( 1773— 
1829)  who  first  demonstrated  the  fact  that, 
under  proper  _  conditions,  two  rays  of  light, 
that  is  two  trains  of  light-waves,  may  interfere 
in  such  a  manner  as  to  produce  darkness. 
Young’s  explanation  of  diffraction,  however, 
proved  to  be  utterly  insufficient,  and  for  the 
phenomenon  of  polarization  he  could  offer  no 
explanation  whatever,  for  the  reason  that  he 
conceived  light-waves  to  be  longitudinal  and 
not  transverse  vibrations.  To  summarize 
Young’s  work  most  'briefly  would  be  to  say  that 
he  introduced  into  optics  the  principle  of  in¬ 
terference —  or  of  “non-interference?  as  sug¬ 
gested  by  Michelson,  since  the  principle  con¬ 
sists  merely  in  the  fact  that  of  two  light  rays 


Fig.  1. —  An  “end  on”  tube.  Shows  one  form  of  tube 
recently  employed  by  Michelson,  in  which  the  dis¬ 
charge  is  viewed  from  the  end,  rather  than  tne  side  of 
the  tube,  and  which  is  known,  therefore,  as  an  “  end 
on  ”  tube. 

meeting  at  a  point  each  produces  its  own  effect 
independently  of  the  other.  Fresnel  (1788- 
1827),  in  a  certain  sense,  perfected  the  wave- 
theory  of  light  by  combining  the  principle  of 
Huygens  with  the  principle  of  interference  and 
by  introducing  the  idea  that  light-waves,  unlike 
sound-waves,  are  transverse  disturbances.  Evi¬ 
dence  for  this  view  lay  in  the  fact  that  light 
can  be  polarized.  We  may  now  summarize  the 
labors  of  these  four  men  by  saying  that  experi¬ 
ment  seems  to  indicate  that  light  consists  in  a 
transverse  wave-motion  in  a  medium  which  per¬ 
vades  all  known  space  and  which  we  call  the 
ether.  In  space  devoid  of  ordinary  matter  light 


of  any  color  travels  with  a  speed  of  approx¬ 
imately  186,330  miles  per  second,  while  in  all 
ordinary  matter  fight  travels  with  less  speed, 
the  amount  of  diminution  becoming  greater  and 
greater  as  we  pass  from  the  red  to  the  violet. 

Bearing  in  mind  this  conception  of  a  train 
of  light-waves,  we  proceed  to  consider  the  gen¬ 
eral  method  of  spectroscopy.  The  examination 
of  a  body  by  means  of  the  spectroscope  includes, 
in  general,  four  steps.  These  are : 

A.  The  Production  of  the  Radiations. 

B.  The  Separation  of  the  Radiations. 

C.  The  Recording  of  the  Radiations. 

D.  The  Comparison  and  Interpretation  of  the  Radiations. 

We  shall  in  the  following  four  sections  con¬ 
sider  these  four  steps. 

2.  Sources  of  Radiation. —  In  practice  the 
spectroscopist  is  limited  to  two  artificial  sources, 
namely,  flames  and  electric  currents.  Besides 
these  are  many  natural  sources  such  as  light¬ 
ning,  the  aurora  borealis,  meteors,  stars,  glow¬ 
worms,  etc. ;  but  the  nature  and  occurrence  of 
these  natural  phenomena  are  so  far  beyond  our 
control  that  they  do  not  here  call  for  discus¬ 
sion.  Adopting  the  following  classification,  we 
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Artificial.  . 
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Stars,  including  the  sun, 

Comets, 

Aurorae, 
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Brush  discharge, 
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now  proceed  to  a  description  of  some  par¬ 
ticular  artificial  sources. 

Candle  and  Alcohol  Flames. —  These  have 
mainly  a  historical  interest,  as  being  the  first 
sources  in  which  fine  spectra  were  obseryed. 
The  temperature  of  the  alcohol  flame  is  only 
roughly  known,  but  is  probably  not  far  from 
1,300°  C.  Substances  are  easily  introduced  into 
the  flame  and  the  flame  itself  is  fairly  colorless. 
These  two  qualities  combined  to  make  it  very 
useful  in  the  early  history  of  the  science. 

Bunsen  Flame. —  The  flame  which  Bunsen 
devised  in  1856  has  three  marked  advantages 
as  a  spectroscopic  source,  namely,  it  is  simple 
in  construction  and  operation;  its  outer  mantle 
is  almost  totally  devoid  of  any  characteristic 
spectrum  of  its  own ;  and  it  possesses  a  high 
temperature.  Many  measurements  of  the  tem¬ 
perature  of  tfyis  flame  have  been  made,  but 
there  is  good  reason  for  believing  that  nearly 
all  of  these  are  under-estimates.  The  most  re¬ 
liable  measurement  is  probably  that  of  Weg- 
gener,  at  Berlin,  who  obtained  1,788°  C.  for  the 
outer  mantle.  The  temperature  of  the  violet 
mantle  is  probably  about  100°  or  200°  less ; 
while  the  temperature  of  the  inner  dark  cone 
ranges  from  250°  to  500°  C.  The  substance 
whose  spectrum  is  desired  may  be  introduced 
into  the  flame  in  a  great  variety  of  ways.  Bun¬ 
sen  used  a  bead  of  the  material  on  a  platinum 
wire ;  sometimes  a  piece  of  asbestos  is  con¬ 
venient;  Gouy  uses  the  spray  from  an  atomizer; 
Eder.  and  Valenta  have  employed  a  platinum 
wire-gauze  wheel  to  transport  the  solution 
from  a  dish  to  the  flame. 

Oxyhydrogen  Flame.—  This  flame  is  also 
nearly  colorless,  has  an  exceedingly  high  tern- 
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perature  and  gives  spectra  approximating  those 
obtained  in  the  electric  arc.  It  has  been  used 
with  great  skill  by  W.  N.  Hartley. 

Electric  Arc. —  This  source  has  been  in  com¬ 
mon  use  since  the  invention  of  the  Gramme 
dynamo,  1876.  The  arc  is  generally  used  in 
one  of  two  ways,  either  by  drilling  holes  in  the 
carbon  rods  and  filling  these  holes  with  the  ma¬ 
terial  whose  spectrum  is  desired,  or  by  making 
the  electrodes  directly  and  entirely  out  of  the 
substance  which  is  being  studied.  This  latter 
method  is,  of  course,  practicable  only  in  the 
case  of  materials  which  conduct,  electricity. 
The  temperature  of  the  carbon  arc  is  not  accu¬ 
rately  known,  but  probably  lies  between  3,500° 
and  3,900°  C.  As  a  spectroscopic  source  it  is 
admirable  in  nearly  every  respect  except  that 
in  those  regions  of  the  spectrum  which  are  most 
easily  studied  carbon  has  a  strong  spectrum  of 
its  own  which  is  always  superposed  upon  that 
of  the  substance  under  investigation.  In  the 
case  of  metals,  the  easiest  method  of  avoiding 
this  difficulty  is  to  use  a  rapidly  rotating  metal 
disc  for  one  electrode  and  a  metal  rod  for  the 
other.  The  incandescent  metal  vapor  thus  ob¬ 
tained  yields  the  purest  spectra  known. 

Electric  Spark. —  Of  all  sources  of  radiation 
that  which  is  most  generally  convenient  and 
most  widely  used  is  perhaps  the  electric  spark, 
obtained  by  use  of  an  ordinary  induction  coil. 
Spark  discharges  may  also  be  obtained  from  an 
electrostatic  machine,  such  as  the  Wimshurst, 
from  a  Tesla  coil,  or  even  from  a  high  voltage 
storage  battery.  In  general  the  electric  spark 
produces  two  spectra,  namely,  the  spectrum  of 
the  electrodes  and  the  spectrum  of  the  air  or 
other  gas  between  the  two  electrodes.  But,  as 
was  discovered  by  Plucker  in  1858,  the  spec¬ 
trum  of  the  electrodes  may  be  avoided  by  en¬ 
closing  them  in  a  partial  vacuum.  Under  these 
conditions  one  gets  only  the  spectrum  of  the 
surrounding  gas;  so  that  now  the  almost  uni¬ 
versal  method  of  studying  the  spectra  of  gases 
is  to  seal  platinum  electrodes  into  a  glass  tube 
and  then  fill  the  tube  under  low  pressure  with 
the  gas  to  be  studied. 

The  converse  problem  of  getting  the 
spectrum,  of  the  electrodes,  without  that  of  the 
surrounding  gas,  has  been  solved  by  Demarcay, 
Schuster  and  Hemsalech,  who  have  proved  that 
practically  all  the  <(air  lines®  of  a  spectrum  may 
be  eliminated  by  placing  in  the  discharge  circuit 
a  proper  amount  of  inductance.  In  this  manner 
the  discharge  is  prolonged  and  is  made  to  re¬ 
semble  that  of  the  arc. 

The  electrodes  are  connected  in  series  with 
an  inductance  I,  and  in  parallel  with  a  capacity 


battery,  B,  or  some  source  of  alternating  current. 


C.  Concerning  the  temperature  of  the  spark 
very  little  is  known.  It  has  been  generally 
assumed  to  be  very  much  higher  than  that  of  the 
electric  arc :  but  there  is  no  direct  evidence  for 
this  view  and  there  is  much  indirect  evidence 
against  it. 

3.  Separation  of  Radiations.— Let  us  sup¬ 
pose  that  we  now  have  before  us  one  of  the 
above-mentioned  sources  whose  spectrum  it  is 


Fig.  3. —  Prism  used  for  examining  a  point-  or  line-source. 

[This  figure  is  taken  from  Crew’s  ‘  Elements  of  Physics,’ 

published  by  Macmillan  Co.,  New  York].  ^ 

desired  to  examine.  The  next  step  will  be  to 
separate  the  rays  of  various  wave-lengths  so 
that  we  may  examine  them  independently.  The 
reader  may  here  assume  that  each  different 
substance  introduced  into  the  flame  or  arc  gives 
a  different  spectrum,  peculiar  to  itself ;  for  this 
is  the  experimental  basis  of  spectrum  analysis. 
This  analysis  is  usually  accomplished  either  by 
passing  the  light  through  a  prism  or  by  allow¬ 
ing  it  to  fall  upon  a  diffraction  grating. 

The  Prism  Spectroscope. —  If  the  source  of 
light  be  small  and  if  it  is  necessary  to  make  only 
a  hasty  visual  examination,  the  most  convenient 
plan  is  simply,  to  view  the  source  through  a 
prism,  placed  immediately  in  front  of  the  eye, 
as  indicated  in  Fig.  3. 

This  is  an  especially  useful  method  in  ob¬ 
serving  the  discharge  in  the  capillary  portion 
of  a  vacuum  tube.  The  chief  difficulty  in  the 
naked  prism  is  that  the  source,  however  small, 
is  generally  still  so  large  that  the  successive 
colored  images  formed  by  the  prism  will  over¬ 
lap  each  other,  leaving  the  separation  incom¬ 
plete.  To  avoid  this  difficulty  a  small  tele¬ 
scope  —  called  a  collimator  —  is  placed  between 


Fig.  4. —  Diagram  of  spectroscope. 


the  prism  and  the  source  as  shown  in  Fig.  4. 
In  the  principal  focus  of  its  objective  is  placed 
a  narrow,  straight  slit  with  movable  metal  jaws. 
The  source  is  now  placed  immediately  back 
of  this  slit,  or  the  image  of  the  source  is 
focused  upon  the  slit  by  means  of  a  lens,  called 
the  image  lens. 

When  the  slit  is  properly  placed  and  illumi¬ 
nated  the  collimator  will  emit  from  each  point 
of  the  slit  a  beam  of  nearly  parallel  light  whose 


SPECTROSCOPY 


375 


cross-section  is  equal  to  the  effective  aperture 
of  the  objective.  If  now  this  emergent  beam 
be  examined  through  a  prism  and  the  naked 
eye  as  before,  a  series  of  colored  images  of  the 
slit  will  be  seen,  each  appearing  to  be  at  an 
infinite  distance  from  the  observer;  and  if  the 
slit  is  narrow  these  images  will  be  sharp  and 
fine  and  easily  separated.  But  they  will  not, 
in  general,  appear  very  bright  because  the 
aperture  of  the  human  eye  is  too  small  to  ad¬ 
mit  more  than  a  fraction  of  the  emergent  beam. 
Accordingly  these  colored  images,  each  at  an 
infinite  distance,  are  viewed  through  a  small 
astronomical  telescope,  called  the  view  tele¬ 
scope.  This  serves  to  condense  the  entire  beam 
which  emerges  from  the  prism  and  reduce  it 
to  another  parallel  beam  just  large  enough  to 
fill  the  aperture  of  the  average  human  eye. 


Pig.  5. —  The  spectrograph.  [This  figure  is  taken  from  the 
optical  catalogue  of  Steinheil  in  Munich,  Germany J. 


When  it  is  desired  to  photograph  a  spectrum 
the  view  telescope  is  removed  and  is  replaced 
by  a  camera  with  a  photographic  objective. 
Such  an  instrument  is  known  as  a  spectrograph 
and  an  excellent  modern  form  of  it  is  illus¬ 
trated  in  Fig.  5. 

When  the  typical  spectroscope,  represented 
in  Fig.  4,  is  provided  with  a  graduated  circle, 
and  so  arranged  that  the  view  telescope  and  the 
prism  can  rotate  about  the  axis  of  the  divided 
circle,  the  instrument  is  known  as  a  spectrom¬ 
eter,  and  can  be  employed  for  the  measure¬ 
ment  of  prism-angles  and  wave-lengths  as  well 
as  for  the  examination  of  spectra.  In  this  type 
of  spectroscope  it  is  nearly  always  necessary 
for  the  sake  of  good  definition  to  place  the 
prism  in  such  a  position  that  it  will  produce 
a  minimum  deviation  in  the  incident  pencil  of 
rays.  For  it  is  proved  in  geometrical  optics 
that  a  homocentric  pencil  will  remain  homo¬ 
centric  after  passing  through  a  prism  only  pro¬ 
vided  the  prism  is  placed  in  its  position  of 
minimum  deviation.  If  the  prism  be  set  in  any 
other  position  the  image  of  a  point-source  will 
not  be  a  point,  but  a  line. 

Resolving  Power  of  a  Prism. —  If  one  had  a 
prism  spectroscope  which  was  practically  per¬ 
fect  so  far  as  all  the  optical  parts  are  con¬ 
cerned,  he  would  yet  find  that  the  ability  of  the 
prism  to  separate  light-waves  of  different 
lengths  was  subject  to  still  another  limitation  — 
a  limitation  which  arises  ultimately  from  the 
fact  that  light-waves  have  an  appreciable  length. 
This  ability  to  separate  radiations  is  known  as 
<(resolving  power®  and  is  measured  by  the  ratio 

where  is  the  difference  of  the  wave- 
length  and  ^  the  mean  wave-length  of  two  spec¬ 


tral  lines  which  can  just  be  resolved  by  the 
dispersion  piece  in  question. 

Rayleigh  has  proved  that  a  prism  can  just 
resolve  two  lines  when  the  difference  of  their 
refractive  indices  vp  is  given  by  the  following 
/L 

equation  <5//  —  - - -  where  /2  and  t\  are  the 

h  —  ti 


thickness  of  glass  traversed  by  the  extreme 
rays  on  either  side  of  a  parallel  beam  passing 
through  the  prism. 

If  now  be  expressed  in  terms  of  <U  by 
means  of  a  dispersion  formula  such  as  the  fol¬ 
lowing,  due  to  Cauchy,  we  have 

h=  A  +—  ,  and  d/i  =  —jr 


where  A  and  B  are  constants  depending  upon 
the  kind  of  glass  employed  in  the  prism. 

From  these  it  follows  that  the  resolving 
power,  R,  for  prism  is 

n  ^  2B(t 2 — ti) 


This  equation  is  fundamental  in  describing  the 
spectroscopic  value  of  a  prism.  It  means  that 
the  resolving  power  varies  directly  as  the  width 
of  the  prism  and  inversely  as  the  cube  of  the 
wave-length  of  the  light  examined.  It  tells  us 
also  just  how  thick  a  prism  of  any  given  glass 
must  be,  at  its  base,  in  order  to  separate  two 
lines  having  a  given  difference  of  wave-length. 
The  prism  spectroscope  was  first  effectively  used 
by  Fraunhofer  (1817-28)  ;  but  it  was  not  until 
1859  that  Kirchhoff  and  Bunsen  demonstrated 
the  power  of  the  instrument  in  chemical  an¬ 
alysis,  and  in  a  study  of  the  sun’s  physical 
condition. 

The  Grating  Spectroscope. —  So  far  as  its 
auxiliary  parts  are  concerned  this  piece  of  ap¬ 
paratus  is  very  like  the  prism  spectroscope :  but 
as  regards  its  essential  feature,  the  dispersing 
piece,  the  two  instruments  are  radically  differ¬ 
ent.  For  the  dispersion  which  is  produced  by  a 
prism  rests  ultimately  upon  the  fact  that  waves 
of  longer  length  travel  through  glass  at  a 
higher  speed  than  those  of  shorter  length : 
while  the  dispersing  effect  of  a  grating  is  due 
to  the  fact  that  when  waves  of  different  lengths 
are  forced  to  pass  through  a  narrow  opening, 
they  are  all  spread  out  like  a  fan — diffracted — 
the  longer  waves  being  more  spread  out,  how¬ 
ever,  than  the  shorter  ones.  If  a  gas  flame, 
turned  low,  or  an  incandescent  electric  lamp  be 
examined  through  a  single  narrow  slit  in  a  vis¬ 
iting  card,  a  number  of  spectra  will  be  seen  on 
each  side  of  a  central  bright  image.  These 
have  been  called,  by  Fraunhofer,  ((spectra  of  the 
first  class.®  They  are  not  used  in  spectroscopy. 
If,  however,  the  same  source  of  light  be  viewed 
through  two  or  more  fine'  parallel  equidistant 
slits,  placed  close  together,  say  less  than  one- 
sixty-fourth  inch  apart,  another  series  of  spectra 
will  be  observed.  These  are  the  combined  effect 
of  light  passing  through  several  openings;  they 
are  known  as  <(spectra  of  the  second  class®  and 
are  practically  the  only  ones  in  the  grating 
spectroscope.  These  narrow  equidistant  parallel 
slits  were  first  prepared  by  Fraunhofer  (1821) 
who  formed  them  by  wrapping  fine  wire  over 
the  thread  of  two  parallel  screws,  then  solder¬ 
ing  the  wires  to  the  screws  and  cutting  away 
one  entire  side  of  the  little  cage  thus  formed. 
Such  a  device  he  called  a  grating.  The  modern 
grating  is  made  by  ruling  straight  lines  with  a 
diamond  point  on  a  flat  plate  of  highly  polished 
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speculum  metal.  Good  gratings  have  usually 
from  5,000  to  20,000  lines  per  inch.  Here  the 
light  is  reflected  from  the  unruled  surface  be¬ 
tween  two  successive  furrows  made  by  the 
diamond ;  and  diffraction  occurs  exactly  as  if 
the  light  had  passed  through  a  narrow  aperture 
of  the  same  width.  Such  a  device  is  called  a 
reflection  grating,  and  when  placed  where  the 
prism  stands  in  an  ordinary  prism  spectroscope 
we  have  what  is  called  a  grating  spectroscope. 

When  a  beam  of  parallel  rays  emerges  from 
the  collimator  and  falls  upon  a  grating  placed 
with  its  rulings  parallel  to  the  slit  of  the  col¬ 
limator,  part  of  the  light  is  reflected  according 
to  the  laws  of  ordinary  reflection  and  forms,  in 
the  focal  plane  of  the  view-telescope,  what  is 
known  as  the  central  image.  The  remainder  of 
the  light,  however,  is  spread  out  on  either  side 
of  this  central  image,  the  blue  light  being  de¬ 
viated  least  and  the  red  light  (longest  waves) 
being  deviated  most.  Unlike  the  prism  the 
grating  yields  several  spectra  distributed  on 
each  side  of  the  central  image. 

If  monochromatic  light  be  viewed  with  such 
an  instrument  a  series  of  bright  lines  —  sharp 
maxima  —  each  an  image  of  the  slit  will  be  seen 
distributed  on  each  side  of  the  central  image. 
The  image  nearest  the  central  one  is  said  to  be 
of  the  (<first  order,®  the  next  of  the  “second 
order,®  etc.  The  properties  of  these  images 
and  of  diffraction  spectra,  in  general,  are  most 
briefly  described  by  the  following  three  equa¬ 
tions,  which  follow  directly  from  the  wave  the¬ 
ory  of  light 

( a  +  b )  (sin  f  +  sin0)=mA  .  .  .  (Eq.  A). 

Here  a  +  b  is  the  distance  between  corre¬ 
sponding  points  on  two  consecutive  rulings 
—the  so-called  grating  constant.  The  angle  of 
incidence  is  denoted  by  i;  the  angle  of  diffrac¬ 
tion  by  0 ;  the  order  of  the  spectrum  by  m  and 
the  wave-length  by  A .  This  equation  tells  us 
exactly  in  what  position,  0,  we  must  set  the 
view-telescope  in  order  to  observe  a  line  of  any 
given  wave-length.  Conversely  it  enables  us  to 
compute.  the  wave-length  when  once  we  know 
the  grating  constant  and  the  directions  of  the 
incident  and  diffracted  rays. 

+  b ) 
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(Eq.  B). 
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Here  I  is  the  intensity  of  the  spectrum  of  a 
monchromatic  source  of  wave-length  A  in  any 
given  direction,  produced  by  a  grating  which 
has  n  lines  ruled  upon  it  at  a  uniform  distance, 
a  +  b,  apart. 

If  is  the  intensity  which  a  single  aperture 
would  give  in  the  same  direction.  The  (<given 
direction®  is  here  defined  by  p  whose  value  is 

2  7T 

(sin  i  +  sin  0) 


the  symbols  having  the  same  meaning  as  in 
Eq.  A. 

It  is  important  here  to  observe  that  Eq.  A. 
merely  defines  the  direction  in  which  /  of 
Eq.  B  reaches  its  principal  maxima. 

Lord  Rayleigh  has  shown  that  the  resolving 
power  of  a  grating,  R,  is  defined  by  the  follow¬ 
ing  simple  expression : 

R  =  -^=mN  .  (Eq.  C) 

where  N  is  the  total  number  of  rulings  on  the 


grating  and  m  is  the  order  of  spectrum  em¬ 
ployed. 

All  of  the  best  gratings  of  the  world  up  to 
the  present  time  have  been  ruled  on  Rowland’s 
dividing  engines  at  Johns  Hopkins  University. 
After  Rowland’s  death,  in  1901,  his  two  ruling 
engines  were  not  again  used  until  Dr.  J.  A. 
Anderson  took  up  this  work  in  1910.  Most  of 
these  gratings  are  ruled  with  from  5,000  to 
20,000  lines  per  inch ;  some  of  them  have  a  ruled 
surface  six  inches  in  width,  thus  giving,  a  re¬ 
solving  power  of  no  less  than  400,000  in  the 
fourth-order  spectrum.  Such  a  resolving  power 
is  far  in  excess  of  anything  attainable  with 
prisms  of  practicable  size.  Dr.  J.  A.  Anderson, 
and  others,  have  recently  devoted  much  atten¬ 
tion  to  the  problem  of  securing  replicas,  or 
reproductions,  of  the  expensive  Rowland  grat¬ 
ings.  The  attempts  thus  far  are  full  of  prom¬ 
ise,  and  if  they  become  wholly  successful  it 
will  be  possible  for  the  physicist  and  astronomer 
to  secure  this  fundamentally  important  part  of 
his  apparatus  at  a  cost  which  will  be  com¬ 
paratively  only  a  nominal  one. 

Concave  Grating  Spectroscope. —  Recent 
advances  in  spectroscopy  are  due  in  a  very  large 
degree  to  the  invention  of  the  concave  grating 
by  Rowland  in  1883.  The  distinguishing  feat¬ 
ures  of  this  instrument  are  that  it  requires  no 
collimator  and  no  view-telescope,  and  that  it 
gives  spectra  which  are  normal  throughout  a 
large  range.  The  ruling  is  upon  a  concave 
spherical  mirror  of  speculum  metal,  the  dis¬ 
tance  between  the  lines  being  equal  when  meas¬ 
ured  along  a  chord.  It  was  with  a  spectograph 
of  this  type  that  Rowland  and  Higgs  each  pre¬ 
pared  his  superb  atlas  of  the  solar  spectrum. 
The  same  kind  of  grating  was  also  employed 
by  Kayser  and  Runge  in  their  profound  study 
of  the  spectra  of  the  elements. 

The  Echelon  Spectroscope. —  Measured  by 
resolving  power,  the  Echelon,  devised  by  Mi- 
chelson  in  1898,  is  still  a  more  effective  instru¬ 
ment.  This  is  essentially  a  grating  with  only 
a  few  rulings  in  which  the  form  of  the  groove 
is  under  perfect  control.  This  result  is  ob¬ 
tained  by  using  a  pile  of  plane  parallel  plates 
of  equal  thickness,  the  edge  of  each  plate  being 
slightly  displaced  over  that  of  its  preceding 
neighbor.  The  high  resolving  power  is  ob¬ 
tained  by  use  of  spectra  of  high  orders,  even 
as  high  as  several  thousand.  The  Echelon  is 
especially  adapted  to  the  separation  of  the  close 
components  of  a  spectral  line,  as  in  the  case  of 
the  Zeeman  effect. 

The  Interferometer. —  Another  device  for 
separating  the  close  compound  of  what  is  or¬ 
dinarily  called  a  single  spectral  line  is  the 
interferometer,  which  is  also  largely  due  to 
Michelson.  It  is  this  invention  which  makes  it 
possible  to  use  the  wave-length  of  the  red  cad¬ 
mium  ray  as  a  standard  of  length  instead  of  the 
international  metre  at  Paris ;  for  Michelson  has 
shown  that  by  the  interferometer  he  can  meas¬ 
ure  wave-lengths  with  an  accuracy  of  one  part 
in  a  million. 

4.  Methods  of  Recording  Radiations. — 

Having  separated  the  different  lines  in  any  spec¬ 
trum,  the  next  step,  in  general,  is  to  record  the 
intensity,  position  (wave-length)  and  physical 
character  of  each  of  these.  Just  how  this  is 
accomplished  will  depend  partly  upon  the  por¬ 
tion  of  the  spectrum  under  examination  and 
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partly  upon  the  purpose  of  the  work.  If  the 
physical  character  of  a  line  be  the  matter  in 
question,  a  glance  of  the  eye  may  be  sufficient 
to  determine  it,  or  it  may  require  an  elaborate 
investigation  by  means  of  the  interferometer, 
according  to  the  detail  and  accuracy  required. 
To  record  the  position  of  a  line  within  one 
Angstrom  unit  is  ordinarily  the  work  of  a  few 
minutes ;  but  to  measure  a  wave-length  with  an 
accuracy  of  0.01  Angstrom  unit  demands  skill 
of  the  highest  order  and  plenty  of  time.  In 
general,  however,  it  may  be  said  that  in  the 
ultra-violet  region,  say  from  M,000  to  A  1,000 
photography  is  practically  the  only  available 
means  for  obtaining  a  record.  In  the  visible 
portion,  say  from  A  8,000  to  A  4,000  the  eye 
and  the  photographic  plate  are  each  available. 
By  photography  Abney  has  recorded  wave¬ 
lengths  as  great  as  27, ‘000  Angstrom  units. 

In  the  infra-red  region,  that  is  for  wave¬ 
lengths  greater  than  8,000,  the  bolometer,  the 
radiomicrometer,  the  radiometer  and  the  linear 
thermopile  have  all  been  used  to  good  purpose. 
Rubens  employing  a  linear  thermopile  has 
pushed  his  measures  to  A6l,000.  But  photog¬ 
raphy  is  probably  more  used  than  all  other 
methods  put  together. 

5.  Comparison  and  Interpretation  of  Radi¬ 
ations. —  Let  us  suppose  that  the  lines  in  the 
spectrum  of  a  certain  body  have  been  analyzed 
and  recorded,  it  may  be  only  for  the  moment 
on  the  retina  of  the  eye,  it  may  be  permanently 
upon  a  photographic  plate.  The  next  step  is  to 
apply  this  information  to  the  purpose  for  which 
it  was  obtained.  To  this  end,  the  observer  gen¬ 
erally  makes  one  of  the  five  following  com¬ 
parisons  : 

(a)  A  comparison  of  the  spectrum  in  question  with  itself 
when  the  radiation  is  produced  under  different  conditions. 
Thus  by  comparing  the  ordinary  spectrum  of  the  sodium 
flame  with  that  of  the  same  flame  in  a  strong  magnetic  field 
the  Zeeman  effect  was  discovered.  By  comparing  spectra 
of  the  same  star  taken  at  short  intervals  of  time  Pickering 
discovered  a  new  class  of  double  stars  called  “  spectro¬ 
scopic  binaries.” 

( b )  A  comparison  of  the  spectrum  in  question  with  the 
spectra  of  other  bodies.  Thus  a  spectrum  of  iron,  placed 
alongside  of  solar  spectrum  of  the  same  scale,  convinces  one 
that  there  are  many  lines  in  the  two  spectra  which  coincide 
in  position;  and  that,  therefore,  iron  is  probably  one  con¬ 
stituent  of  the  sun. 

(c)  A  comparison  of  the  spectrum  in  question  with  some 
spectrum  predicted  by  theory.  Thus  Keeler  established 
Maxwell’s  view  of  the  constitution  of  Saturn’s  rings  by 
comparing  the  spectrum  of  these  rings  with  the  spectrum 
predicted  by  Doppler’s  principle. 

( d )  A  comparison  of  the  spectrum  in  question  with  the 
same  spectrum  recorded  in  other  ways.  Thus  Lewis  com¬ 
pares  the  infra-red  spectra  of  sodium  as  obtained  from  the 
photograph,  the  phosphorograph,  the  bolometer,  the  radio¬ 
micrometer,  with  that  predicted  by  Kayser  and  Runge’s 
formula. 

(e)  A  comparison  of  the  spectrum  in  question  with  a 
standard  scale  of  wave-lengths,  that  is,  with  an  ideal  spectrum 
in  which  each  line  differs  from  its  nearest  neighbor  by  ex¬ 
actly  one  Angstrom  unit.  The  most  beautiful  examples  of 
this  comparison  are  to  be  found  in  the  maps  of  the  solar 
spectrum  prepared  by  Rowland  and  by  Higgs. 

Concerning  the  interpretation  of  spectra,  it 
must  be  frankly  admitted  that  this  is  the  most 
difficult  part  of  the  entire  subject,  demanding 
as  it  does  wide  experience  in  the  laboratory  and 
judgment  of  the  highest  order.  Apparently  no 
theory  is  so  fanciful  but  it  may  find  some  sup¬ 
port  among  the  varied  and  complex  phenomena 
presented  by  the  spectroscope.  The  science  of 
optics  is  controlled  by  a  well-established  theory, 
while  spectroscopy  must  still  be  classed  as  an 
almost  purely  empirical  science. 

0,  Summary  of  Principles.—  There  are, 


however,  some  general  principles  which  have 
been  fairly  well  established.  Following  are  the 
more  important  ones : 

Spectra  of  Gases. —  The  emission  spectrum 
of  a  gas  can  be  obtained,  in  general,  only  by 
passing  an  electric  current  through  the  gas. 
The  emission  spectrum  of  a  gas  is  practically 
always  a  spectrum  of  bright  lines.  The  emis¬ 
sion  spectra  of  solids  and  liquids  are  practically 
always  continuous.  As  illustrating  exceptions 
to  this  general  law  may  be  cited  the  fact  that 
Paschen  using  the  bolometer  has  obtained  the 
characteristic  radiations  of  carbonic  acid  gas 
heated  by  streaming  through  a  hot  platinum 
spiral;  also  the  fact  that  the  spectra  of  gases 
under  very  high  pressures  become  nearly  con¬ 
tinuous. 

Kir chh off’s  Law. —  Let  us  denote  by  H  the 
amount  of  radiant  energy,  say  heat  or  light,  of 
any  one  wave-length  which  falls  upon  a  body  at 
temperature  t°  in  one  second.  Let  h  denote  the 
energy  of  the  same  wave-length  which  this 
body  absorbs  in  one  second  when  at  the  same 
temperature.  The  ratio  h/H  is  what  Kirchhoff 
calls  the  “absorption®  of  the  body,  and  is  de¬ 
noted  by  A.  A  body  which  absorbs  all  the  heat 
falling  upon  it  is  said  to  be  “absolutely  black® ; 
its  absorption  is  unity.  Let  us  now  denote  by 
E  the  amount  of  energy  of  the  same  wave¬ 
length  which  this  same  body  would  radiate  in 
one  second.  This  quantity  is  called  the  “emis¬ 
sion®  of  the  body.  Now  Kirchhoff,  in  1859, 
proved  that: 

(1)  The  ratio  of  the  emission  to  the  absorption  of  any 
body  depends  upon  the  temperature  only;  and 

(2)  This  ratio  is  numerically  equal  to  the  emission  of  an 
absolutely  black  body  at  the  same  temperature. 


By  means  of  these  two  general  principles 
Kirchhoff  was  enabled  to  explain  the  fact  that  a 
sodium  flame  placed  between  one  carbon  pole  of 
an  electric  arc  and  the  slit  of  the  spectroscope 
will  produce  two  dark  absorption  lines  in  the 
orange  of  the  continuous  spectrum  exactly 
where,  without  the  arc,  it  would  produce  two 
bright  lines.  But  what  is  more  important, 
Kirchhoff  succeeded  in  explaining,  on  these  same 
principles,  the  dark  lines  which  Fraunhofer 
mapped  in  the  spectrum  of  the  sun.  The  con¬ 
tinuous  part  of  the  solar  spectrum  is  supposed 
to  be  due  to  the  bright,  underlying  layers  of  the 
sun,  which  are  under  great  pressure;  while  the 
dark  lines  —  the  so-called  Fraunhofer  lines  — 
are  due  to  absorption  of  the  cooler  gases 
which  surround  the  sun.  In  the  same  manner 
may  be  explained  the  dark  lines  which  appear 
in  several  classes  of  stellar  spectra. 

Doppler’s  Principle. —  If  we  denote  by  v  the 
speed  with  which  any  radiant  source  is  ap¬ 
proaching  the  observer,  by  V  the  speed  of  light, 
and  n  the  number  of  waves  of  length  A  emitted 
per  second  by  the  source,  then  it  is  evident  that 
the  n  vibrations  which  the  source  emits  in 
any  one  second^  will  be  distributed  over  a  dis¬ 
tance  numericaily  equal  to  V — v.  Hence  the 
wave-length  of  the  light,  A,  which  reaches  the 
observer  will  be 


n  n 


It  is  evident,  therefore,  that  the  wave-lengths  of 
light  coming  from  a  star  which  is  approaching 
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the  observer  will  be  shortened  in  the  ratio 
V —  v 

— — — .  In  like  manner,  if  a  star  be  receding 
V 


from  the  spectroscope  the  -wave-lengths  will  be 
y  _i_  v 

increased  in  the  ratio  — = — .  This  principle, 


first  enunciated  by  Doppler  in  1843,  enables 
the  astrophysicist  to  measure  rates  of  ap¬ 
proach  and  recession.  Recent  work  by  Frost 
and  Adams  shows  that  the  speed  of  a  star  in 
the  line  of  sight  can  be  determined  with  an 
error  not  exceeding  one-half  mile  per  second. 
In  like  manner  the  relative  motion  of  the  two 
limbs  of  the  sun  and  of  several  of  the  planets, 
and  hence  their  periods  of  rotation,  have  been 
determined  by  the  spectroscope.  Even  in  the 
very  faint  spiral  nebulas,  the  rotation  and  the 
nature  of  their  motions  in  space  can  in  some 
cases  be  found,  thus  throwing  a  flood  of  light 
on  the  nature  of  these  bodies  and  on  the  pos¬ 
sible  development  of  stars  from  them. 

Effect  of  Pressure. —  In  1895  it  was  proved 
by  Humphreys  and  Mohler,  from  measurements 
made  in  the  physical  laboratory  of  Johns  Hop¬ 
kins  University,  that  the  wave-length  of  a  line 
in  the  spectrum  of  any  element  is  dependent 
upon  the  pressure  of  the  medium  surrounding  the 
source.  Thus  when  the  cadmium  arc  is  worked 
under  a  pressure  of  10  atmospheres  the  cad¬ 
mium  lines  are  shifted  toward  the  red  end  of 
the  spectrum  about  0.07  of  an  Angstrom  unit. 
In  general,  the  amount  of  this  shift  is  toward 
the  red,  directly  proportional  to  the  wave¬ 
lengths  in  any  one  element,  and  directly  pro¬ 
portional  to  the  excess  of  pressure  above  one 
atmosphere. 

Effect  of  Atmosphere  Surrounding  Source. — 
It  has  been  shown  by  Crew,  Basquin,  Porter 
and  Hartman  that  the  spectrum  of  an  electric 
arc  between  two  metallic  electrodes  is  very 
distinctly  affected  by  surrounding  it  with  an 
atmosphere  other  than  air.  In  the  case  of 
hydrogen,  if  has  been  shown  that  the  lines 
affected  by  the  hydrogen  atmosphere  belong  to 
the  spark  spectrum  of  the  metal.  It  is  also  true 
that  the  lines  which  belong  to  Kayser  and 
Runge’s  series  are  not  affected  by  the  change 
from  air  to  hydrogen.  It  has  been  suggested' 
that  this  effect  may  account  for  the  peculiar 
spectra  of  many  of  the  so-called  ((hydrogen 
stars,®  that  is,  stars  in  which  the  hydrogen 
spectrum  is  very  strong. 

The  Zeeman  Effect. —  In  1896  Zeeman,  then 
at  Leyden,  made  the  capital  discovery  that  if  a 
source  of  radiation  be  placed  in  a  magnetic 
field  each  individual  line  in  its  spectrum  will 
in  general  become  a  triplet  with  the  two  side 
components  circularly  polarized  and  the  mid¬ 
dle  component  plane  polarized. 

Temperature  Effects. —  The  role  which  tem¬ 
perature  plays  in  the  production  of  line  spectra 
is  very  little  understood.  It  is,  at  present,  im¬ 
possible  to  say  to  what  extent  the  various  char¬ 
acteristics  of  flame,  arc  or  spark,  spectra  depend 
upon  temperature,  upon  chemical  action  and 
upon  electrical  conditions.  But  in  the  case  of 
solid  bodies,  which  yield  a  continuous  spectrum, 
Stefan  showed,  in  1879,  that  the  total  radiation 
varies  as  the  fourth  power  of  the  absolute  tem¬ 
perature.  And  it  has  since  been  established  by 
Wien  that,  if  we  denote  absolute  temperatures 


by  T,  7- mT  —  constant  and  I m —  T ®  constant 
where  7m  indicates  the  wave-length  at  which 
the  radiation  is  a  maximum  and  Im  represents 
the  value  of  the  maximum  radiation.  These 
two  important  laws  are  merely  inferences  from 
a  still  more  general  expression  which  Wien  has 
established. 

Law  of  Spectral  Series. —  Soon  after  the  dis¬ 
covery  was  made  that  there  exist  in  the  spectra 
of  the  elements  certain  series  of  lines  distin¬ 
guished  by  certain  common  characteristics,  Bal- 
mer  succeeded  in  devising  a  single  formula 
which  gives,  in  a  very  exact  manner,  the  wave¬ 
length  of  each  of  the  hydrogen  lines  known  to 
him  at  that  time.  The  expression  is  as  follows : 


where  7,0  is  a  constant  and  m  denotes  the  nat¬ 
ural  numbers  beginning  with  3.  This  for¬ 
mula  has  since  shown  itself  competent  to  de¬ 
scribe  accurately  the  29  hydrogen  lines  which 
are  now  known. 

In  1888  Kayser  and  Runge  began  a  remark¬ 
able  study  of  the  arc  spectra  of  many  of  the 
more  important  elements  and  showed  that  most 
of  these  elements  contain  one  or  more  series 
of  lines  capable  of  representation  by  the  fol¬ 
lowing  formula : 

{=A+  Em-.*  +  Cm-4 

in  which  A,  B  and  C  are  constants  for  each 
series,  and  m  denotes  the  natural  numbers  be¬ 
ginning  with  3.  Each  different  chemical  element 
has  its  own  different  characteristic  values  for 
these  three  constants.  This  fact  is  the  founda¬ 
tion  of  spectrum  analysis. 

Rydberg  has  shown  that  the  following  ex¬ 
pression  is  equally  effective  in  representing  the 
facts : 

*  — 4  |  B 

7.  (ra+//)2 

where  A,  B  and//  are  constants  for  each  series, 
while  7,  and  m  have  their  previous  meanings. 
Thus  in  the  case  of  Mg,  Zn  and  Cd  there  are 
six  such  series,  in  each  case  equivalent  to  two 
series  of  triplets.  It  is  to  be  hoped  that  this 
great  advance  will  be  followed  some  day  by  a 
dynamical  explanation  of  the  vibrating  atom, 
which  will  include  these  two  formulae  as  rigidly 
derived  inferences. 

Bibliography. —  In  the  way  of  general  trea¬ 
tise,  consult  Kayser,  (Handbuch  der  Spectro- 
scopie)  (Leipzig  1900),  as  incomparably  the 
most  complete  and  scholarly  work  in  existence. 
Here  may  be  found  references  to  the  literature 
of  every  part  of  the  subject.  For  a  complete 
theory  of  the  plane  grating  consult  Rowland, 
( Physical  Papers. >  A  most  elegant  and  simple 
theory  of  the  concave  grating  is  given  by  Runge 
in  Kayser,  (Handbuch  der  Spectroscopies  On 
the  general  theory  of  the  spectroscope  consult  a 
series  of  papers  by  Wadsworth  in  the  ( Astro- 
physical  Journals  Vol.  I  et  seq.  An  excellent 
treatise  on  stellar  spectra  is  Scheiner,  Astro¬ 
nomical  SpectroscopyS  translated  into  English 
by  Frost  (1894).  Solar  spectroscopy  is  treated 
by  Young  in  <The  Sun>  (International  Scien¬ 
tific  Series)  and  by  an  important  series  of 
papers  by  Hale  running  through  the  Astro- 
physical  JournaP  from  its  beginning  up  to 
1916.  A  very  large  number  of  additional  papers 
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of  value  will  be  found  in  the  46  volumes  of  the 
last-named  publication. 

Henry  Crew, 

Professor  of  Physics,  Northwestern  University. 

SPECTRUM  ANALYSIS.  See  Spectro¬ 
scopy. 

SPECULARITE.  See  Hematite. 

SPECULUM.  (1)  In  optics  and  astronomy, 
a  polished  surface  usually  made  of  a  metallic  al¬ 
loy  that  admits  a  high  polish  and  resists  corro¬ 
sion  and  formed  either  flat  or  curved,  for  re¬ 
flecting  images.  Specula  are  employed  in  large 
telescopes  as  reflectors.  (See  Telescope).  (2) 
In  medicine  and  surgery,  an  instrument  for 
opening  a  part  or  passage  of  the  body, 
especially  for  dilating  an  orifice,  and  intro¬ 
ducing  a  reflector,  so  that  in  combination 
with  a  light  the  interior  can  be  viewed.  It  is 
used  to  facilitate  examinations  and  operations. 

SPECULUM  METAL.  See  Mirror. 

SPEDDING,  sped'mg,  James,  English 
editor  and  author:  b.  Mirehouse,  Cumberland, 
26  June  1808;  d.  London,  9  March  1881.  He 
was  graduated  from  Trinity  College,  Cam¬ 
bridge,  in  1831,  was  long  an  honorary  Fellow 
of  his  college,  from  1835  till  1841  was  em¬ 
ployed  in  the  Colonial  Office  and  in  1842  was 
secretary  to  Lord  Ashburton’s  mission  to  the 
United  States  for  the  settlement  iof  the  north¬ 
west  boundary  dispute.  On  the  formation  of 
the  Civil  Service  Commission  in  1855  he  became 
its  secretary.  In  1847  he  undertook,  with  the 
collaboration  of  R.  L.  Ellis  and  D.  D.  Heath, 
to  prepare  a  complete  edition  of  Bacon’s 
works ;  but  the  former  died  while  the  task 
was  unfinished  and  the  latter  only  gave  occa¬ 
sional  assistance.  The  work,  therefore,  was 
almost  entirely  left  to  Spedding,  who  com¬ 
pleted  and  published  his  labors  in  seven  vol¬ 
umes  (1857-59).  This  done,  he  published  (The 
Life  and  Letters  of  Bacon >  (1861-74)  ;  Re¬ 
views  and  Discussions,  Literary,  Political  and 
Philosophical,  Not  Relating  to  Bacon)  (1879)  ; 
and  <  Studies  in  English  History >  (with  J. 
Gairdner,  1881).  Leslie  Stephen  has  called 
Spedding’s  Baoon  (<an  unsurpassable  model  of 
thorough  and  scholarlike  editing.®  Consult 
the  (Life)  by  Venables  appended  to  the  edition 
(1881)  of  ( Evenings  with  a  Reviewer,*  pri¬ 
vately  printed  by  Spedding  in  1845  and  repub¬ 
lished  (London  1881). 

SPEE,  Maximilian,  Count  von,  German 
admiral :  b.  Copenhagen,  Denmark,  1861 ;  d.  off 
Falkland  Islands,  8  Dec.  1914.  He  was  one  of 
Germany’s  leading  naval  strategists  and  was 
credited  with  a  prominent  part  in  perfecting  the 
plan  by  which  in  case  of  war  the  scattered 
warships  of  the  German  navy  were  to  assemble. 
The  plan  went  automatically  into  effect  upon 
the  outbreak  of  the  European  War,  and  the 
command  of  the  fleet  thus  gathered  fell  to 
Von  Spee.  He  surprised  and  defeated  the 
British  squadron  under  Admiral  Cradock  off 
Coronel,  Chile,  1  Nov.  1914.  He  was  in  turn 
attacked  and  his  fleet  destroyed  by  a  British 
fleet  under  Rear-Admiral  Sir  Frederick  Sturdee 
off  Falkland  Islands,  8  Dec.  1914.  Von  Spee 
went  down  with  his  flagship,  the  Scharnhorst. 

SPEECH,  the  production  of  articulate 
sounds  by  the  voice  organs;  it  consists  in  tones 
of  voice  modified  by  the  agency  of  the  tongue. 


cheeks,  lips  and  other  structures  intervening 
between  the  glottis  and  the  outer  opening  of 
the  mouth.  The  modifications  of  articulate 
sounds  which  may  be  invented  and  used  by 
man  are  almost  without  limit;  the  modifica¬ 
tions  actually  used  in  the  ordinary  speech  of 
all  mankind  numbers  at  least  a  thousand,  and 
a  universal  language  would  have  to  provide 
symbols  representative  of  that  many  speech 
sounds.  Nevertheless,  the  number  of  distinct 
sounds  in  any  (one  language  seldom  exceeds 
50.  In  English  speech  two  classes  of  sounds 
are  produced,  known  as  vowels  and  consonants. 
Vowels  are  pronounced  by  sounds  coming  pri¬ 
marily  from  the  larynx;  consonants  are  formed 
by  sounds  due  to  interruption  of  the  currents 
iof  air  in  the  mouth  or  passages  above  the 
larynx.  The  name  consonant  denotes  a  sound 
that  cannot  be  produced  effectively  without  the 
aid  of  a  vowel.  The  vowels  are  further  dis¬ 
tinguished  by  the  fact  that  they  can  be  sounded 
mutely,  or  in  a  whisper.  The  differences  be¬ 
tween  vowel  sounds  are  owing  to  differences 
in  the  dimensions  of  the  space  between  tongue 
and  palate  (mouth  cavity)  and  of  the  mouth 
opening,  when  the  vowels  are  pronounced,  as 
shown  in  the  following  table: 


Vowel  Sound 


a 

e 

i 

o 

u 


as  in  far 

as  ei  in  vein 

as  in  marine 

as  in  cold 

as  oo  in  moon 


Size  of  Size  of 
mouth-  mouth¬ 
opening  cavity 
5  3 

4  2 

3  1 

2  4 

1  5 


Vowels  sounds  can  be  prolonged  indefi¬ 
nitely;  so  may  some  consonants,  as  1,  m,  n,  r, 
s,  z,  etc.;  but  others  as  b,  p,  t,  d,  k,  g  hard, 
cannot  be  prolonged.  Absence  of  the  sense  of 
hearing  prevents  the  perception  of  sounds  and 
also  their  imitation  —  hence  persons  born  deaf 
are  necessarily  dumb,  but  through  training 
such  persons  may  acquire  the  power  of  speech. 
Where  dumbness  exists  without  deafness  the 
affection  is  due  to  some  disorder  of  the  nerve 
centres.  See  Language,  Science  of  ;  Voice  and 
Voice  Culture. 

SPEECH,  Defects  of.  Speech  is  an  ex¬ 
tremely  complex  and  intricate  mechanism,  and 
in  the  normal  adult  represents  a  large  number 
of  various  factors.  Its  defects,  therefore,  are 
equally  complex.  In  ordinary  speech  at  least 
three  separate  types  of  processes  are  involved: 
(1)  sensory;  (2)  motor,  and  (3)  intellectual 
or  associational. 

(1)  The  sensory  mechanism  of  speech  in¬ 
cludes  all  the  avenues  by  which  the  idea  of  a 
verbally  expressible  picture  can  get  into  the 
brain.  The  eye  and  the  ear  are  mostly  used 
because  with  these  senses  the  pictures  are  most 
distinct,  but  touch,  smell  or  other  sense,  if 
recognized,  may  be  of  use  in  the  faculty  of 
speech.  Thus  with  the  sensory  portion  of  the 
speech-mechanism  the  intellectual  factor  must 
necessarily  be  joined.  One  sees  the  words  on 
a  printed  page  and  pronounces  them ;  but  if 
written  in  a  script  to  the  reader  unknown,  he 
can  see  the  characters  and  yet  will  not  be  able 
to  utter  the  sounds  they  represent. 

(2)  The  motor  side  of  speech  implies  (a) 
the  ability  to  use  the  muscles  of  speech  and 
( b )  the  power  of  co-ordinating  those  muscles 
so  as  to  say  the  right  things.  The  lips,  the 


380 


SPEECH,  DEFECTS  OF 


tongue,  the  larynx,  the  teeth  are  the  organs 
mostly  used  in  speech.  One  may  say  that  in 
deaf-mutes  the  hands  are  organs  of  speech. 
The  nerves  that  govern  the  muscles  ordinarily 
used  in  speech  are  the  motor  cranial  nerves, 
the  nuclei  of  which  are  located  in  the  medulla 
oblongata  (q.v.)  ;  but  the  centre  that  co-ordi¬ 
nates  their  movements  with  the  sensory  impres¬ 
sions  which  come  in  through  the  organs  of 
special  sense,  as  well  as  with  the  intellectual 
concepts  concerning  the  things  seen,  heard  or 
touched  is  located  in  the  third  frontal  convolu¬ 
tion  or  Broca’s  convolution.  This  is  the  chief 
motor  centre  for  speech. 

(3)  The  intellectual  factor  in  speech  implies 
the  action  of  co-ordinating  and  associational 
fibres  in  the  human  brain  that  pass  from  the 
sensory  centres  to  the  motor  centres.  It  is  the 
factor  that  governs,  as  it  were,  the  knowledge 
of  what  one  is  saying.  One  may  repeat  from 
the  hearing  a  line  of  Choctaw,  but  without 
understanding  it:  the  intellectual  factor  is  here 
non-operative.  Memory-images  of  many  kinds 
may  be  reproduced  by  appropriate  stimuli ;  and 
defects  in  certain  parts  of  the  brain  interfering 
with  the  bringing  out  of  the  memory-images 
by  which  a  sound  is  associated  with  its  cause, 
or  an  object  with  its  name,  occasion  certain 
well-defined  disorders  of  speech.  The  act  of 
speaking,  therefore,  requires:  (a)  the  power  to 
think  or  to  construct  an  idea;  ( b )  the  capacity 
to  recall  and  to  formulate  the  word  or  words 
which  express  the  idea;  (c)  the  ability  to  artic¬ 


ulate  the  sounds  in  an  understandable  or  con¬ 
ventional  manner. 

It  is  customary  to  use  the  word  aphasia  to 
denominate  true  defects  of  speech.  Defects  in 
the  incoming  sensory  tracts,  which  must  modify 
speech  in  some  respects,  are  not  usually  in¬ 
cluded  in  this  category.  In  the  same  manner 
defects  in  nervous  supply  of  the  muscles  of 
speech,  such  as  paralysis  of  the  tongue,  are  not 
termed  aphasia.  Again,  a  purely  intellectual 
defect,  as  in  idiocy,  whereby  speech  is  seriously 
affected,  is  not  classed  as  aphasic.  Seglas  has 
divided  the  disorders  of  speech  into  three 
groups:  (1)  dylogias,  or  the  disorders  of  in¬ 
telligence  which  affect  speech  —  as  seen  in 
idiots,  imbeciles,  etc.;  (2)  dysphasias,  or  true 
affections  of  speech  (aphasias) — the  most  in¬ 
teresting  and  complicated;  (3)  the  dysarthrias 
or  the  disorders  of  articulation  —  such  as  are 
seen  in  stuttering,  in  the  peculiar  speech  of 
deaf-mutes,  in  the  speech  of  bulbar  palsies,  of 
facial  paralyses,  etc. 

The  aphasias  are  the  defects  of  speech  that 
involve  the  association-tracts  and  the  sense- 
centres  and  have  been  most  exhaustively  stud¬ 
ied.  Speaking  generally,  the  true  aphasias  may 
be  classed  in  three  broad  groups:  (1)  the 
receptive  or  sensory  aphasias,  which  result 
from  some  injury  to  the  centres  for  sense- 
memories  of  things  heard,  seen,  smelt,  tasted, 
touched,  etc. ;  (2)  the  conduction-aphasias, 

which  follow  injury  to  the  conducting  fibres 
in  the  brain  that  pass  from  a  sense-centre  to 


Receptive  or 
"  Sensory  ” 


Conduction, 
Aphasia  “  Associa¬ 
tional  ” 


Emissive,  or 
“  Motor  ” 


Chart. —  (From  Langdon,  Aphasia*). 


Auditory  aphasias 


Visual  aphasias. . . 


Olfactory 
aphasias . . . 

Gustatory 
aphasias. . . 

Myotactic 
aphasias. . . 


Auditory 

paraphasia 


Visual 

paraphasia , 

Olfactory 

paraphasia 

Gustatory 
paraphasia . 

Myotactic 

paraphasia 

Concept 
aphasia.  .  . 


Spoken . 

Written 

Pantomimic 


1.  Amnesia  verbalis  (word  deafness),  the  non-recognition  of  word  sounds. 

2.  Amusia  (music  deafness),  non-recognition  of  musical  sounds. 

3.  Auditory  apraxia  (object  deafness),  non-recognition  of  object  sounds. 

4.  Alexia  (word  blindness),  non -recognition  of  word  meanings. 

5.  Visual  apraxia  (object  blindness),  non-recognition  of  object  meanings 

or  uses. 

6.  Visual  amimia  (pantomime  blindness),  non-recognition  of  word  or  panto¬ 

mime  mimicry. 

7.  Cortical  anosmia  (smell  memory  loss),  non-recognition  of  objects  by 

smell. 

8.  Cortical  agusia  (taste  memory  loss),  non-recognition,  of  objects  by 

taste. 

9.  Myotactic  alexia  (word  anaesthesia),  non-recognition  of  word  movements 

by  finger  or  pen. 

10.  Myotactic  amimia  (pantomime  anaesthesia),  non-recognition  of  mimicry 

by  touch. 

11.  Myotactic  apraxia  (object  anaesthesia),  non-recognition  of  objects  felt. 

12.  Paraphasia  verbalis  (spoken  word  forgetfulness),  non-recollection  of  word 

sounds. 

13.  Paramusia  (musical  sound  forgetfulness),  non-recollection  of  musical 

sounds. 

14.  Auditory  parapraxia  (object  sound  forgetfulness),  non-recollection  of 

object  sounds. 

15.  Paralexia  (word  meaning  forgetfulness),  non-recollection  of  word 

meanings. 

16.  Visual  parapraxia  (object  meaning  forgetfulness),  non -recollection  of 

object  meanings. 

17.  Parosmia  (smell  memory  forgetfulness),  non-recollection  of  smell 

meanings. 

18.  Parageusia  (taste  memory  forgetfulness),  non-recollection  of  taste 

meanings. 

19.  Myotactic  parapraxia  (object  touch  forgetfulness),  non-recollection  of 

feel  of  objects. 

20.  Myotactic  paramimia  (pantomime  forgetfulness),  non-recollection  of 

mimicry  movements. 

21.  Anomia  (name  memory  loss),  non-recognition  of  names  of  objects. 

22.  Paranomia  (name  forgetfulness),  non -recollection  of  names  of  objects. 

23.  Psychic  motor  aphasia  (spoken  word  construction  lost),  loss  of  psychic 

spoken  word  plans. 

24.  Executive  motor  aphasia  (spoken  word  utterance  loss),  loss  of  spoken 

word  motor  memories. 

25.  Psychic  agraphia  (written  word  construction  loss),  loss  of  psychic  written 

w<?rd  plans. 

26.  Executive  agraphia  (written  word  utterance  loss),  loss  of  written  word 

motor  memories. 

27.  Psychic  amimia  (pantomime  construction  loss),  loss  of  psychic  word 

mimicry  plans. 

28.  Executive  amimia  (pantomime  utterance  loss),  loss  of  word  mimicry 

motor  memories, 
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the  motor  centre ;  (3)  emissive  or  motor  apha¬ 
sia,  which  is  produced  by  an  injury  to  the 
motor  cortex  chiefly  of  Broca’s  convolution. 
Some  30  different  types  of  aphasic  disorder  of 
speech  are  known  and  may  be  summarized 
on  the  chart  here  given ;  but  some  of  the  com¬ 
moner  forms  of  aphasia  may  be  mentioned. 
Of  the  receptive  or  sensory  type,  amnesic  apha¬ 
sia,  or  word-deafness,  is  one  of  the  most  char¬ 
acteristic.  In  all  of  the  sensory  aphasias  there 
is  a  loss  of  comprehension  of  the  words  heard 
or  read.  In  amnesic  aphasia  the  patient  hears  very 
distinctly  everything  that  is  said,  but  it  might 
as  well  be  in  a  foreign  tongue,  because  of  the 
disorder  of  the  centre  for  word-memory  pic¬ 
tures  in  the  temporal  convolution.  The  patient 
usually  speaks,  but  makes  many  lapses,  not 
knowing  just  what  he  is  saying  and  on  hearing 
his  own  speech  not  understanding  it.  Many 
varieties  of  this  defect  are  known.  They 
should  be  studied  in  special  monographs  (see 
chart  for  varieties).  In  the  conduction  or 
association  aphasias  or  paraphasias,  the  asso¬ 
ciation-fibres  connecting  one  speech-centre  with 
another  are  interfered  with.  Any  of  the  types 
may  be  present,  but  the  form  most  often  seen 
is  one  in  which  the  tracts  between  the  auditory 
centres  and  the  motor  speech-centre  is  in¬ 
volved.  Here  the  patient  is  aware  of  the 
words,  knows  what  they  mean  and  tries  to 
speak,  but  speaks  incorrectly;  his  path  seems 
to  be  blocked.  The  commoner  type  is  motor 
aphasia.  In  this  Broca’s  convolution  is  affected. 
The  patient  here  sees  and  hears  and  compre¬ 
hends,  but  is  unable  to  speak  the  words.  He 
is  likewise  unable,  as  a  rule,  to  write  the 
words  he  sees  or  hears,  and  hence  suffers  from 
agraphia  as  well.  Many  common  expressions, 
as  (<yes®  and  <(no,®  ^good-morning,®  *(good 
bye,®  etc.,  may  be  retained.  The  mechanical 
necessities  that  underlie  many  intellectual  proc¬ 
esses  are  clearly  brought  out  in  the  study  of 
aphasia;  and  in  no  other  manner  is  the  knowl¬ 
edge  driven  home  how  dependent  one  is  on 
the  proper  working  of  certain  centres  and 
tracts,  as  in  the  study  of  the  defects  of  speech. 
Consult  Lichtheim,  ( Aphasia,  Brain)  (1895)  ; 
Elder,  Aphasia  and  the  Cerebral  Speech 
Mechanism*  (1897)  ;  Bastian,  ( Aphasia  and 
Other  Speech  Defects*  (1898)  ;  Pick,  Proceed¬ 
ings  of  10th  International  Congress*  (Paris 
1900)  ;  Dejerine,  ‘Semeiologie  des  Maladies 
Nerveuses)  (1902)  ;  Baldwin,  ( Dictionary  of 
Philosophy  and  Psychology,*  article  ( Speech 
and  its  Defects *  (1902-04)  ;  Jelliffe  and  White, 
‘Diseases  of  the  Nervous  System*  (3d  ed.„ 
1919). 

Smith  Ely  Jelliffe,  M.D., 
Editor  < Journal  of  Nervous  and  Mental  Dis¬ 
eases?  , 

SPEECH,  Figures  of,  deviations  from  the 
usual  order  of  words  in  a  sentence  or  from 
their  common  and  literal  sense.  These  devia¬ 
tions  are  employed  to  give  vivacity  to  language 
in  some  form  or  another.  Often  compara¬ 
tively  primitive  languages  are  rich  in  bold 
and  imaginative  figures  of  speech.  This  is 
because  youth  is,  in  language  as  in  races  and 
men,  the  period  of  imagination,  the  time  when 
the  human  mind  works  untrammeled  by  the 
restraint  of  the  knowledge  of  the  physical  laws 
of  nature.  The  life  of  primitive  man  was 


filled  with  images,  passions,  personal  interests, 
loves  and  hates.  These  images  he  was  con¬ 
tinually  creating  out  of  his  experiences  or  his 
want  of  experience.  The  moment  he  departed 
from  the  familiar  facts  and  experiences  of 
his  life,  his  childish,  untrained  mind  began  to 
picture  things,  conditions  and  results  outside 
the  common.  This  habit  of  expressing  out  of 
the  ordinary  feelings  and  conditions  of  life  by 
out  of  the  ordinary  forms  of  language  has 
remained  with  the  race  in  its  most  advanced 
stages.  These  figures  of  speech  have  been 
modified  and  refined;  but  for  all  this  they 
still  retain  much  of  the  boldness  of  their 
primitive  origin.  As  the  imagery  of  the  more 
primitive  races  is  always  the  expression  of 
thoughts  and  images  vividly  in  the  mind,  and 
as  it  is  never  forced,  it  is  generally  true  to  the 
thought  itself  and  to  the  image  which  graph¬ 
ically  presents  it.  But  this  is  far  from  being 
true  of  the  imagery  of  more  advanced  races 
who  have  borrowed  much  from  the  past,  often 
retaining  the  form  after  the  cause  that  called 
it  into  being  has  been  forgotten.  The  requi¬ 
sites  of  proper  figures  of  speech  exact  that 
every  comparison  should  be  the  result  of  a 
real  likeness  clearly  presented  in  an  apparently 
spontaneous  manner.  It  is  a  general  rule  that 
the  more  marked  the  difference  between  the 
objects  compared  the  greater  the  contrast  and, 
therefore,  the  stronger  the  effect.  As  this  effect 
should  be  practically  instantaneous  upon  those 
to  whom  the  figure  of  speech  is  directed,  it 
follows  that,  as  a  general  rule,  it  is  best  not 
to  specify  difference,  because  these  details  di¬ 
vert  the  mind  from  the  sudden  effect  desired. 
Every  word  that  truly  belongs  to  a  language 
possesses  a  denotative  and  a  connotative  sense. 
The  former  expresses  the  meaning  and  uses 
which  good  society  has  given  it;  the  latter 
presents  the  atmosphere  which  clings  to  words, 
causing  them  to  express  thoughts,  ideas  and 
associations  apart  from  their  ordinary  accepted 
use.  Connotation  gives  us,  very  often,  our 
must  suggestive  and  beautiful  figures  of  speech 
and  lends  to  poetry  and  rhetorical  prose  much 
of  their  attractiveness  and  grandeur.  In  treat¬ 
ing  of  figures  of  speech  it  is  customary  to 
divide  the  subject  into  figures  of  resemblance, 
figures  of  contrast  and  figures  expressing  other 
relations  than  either  of  the  above.  The  figures 
of  resemblance  include  the  simile,  metaphor, 
allegory  and  personification.  Those  of  con¬ 
trast  embrace  antithesis  and  epigram.  The 
third  classification  includes  metonymy,  synec¬ 
doche,  apostrophe,  exclamation,  interrogation, 
hyperbole,  climax,  irony,  vision,  euphemism, 
onomatopoeia,  litotes,  parallel,  allusion  and  al¬ 
literation.  A  simile  expresses  resemblance  be¬ 
tween  things  that  are  different.  In  the  meta¬ 
phor  this  comparison  is  implied  but  not  for¬ 
mally  expressed;  while  in  the  allegory,  which 
is  a  story  couched  in  symbolical  language,  the 
comparison  is  expressed  much  more  at  length 
than  in  either  the  simile  or  the  metaphor. 
Personification,  on  the  other  hand,  attributes 
life  to  inanimate  things  and  abstract  ideas. 
By  its  very  boldness  it  merges  the  idea  of 
resemblance  in  the  animation  of  the  thing 
personified.  Antithesis,  as  its  name  implies, 
is  a  figure  existing  by  virtue  of  the  contrast 
of  words  employed  in  a  sentence,  while  an 
epigram,  though  based  upon  contrast,  is  in- 
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dined  to  hide  this  w.ord-contrast  by  throwing 
the  force  ot  the  contrast  upon  some  general 
idea  of  contrast  in  the  statement  or  situation. 
An  epieram,  which  formerly  signified  an  in¬ 
scription  on  a  monument,  has  come  to  have  the 
sense  of  a  brief  pointed  saying,  generally  in 
the  nature  of  a  proverb.  Metonymy,  which 
literally  means  the  employment  of  one  name 
for  another,  is  expressed  by  substituting  the 
container  for  the  thing  contained,  the  sign 
for  the  thing  signified,  the  cause  for  the  effect 
or  the  effect  for  the  cause;  while  synecdoche 
substitutes  a  part  for  the  whole  or  the  whole 
for  a  part.  Apostrophe,  being  simply  a  form 
of  address,  is  frequently  used  with  other  parts 
of  speech,  more  especially  metaphor  and  per¬ 
sonification.  It  addresses  the  absent  as  if 
present  and  treats  the  dead  as  if  they  were 
living,  and  inanimate  things  as  though  pos¬ 
sessed  of  life.  Interrogations  are  frequently 
used  for  rhetorical  effect  rather  than  for  the 
purpose  of  getting  an  answer,  and  in  this  case 
they  form  true  figures  <of  speech.  In  the  same 
way  when  an  exclamation  expresses  deep  feel¬ 
ing,  more  especially  in  a  condensed  form  and 
unusual  order,  it  presents  itself  in  the  form  of 
a  figure  of  speech,  because  it  is  so  arranged  as 
to  powerfully  attract  the  imagination.  Hyper¬ 
bole  expresses  that  things  or  conditions  are 
better  or  worse,  greater  or  less  than  they 
really  are,  for  the  sake  of  the  effect  thus  pro¬ 
duced.  It  is,  therefore,  historical  exaggera¬ 
tion.  A  climax  presents  a  series  of  statements 
or  thoughts  in  the  rising  order  of  their  im¬ 
portance.  When  they  are  presented  in  the 
decreasing  order  of  their  importance  the  rhe¬ 
torical  figure  is  termed  an  anti-climax.  Irony 
conveys  a  meaning  contrary  to  the  one  sug¬ 
gested  by  the  ordinary  sense  of  the  statement. 
Vision,  which  frequently  accompanies  apos¬ 
trophe  and  personification,  presents  scenes  as 
though  before  the  eyes  although  they  are  past, 
or  imaginary  or  absent.  Euphemism  is  the 
name  given  to  that  figure  of  speech  whereby 
an  agreeable  presentation  is  given  to  something 
that  is  in  itself  disagreeable.  Onomatopoeia 
adapts  the  sound  of  words  to  their  use  and 
meaning.  When  a  statement  is  made  by  deny¬ 
ing  the  opposite  of  what  is  affirmed  the  figure 
of  speech  thus  employed  is  called  litotes.  A 
parallel  is  an  extended  antithesis,  which  con¬ 
tinues  the  comparison  of  two  similar  objects, 
while  allusion  simpiy  refers  to  some  familiar 
event  or  expression  by  way  of  explanation  or 
illustration.  Alliteration,  which  is  frequently 
called  a  figure  of  emphasis,  is  the  repetition  of 
the  same  initial  sound  in  a  succession  of  words. 
It  is  frequently  used  in  poetry;  but  it  was 
more  commonly  employed  in  more  primitive 
days  of  the  art  than  at  present.  See  Rhetoric. 
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SPEECH,  Genesis  of,  or  the  Origin  of 
Language.*  Of  these  alternative  titles  the 
latter  is  the  broader,  since  “language^  is  used 
of  the  expressive  movements  of  any  part  of 
the  body  (compare  the  term  Gesture  Lan¬ 
guage),  while  <(speech®  is  applied  only  to  ex¬ 
pressive  movements  of  the  vocal  organs.  The 
term  <(Genesis®  is  more  appropriate  than  <(ori- 
gin,®  because  the  latter  implies  that  speech 
proceeded  from  a  condition  in  which  speech  did 
not  exist,  whereas,  go  back  as  far  as  we  may 
in  the  evolution  of  animal  life,  we  shall  never 
find  a  stage  in  which  all  of  the  essential  ele¬ 
ments  of  speech  are  absent.  ^Genesis-®  on  the 
other  hand  suggests  the  earlier  stages  of  a  long 
and  continuous  process  of  development  that 
eventually  led  to  the  present  highly  complex 
forms  of  human  speech.  The  phrase  (<Origin 
of  Languages®  sometimes  occurs  to  express  the 
fact  that  many  languages  doubtless  arose  inde¬ 
pendently  in  primitive  times.  The  general 
problem  involves  two  main  questions:  (1) 

What  was  the  genesis  of  the  speech  move¬ 
ments?  (2)  How  did  the  speech  movements 
come  to  be  expressive  of  thought,  i.e.,  of  sen¬ 
sations  (ideas)  and  feeling  (emotions)  ? 
There  is  really  a  third  question  involved:  what 
is  the  genesis  of  the  ideas  and  emotions? 
While  ideas  and  feelings  are  thought  of  not  as 
language  but  as  that  which  is  expressed  by  lan¬ 
guage,  yet  it  should  be  remembered  that  the 
sensations  of  sound,  the  kinesthetic  sensations 
and  the  mental  pictures  written  and  printed 
words,  all  of  which  are  indisputably  a  part  of 
language,  are  mental  processes  of  essentially 
the  same  type  as  those  other  ideas  which  we 
usually  call  thought.  As  a  matter  of  fact 
the  problem  of  the  genesis  of  speech  has  usu¬ 
ally  been  confined  to  the  second  of  the  above 
questions,  the  other  two  being  left  as  prelimi¬ 
nary  problems  to  the  physiologist  and  the  psy¬ 
chologist.  As  a  matter  of  fact  all  three  are 
essentially  psychological  problems. 

It  is  generally  held  by  psychologists  that 
every  emotion  and  probably  every  other  mental 
state  tends  to  pass  over  at  once  into  movement. 
By  virtue  of  the  necessary  relationship  existing 
between  the  mental  state  and  the  movement  the 
latter  becomes  symbolic  of  the  former,  i.e.,  the 
movement  is  an  expressive  movement.  The 
connection  between  the  nervous  state  and  move¬ 
ment  is  very  ancient,  or,  at  least,  has  very  primi¬ 
tive  antecedents.  The  simplest  monocellular  ani¬ 
mals,  such  as  the  paramecium,  which  has  not 
even  an  especially  developed  nervous  system, 
responds  consistently  by  certain  definite  move¬ 
ments  to  certain  definite  stimuli,  and  even 
plants  possess  irritability:  that  is,  response  to 
environment  by  movement, —  which  ,  movement 
is  less  in  plants  than  in  animals  primarily,  as  it 
would  seem,  because  their  cell  walls  are  more 
rigid  than  those  of  animals.  Movements  of 
the  speech  organs  (and  speech  organs  similar 
to  those  of  man  occur  in  nearly  all  the  air- 
breathing  animals  of  higher  rank  than  the  am¬ 
phibians)  are  under  the  same  kind  of  nervous 
control  as  all  other  muscular  movements.  As 
the  movements  of  all  animals  and  even  of  plants 
are  primarily  life-serving  movements,  it  is  natu- 


*  Note —  Before  reading  this  article,  section  A  of  the 
article,  Language,  Science  of,  should  be  studied. 
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ral  to  suppose  that  all  movements  had  their  ori¬ 
gin  in  responses  to  environment  of  such  a  char¬ 
acter  as  to  continue  the  life  process.  A  plant 
turns  to  the  light,  which  is  the  source  of  the 
energy  by  which  it  makes  its  food;  the  para- 
mecium  swims  away  from  a  poisoned  area  in 
the  water  and  moves  toward  its  food.  Perhaps 
chemical  and  mechanical  laws  account  for  these 
movements.  In  the  case  of  the  lowest  animals 
that  possess  lungs  and  a  larynx  the  power  of 
movement  is  already  very  highly  developed  and 
specialized  and  under  the  control  of  a  highly 
developed  nervous  system.  All  animals  that 
possess  a  larynx  make  with  it  movements 
which  produce  air  vibrations  of  a  frequency 
within  the  range  that  is  appreciable  through 
the  ear  as  sound.  Birds  and  quadrupeds  pro¬ 
duce  loud  and  complex  sounds  which  appear  to 
play  an  important  part  in  lives  of  these  ani¬ 
mals.  Undoubtedly  man  inherited  from  his 
pre-human  ancestors  the  power  of  producing 
sounds  by  the  movements  of  his  laryngeal  and 
breathing  muscles.  The  range  of  sounds  which 
animals  are  capable  of  producing  with  their 
vocal  organs  is  far  greater  than  has  usually 
been  supposed.  This  fact  is  fully  established 
in  the  case  of  apes,  which  have  been  more  fully 
investigated  in  this  respect. 

Some  scholars  have  assumed  that  the  coo- 
ings,  gurglings  and  musical  notes  made  by  in¬ 
fants  in  such  great  variety  before  they  learn  to 
speak  represent  a  condition  in  which  primitive 
man  found  himself  before  speech  was  devel¬ 
oped.  On  the  contrary  these  infant  cries  are 
doubtless  the  outcome  of  a  high  state  of  devel¬ 
opment  of  the  laryngeal  muscles  and  extensive 
nervous  connections  which  the  child  inherited 
from  his  parents  in  whom  the  power  of  speech 
was,  of  course,  highly  developed.  It  would  be 
valuable  to  know  how  an  infant’s  vocal  move¬ 
ments  compare  in  complexity  with  those  of  an 
ape.  Phonograph  records  could  be  made  of 
both. 

Whether  the  pre-human  was  capable  of 
using  his  speech  organs  for  the  expression  of 
thought  is  a  question  which  we  can  answer  to 
no  fuller  degree  than  we  can  solve  the  same 
question  in  the  case  of  animals.  A  fundamen¬ 
tal  question  is  whether  animals,  and,  therefore, 
pre-humans  (creatures  higher  than  existing 
animals  and  still  lower  than  man)  had  the 
capacity  to  think.  Psychologists  who  have 
especially  investigated  the  mental  processes  of 
animals  believe  that  the  more  intelligent  ani¬ 
mals  (rats,  for  example)  perform  with  their 
brains  all  the  different  kinds  of  processes  that 
men  perform,  the  chief  difference  between  the 
animals  and  men  being  one  of  relative  com¬ 
plexity  rather  than  one  of  kind.  The  question 
has  often  been  raised  as  to  whether  thought 
antedated  language  in  the  evolutionary  process 
or  vice-versa.  All  that  seems  positively  affirm- 
able  on  this  point  is  that  language  (i.e.,  ex¬ 
pressive  movements)  and  intellectual  life  de¬ 
veloped  side  by  side.  Neither  preceeded  the 
other.  Indeed  the  two  together  form  one  com¬ 
plex  psychophysical  process.  Ideas  and  feel¬ 
ings  are  as  inconceivable  without  expressive 
movement  as  is  expressive  movement  without 
ideas  and  feelings  to  be  expressed.  We  may 
assume  that  an  animal’s  movements  are  a  fairly 
adequate  expression  of  his  mental  life,  just 
as  the  more  elaborate  vocal  movements  of  man 
are  a  fairly  adequate  expression  of  his  more 


complex  mental  activities.  The  problem  as  to 
how  speech  movements  (and  their  resulting 
sounds)  gained  meaning  has  been  the  subject 
of  very  extensive  discussion.  The  problem 
arises  from  the  fact  that,  while  most  expressive 
movements  other  than  speech  and  not  based 
upon  it  contain  within  themselves  some  element 
or  elements  more  or  less  directly  related  to  the 
meaning  and  naturally  suggestive  of  it,  in  the 
case  of  speech  movements  no  such  relationship 
exists  except  in  a  small  group  of  onomatopo- 
etic  words,  in  which,  however,  the  relationship 
is  merely  secondary,  i.e.,  not  between  the  move¬ 
ment  and  the  meaning  but  between  the  sound 
(which  is  a  secondary  product  of  the  move¬ 
ment)  and  the  meaning.  For  example,  neither 
the  movements  of  the  vocal  organs  which  form 
the  word  “dog®  nor  the  sounds  of  the  word  nor 
yet  the  written  or  printed  symbol  bear  the 
faintest  resemblance  to  the  object  signified. 
Latin  canis,  German  Hund,  French  chien  and 
Russian  sobaka,  words  entirely  different  in 
movement,  sound  and  appearance,  and  likewise 
bearing  no  resemblance  to  a  dog,  serve  equally 
well.  The  connection  between  the  movement 
and  the  meaning  is  purely  arbitrary.  On  the 
other  hand  a  gesture,  such  as  pointing,  is  uni¬ 
versal  among  men  and  is  intelligible  every¬ 
where.  Further,  when  an  Indian  puts  two  fin¬ 
gers  of  one  hand  astride  one  finger  of  the 
other  to  indicate  a  man  on  horseback,  or  when 
he  puts  his  hand  over  his  head  to  signify  white 
man  (i.e.,  one  who  wears  a  hat)  the  connection 
is  still  clear. 

Various  attempts  have  been  made  to  ac¬ 
count  for  this  arbitrary  (associational)  connec¬ 
tion  between  movement  and  meaning.  (1) 
Some  scholars  bridged  the  gap  by  assuming 
that  the  Creator  implanted  the  gift  of  speech 
in  man.  This  in  its  literal  sense  is,  of  course, 
absurd.  Equally  absurd,  though  not  so  con¬ 
spicuously  absurd,  is  (2)  another  “fiat®  view  of 
the  case,  which  assumes  that  groups  of  men 
came  together  and  by  deliberate  choice  selected 
certain  sounds  to  express  certain  meanings. 
Such  an  act  is  conceivable  only  among  men  who 
already  possess  the  power  of  speech.  With 
more  justification  (as  might  superficially  ap¬ 
pear)  it  has  been  urged  that  (3)  men  imitated 
characteristic  sounds  produced  by  objects  in  the 
outside  world  —  the  so-called  “bow-wow,®  or 
onomatopoetic  theory.  More  far  fetched  is  the 
suggestion  that  men  _  (4)  naturally  “rang  out® 
the  sound  characteristic  of  an  object  when 
struck  —  the  “ding-dong®  theory.  Others  as¬ 
sumed  that  (5)  instinctive  cries  came  to  be 
associated  with  and  hence  to  symbolize  the  situ¬ 
ation  or  object  which  produced  them -r-  “pooh! 
pooh  !®  theory. 

All  these  theories  must  be  regarded  as  at¬ 
tempts  to  conjecture  how  speech  might  con¬ 
ceivably  have  arisen  instead  of  as  anything 
even  remotely  approaching  a  scientific  demon¬ 
stration  of  how  speech  actually  did  arise. 
Against  the  third  theory  it  may  be  urged  that 
at  best  it  would  account  for  the  origin  of  but 
very  few  words.  Furthermore  it  has  been 
shown  that  of  even  this  relatively  small  num¬ 
ber  of  words,  some  have  attained  an  onomato¬ 
poetic  character  in  comparatively  recent  times, 
having  arisen  by  changes  of  movement  from 
words  that  formerly  had  quite  different  sounds, 
and  hence  could  not  be  used  to  substantiate  this 
theory. 
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In  so  far  as  these  theories  attempt  to  assign 
a  method  of  origin  to  individual  words,  they 
are  open  to  the  objection  that,  while  we  cannot 
say  positively  what  type  or  types  of  thought 
were  employed  during  primitive,  incipient  stages 
of  human  or  pre-human  speech,  still  in  all  like¬ 
lihood  in  these  earlier  stages  (and  this  seems 
to  hold  true  of  animals  also)  man  had  occasion 
to  express  only  masses  of  ideas,  whole  situa¬ 
tions  as  yet  unanalyzed  into  detailed  ideas  such 
as  are  expressed  by  most  modern  words.  A 
difficulty  of  the  last  theory  lies  in  the  relatively 
small  number  of  emotional  cries  found  in  a 
single  individual,  unless  we  include  the  mean¬ 
ingless  cries  of  children  mentioned  above,  with 
the  consequent  objections.  The  last  theory  also 
assumes  the  existence  of  speech  sounds  before 
thought,  which,  as  was  stated  above,  is  as  un¬ 
tenable  as  the  converse  assumption. 

In  contrast  with  these  five  theories  a  more 
scientific  attempt  to  explain  the  arbitrary  con¬ 
nection  between  speech  movements  and  mean¬ 
ing  regards  the  former,  like  other  gestures,  as 
worn-down  remnants  of  movements  that  were 
previously  useful  (life  serving).  F.  N.  Scott 
(in  Publications  of  the  Modern  Language  As¬ 
sociation  of  America^  has  called  attention  to  a 
variety  of  such  movements  of  the  speech  or¬ 
gans,  for  example,  panting,  gasping,  grunting, 
sneezing,  coughing,  choking,  etc.  The  closing 
of  the  glottis  necessarily  precedes  all  great 
muscular  efforts  of  the  body.  The  cessation  of 
such  effort  is  followed  by  its  opening.  The 
necessity  of  breathing  during  the  strain  neces¬ 
sitates  gasping.  Many  such  movements  occur 
in  typical  situations  and  in  accordance  with  the 
normal  working  of  the  mental  processes  would 
soon  become  closely  associated  with  them. 

Movements  of  the  speech  organs  productive 
of  sound  waves  occur  also  in  connection  with 
other  movements  that  are  life  serving.  Pant¬ 
ing,  for  example,  follows  upon  all  vigorous 
exercise.  The  sounds  thus  produced,  through 
association  with  the  movements  which  produce 
them  and  further  with  the  movements  which  the 
latter  accompany,  become  also  associated  with, 
and  hence  significant  of,  the  general  situation 
under  which  they  arise.  In  the  cases  men¬ 
tioned  the  connection  between  the  two  groups 
of  concomitant  movements  is  purely  physical. 
There  are,  however,  other  groupings,  the  con¬ 
nection  between  which  lies  in  the  nervous  sys¬ 
tem,  Such  secondarily  produced  movements 
(whether  of  the  vocal  organs  or  other  muscles) 
are  explained  by  psychologists  as  due  to  the 
<(overflow):>  of  exceptionally  intense  feeling  into 
other  nervous  channels  than  those  within  which 
they  would  naturally  be  supposed  to  be  con¬ 
fined.  Instances  of  such  complexes  of  move¬ 
ment  occur  in  animals.  This  view  provides  no 
final  explanation,  however,  because  it  at  once 
suggests  the  question  why  and  how  the  nervous 
connection  between  the  two  movements  arose, 
i.e.,  why  the  overflow  took  originally  the  pre¬ 
cise  channel  which  it  did. 

On  the  other  hand  there  are  sound-produc¬ 
ing  vocal  movements  which  may  be  instinctive 
in  origin  and  which  are  also  useful  in  that  they 
contribute  to  the  survival  of  the  individual  and 
hence  of  the  race.  The  various  calls  of  animals 
are  of  this  kind,  signifying,  as  they  do,  <(dan- 
ger!»  ^food,®  etc.  Pre-humans  doubtless  pos¬ 
sessed  such  calls.  Assuming  that  these  move¬ 
ments  represented  in  their  earlier  stages  unan¬ 


alyzed  general  situations,  it  is  easy  to  see  how 
(as  mental  powers  developed  in  complexity  and 
the  consequent  analysis  of  the  general  situa¬ 
tions  brought  specific  elements  into  clearer  con¬ 
sciousness;  the  specific  dominating  elements 
rather  than  the  general  complex  came  to  be 
symbolized  by  the  vocal  movements,  thus  giving 
origin  to  expressions  more  akin  in  meaning  to 
the  majority  of  existing  words. 

In  general  it  may  be  said  that  the  methods 
of  modern  science  (as  applied  both  in  psychol¬ 
ogy  and  in  linguistic  study)  constrain  the  stu¬ 
dent  of  the  genesis  of  speech  to  confine  himself 
in  his  search  for  positive  evidence  to  such  lin¬ 
guistic  processes  as  occur  in  the  experience  of 
people  now  living.  This  is  the  only  kind  of 
first-hand  evidence  which  can  be  fully  studied 
by  direct  examination  and  which  admits  of  even 
approximately  exact  scientific  control.  Thus  the 
evolutionary  processes  which  are  at  present 
taking  place  form  the  only  safe  criteria  from 
which  one  may  draw  inferences  as  to  the  con¬ 
ditions  that  prevailed  in  earlier  times.  Prob¬ 
ably  we  shall  never  be  able  to  reconstruct  such 
primitive  conditions  in  detail;  we  will  be  lim¬ 
ited  to  the  possession  of  certain  general  truths 
concerning  their  nature.  In  all  study  of  this 
subject  furthermore  one  must  be  continually 
guided  by  our  best  contemporary  understanding 
of  the  mental  processes. 

Clarence  L.  Meader, 

Professor  of  Philology,  University  of  Michigan. 

SPEED,  James,  American  politician :  b. 
Jefferson  County,  Ky.,  11  March  1812;  d.  there, 
25  June  1887.  He  was  graduated  from  Saint 
Joseph’s  College,  Bardstown,  Ky.,  in  1828, 
studied  law  at  Transylvania  University  and  in 
1833  engaged  in  practice  at  Louisville,  Ky.  He 
was  elected  to  the  legislature  in  1847  and  as 
State  senator  in  1861  he  took  an  uncompromis¬ 
ing  stand  against  the  proposed  secession  of 
Kentucky.  Later  he  was  in  charge  of  recruit¬ 
ing  stations  in  Kentucky.  He  was  appointed 
attorney-general  by  Lincoln  in  1864  and  con¬ 
tinued  in  office  until  1866  when  he  resigned  to 
resume  his  law  practice  and  his  professorship 
in  Transylvania  University.  He  served  as 
delegate  to  the  Republican  national  conventions 
of  1872-76,  but  otherwise  held  no  further  pub¬ 
lic  office. 

SPEED,  John,  English  antiquary:  b.  Far- 
ringdon,  Cheshire,  1552;  d.  London,  28  July 
1629.  He  was  taught  his  father’s  trade  of 
tailoring,  and  in  1580  was  admitted  to  the  free¬ 
dom  of  the  Merchant  Taylor’s  Company.  His 
earlier  occupation  aside  from  the  practice  of 
his  trade  was  the  drawing  of  maps,  and  in 
1608-10  he  published  a  series  of  54  (Maps  of 
England  and  Wales. >  These  reappeared  with 
descriptive  texts  as  Speed’s  (Theatre  of  the 
Empire  of  Great  Britaine)  (1611)  and  were 
subsequently  issued  in  several  editions.  His 
next  work  was  (The  History  of  Great  Britaine 
Under  the  Conquests  of  Ye  Romans,  Saxons, 
Danes  and  Normans,  .  .  .  with  the  Succes¬ 
sions,  Lives,  Acts  and  Issues  of  the  English 
Monarchs  from  Julius  Caesar  to  .  .  King 

James. )  This  work  places  Speed  as  the  first 
English  historian  in  distinction  from  the  annal¬ 
ists  and  chroniclers  of  preceding  times,  but  in 
accuracy  the  work  left  much  to  be  desired.  He 
published  also  <Genealogies  Recorded  in 
Sacred  Scripture) ;  (A  Cloud  of  Witnesses 
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.  .  confirming  unto  us  the  Truth  of  the 

Histories  in  God’s  most  Holie  Word5  (1616). 

SPEED,  John  Gilmer,  American  journalist: 
b.  Kentucky,  21  Sept.  1853;  d.  Morristown,  N. 
J.,  2  Feb.  1909.  He  was  graduated  from  the 
University  of  Louisiana  in  1869,  practised  civil 
engineering  for  a  time,  joined  the  editorial  staff 
of  the  New  York  World  in  1877,  was  its  man¬ 
aging  editor,  1879-83  and  subsequently  editor 
of  the  American  Magazine  and  Leslie’s  Weekly. 
His  publications  include  ( A  Fall  River  Inci¬ 
dent  ;  (The  Gilmers  in  America,5  and  (A  Deal 
in  Denver.*  He  also  edited  a  volume  of  the 
poems  of  John  Keats. 

SPEED.  See  Mechanics. 

SPEED  AND  SPORTING  RECORDS. 

See  Sports:  Their  Development,  Speed  and 
Record. 

SPEEDOMETER,  an  instrument  for  in¬ 
dicating  or  recording  the  rate  at  which  a  motor 
vehicle  is  traveling.  It  is  attached  to  the  dash¬ 
board,  within  easy  view  of  the  driver,  its 
mechanism  being  connected  with  the  front 
wheels  of  the  car.  Improved  types  indicate  not 
only  the  speed  at  which  the  car  is  traveling, 
but  register  the  maximum  speed  reached  and 
the  total  number  of  miles  traveled. 

SPEEDWELL,  a  genus  ( Veronica )  of 
annual  and  perennial  herbs  and  shrubs  of  the 
family  Scrophulariacece.  The  200  species  are 
mostly  natives  of  the  north  temperate  zone; 
some,  mostly  shrubby,  are  tropical  or  sub¬ 
tropical,  and  others  are  Australian.  They  are 
found  in  all  kinds  of  soils,  and  many  are  cul¬ 
tivated  in  gardens  for  their  beautiful  white, 
blue  or  pink  flowers  arranged  in  axillary  or 
terminal  racemes.  The  taller-growine  kinds 
are  used  mainly  as  border  plants,  the  dwarfed 
in  rock-gardens ;  the  shrubby  kinds  are  ever- 
blooming  in  California.  Some  of  the  species 
were  formerly  reputed  medicinal,  and  some 
were  used  as  substitutes  for  tea. 

SPEEDWELL,  The,  a  sister  ship  of  the 
Mayflower ,  which  sailed  for  Plymouth,  but  was 
unseaworthy,  and  put  back  to  port.  See  May¬ 
flower,  The. 

SPEER,  sper,  Emory,  American  jurist: 
b.  Culloden,  3  Sept.  1848;  d.  13  Dec.  1918. 
He  served  in  the  Confederate  army  dur¬ 
ing  1864-65;  was  graduated  from  the  Uni¬ 
versity  of  Georgia  in  1869;  studied  law,  and 
became  solicitor-general  of  Georgia.  He  was  a 
member  of  Congress  from  Georgia  as  an  inde¬ 
pendent  Democrat,  1879-81  and  as  Independent 
1881-83;  he  was  United  States  attorney,  1883- 
85 ;  and  was  made  a  United  States  judge  of  the 
Southern  District  of  Georgia  in  1885.  He  was 
also  president  of  the  law  department  of  Mercer 
University,  and  an  orator  of  prominence.  He 
is  the  author  of  a  legal  work  on  ( Removal  of 
Causes  from  State  to  United  States  Courts5 
(1888),  and  of  (Lectures  on  the  Constitution  of 
the  United  States.5 

SPEER,  Robert  Elliot,  American  religious 
leader  and  foreign  missions  secretary:  b.  Hun¬ 
tingdon,  Pa.,  10  Sept.  1867.  He  was  graduated 
at  Princeton  University  in  1889,  later  studied 
at  the  Theological  Seminary  there,  and  since 
1891  he  has  been  secretary  to  the  Presbyterian 
Board  of  Foreign  Missions.  He  made  tours 
of  the  foreign  missionary  fields  in  China,  India, 
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Japan  and  Korea  in  1896-97;  in  South  America 
in  1909;  and  in  Japan,  China,  Siam  and  the 
Philippines  in  1915.  He  is  widely  known  in 
missionary  circles  as  an  effective  organizer. 
Author  of  ^Presbyterian  Foreign  Missions5 
(1901)  ;  ( Missions  and  Modern  History5  (2 
vols.,  1904)  ;  Christianity  and  the  Nations5 
(1910);  (South  American  Problems5;  (John’s 
Gospel5  (1915),  etc. 

SPEICHER,  Eugene  Edward,  American 
artist:  b.  Buffalo,  N.  Y.,  5  April  1883.  He 
studied  at  the  Albright  Art  School,  Buffalo, 
at  the  Art  Student’s  League  and  the  Henri  Art 
School  in  New  York,  and  later  studied  for  two 
years  in  London,  Paris,  Holland,  Italy  and 
Spain.  He  established  himself  in  New  York, 
where  he  became  prominent  among  the  younger 
artists  as  a  painter  of  landscapes  and  portraits. 
He  was  elected  an  associate  of  the  National 
Academy  of  Design  in  1913  and  received  the 
academy’s  first  Halgarten  Prize  in  1915.  He 
was  also  awarded  a  silver  medal  at  the  Panama 
Exposition  in  1915.  Among  his  works  are  por¬ 
traits  of  Miss  Helen  Appleton  (Thomas  R. 
Proctor  Prize,  National  Academy,  1911)  ; 
Charles  Dana  Gibson  (1913)  ;  John  Nelson  Cole 
(1914);  and  the  landscape  (Morning  Light5 
(Metropolitan  Museum,  New  York  1912). 

SPEKE,  spek,  John  Hanning,  African  ex¬ 
plorer;  b.  near  Ilchester,  Somerset,  4  May  1827; 
d.  near  Bath,  15  Sept.  1864.  _  In  1844  he  en¬ 
tered  the  army  and  took  part  in  the  Sikh  War. 
During  his  leave  of  absence  he  made  hunting 
and  exploring  expeditions  over  the  Himalayas 
and  through  parts  of  Tibet,  collecting  many 
specimens  of  animals,  plants  and  minerals.  In 
1854  he  accompanied  Sir  R.  F.  Burton  (q.v.) 
and  party  in  an  expedition  to  Somaliland. 
He  next  served  in  the  Crimean  War,  and  at  its 
close  was  invited  by  Burton  to  join  him  in  an 
African  expedition,  to  be  carried  out  at  the  ex¬ 
pense  of  the  home  and  Indian  governments. 
In  June  1858,  Speke  and  Burton  proceeded  in¬ 
land  from  the  east  coast,  their  object  being  to 
ascertain  the  position  of  the  great  lakes  of  the 
interior,  confused  accounts  of  which  had  been 
from  time  to  time  received  from  the  natives. 
The  great  lake  Tanganyika  (q.v.)  was  dis¬ 
covered,  and  Burton  falling  sick,  Speke  pro¬ 
ceeded  north  and  discovered  the  south  end  of 
the  Victoria  Nyanza  (q.v.),  which  he  correctly 
judged  to  give  birth  to  the  Nile.  In  1860  he 
led  another  expedition,  organized  by  the  Royal 
Geographical  Society,  which  explored  the 
western  and  northern  margin  of  the  Victoria 
Lake,  and  found  a  river  flowing  out  of  the  lake, 
which  turned  out  to  be  the  White  Nile.  After 
long  delays  in  Uganda  and  Unyoro  the  travelers 
proceeded  northward,  and  at  Gondokoro  met 
Sir  Samuel  Baker,  who  was  leading  an  expedi¬ 
tion  southward.  Returning  home  he  was 
killed  by  the  accidental  discharge  of  his  gun 
while  out  shooting.  He  published  ( Journal  of 
the  Discovery  of  the  Source  of  the  Nile5 
(1863)  ;  and  (What  Led  to  the  Discovery  of  the 
Source  of  the  Nile5  (1864). 

SPEKE’S  ANTELOPE.  See  Bushbuck. 

SPELLING,  orthography,  the  formation  of 
words  by  means  of  letters  or  alphabetic  sym¬ 
bols.  In  certain  languages  like  Spanish,  for 
instance,  the  system  of  representing  the  sounds 
of  the  language  by  alphabetic  symbols  is  prac- 
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tically  perfect.  In  other  words  it  is  phonetic. 
In  English,  on  the  contrary,  the  multiplicity  of 
vowel  sounds  and  the  composite  character  of 
the  language  itself  have,  in  the  course  of 
several  centuries  of  growth  and  continuous 
imitations,  made  of  the  alphabet  a  curious  com¬ 
plex  and  complicated  patchwork  which  is  the 
despair  of  foreigners  who  attempt  to  learn  the 
language.  A  technically  perfect  alphabet  should 
have  an  alphabetic  symbol  to  represent  each 
sound  in  the  language  and  no  symbol  should 
represent  more  than  one  sound.  Were  this  the 
case  all  the  difficulty  in  spelling  would  at  once 
disappear.  In  Spanish  schools  spelling  is  not 
taught  because  of  the  regularity  of  the  Span¬ 
ish  alphabet.  In  Italian  also  there  is  very  little 
necessity  for  the  teaching  of  spelling,  for  the 
same  reason.  But  the  irregularity  of  the  Eng¬ 
lish  alphabet  has  placed  a  heavy  burden  upon 
the  shoulders  of  elementary  pupils  and  of 
foreigners  learning  the  language.  Years  of 
study  and  practice  are  necessary  to  acquire  a 
command  of  English  spelling. 

The  modern  English  alphabet  illustrates 
vividly  the  various  changes  through  which  the 
English  tongue  has  passed  since  the  days  when 
the  Germanic  tribes  first  began  to  overrun 
the  British  islands.  Saxon,  Dane,  Northman, 
Norman  French,  Celt  and  Latin  have  con¬ 
tributed  to  make  it  what  it  is  to-day  by  giving 
it  vowel  and  consonantal  sounds  and  modifying 
those  it  primitively  possessed  when  Saxon  and 
Celt  first  met  on  English  soil.  The  English 
alphabet  has  grown  up  without  any  attention  be¬ 
ing  paid  to  its  development  or  any  effort  being 
made  to  direct  its  development  or  to  shape  its 
ends.  The  result  is  that  English  has  acquired 
a  great  many  more  alphabetic  sounds  than  it 
possesses  symbols  with  which  to  represent 
them.  This,  in  itself,  is  bad  enough,  but  the 
confusion  is  made  all  the  greater  by  the  fact 
that  sometimes  there  are  two  or  more  symbols 
to  represent  the  same  sound,  and  that  quite 
frequently  compound  letters  are  used  to  repre¬ 
sent  simple  sounds.  How  complex,  confused 
and  confusing  is  English  orthography  may  be 
illustrated  by  presenting  the  different  garbs 
under  which  the  sound  c  or  k,  as  in  cat  or  kit 
presents  itself.  It  is  represented  by  cc  as  in 
account;  cell,  in  Bacchus;  ck,  as  in  back;  cq, 
as  in  acquaint;  cu  as  in  biscuit;  Ik,  as  in  talk, 
chalk;  Ike,  as  in  Folkestone;  q,  as  in  queen;  qn, 
as  in  liquor;  que,  as  in  barque,  antique;  quh, 
as  in  Urquhart;  sc,  as  in  viscount;  ugh,  as  in 
hough ;  and  .r,  as  in  excise,  except ;  and 
finally  by  three  combinations  of  the  k  symbol, 
k,  as  in  kite ;  ke,  as  in  Burke ;  kh,  as  in  khan, 
making,  in  all,  19  letters  and  combinations  of 
letters  to  represent  the  same  sound.  As  if 
these  various  modes  of  representing  the  same 
simple  sounds  were  not  confusing  enough, 
some  of  the  combinations  are  used  to  repre¬ 
sent  other  sounds.  Thus  ugh,  in  cough,  repre¬ 
sents  f;  ch,  in  schism  is  mute,  while  in  schist 
it  is  sounded  as  h.  X,  in  anxious  has  the  force 
of  ksh,  and  ks,  in  box.  In  Kale,  Kaiser  and 
words  of  Greek  origin,  k  has  the  sound  usually 
attributed  to  its  name,  and  office  which  betrays 
its  Greek  origin  (though  it  came  into  English 
from  Latin,  where  it  was  also  used  almost  alto¬ 
gether  in  the  spelling  of  Greek  words).  Such 
irregularities  as  the  foregoing  are  abundant  in 
English  spelling.  The  original  cause  of  these 


irregularities,  was  prolific  of  a  good  crop  of 
changes  from  the  original  Saxon  forms  of  the 
English  tongue.  These  were  multiplied  by  the 
constant  modifications  produced  by  these  vari¬ 
ous  language  sources  acting  and  reacting  upon 
one  another,  by  the  obscuring  of  full  sounds 
and  by  the  neglecting  of  others.  These  changes 
seem  to  have  been  many  and  to  have  taken 
place  rapidly  between  the  time  of  Chaucer  and 
Shakespeare.  The  evidence  of  the  cause  of 
many  of  these  changes  is  still  to  be  seen  in 
England  and  the  Lowlands  of  Scotland  to-day 
in  the.  various  rural  dialects  which  sharply  dif¬ 
ferentiate  localities. 

Printing  and  Spelling. —  When  printing  was 
first  introduced  into  Europe  there  was  no 
standard  of  spelling,  but  attempts  at  spelling 
invariably  conformed  more  or  less  to  the  sound 
of  the  word.  As  this  sound  was  frequently 
quite  different  in  different  localities  the  at¬ 
tempts  to  represent  it  phonetically  produced 
widely  varying  results.  A  similar  result  may 
be  seen  to-day  in  the  conscious  attempts  of 
certain  British  writers  to  reproduce  the  Low¬ 
land  Scotch,  Yorkshire,  Cumberland,  Devon¬ 
shire  and  other  dialects  and  of  American  dialect 
writers  to  present  graphically  the  manners  of 
speaking  English  of  the  negro,  the  various 
foreigners  in  the  country,  the  New  England, 
Ohio,  Western  and  Southern  dialects.  As  there 
is  no  prescribed  standard  for  the  representa¬ 
tion  of  these  dialects  so  there  is  no  uniformity 
of  spelling  employed  by  the  different  dialect 
writers.  This  condition  represents  well  'the 
lack  of  uniformity  in  spelling  among  writers  of 
English  previous  to  the  introducing  of  spelling 
and  even  for  some  time  afterward.  But  the 
multiplicity  of  books  made  possible  by  the  in¬ 
vention  of  the  printing  Dress,  the  vast  reduc¬ 
tion  in  the  cost  of  reproduction  and  the  conse¬ 
quent  spread  of  the  printed  word  from  the 
commercial  centres  made  the  imposition  of 
some  standard  of  spelling  necessary.  Unfortu¬ 
nately  the  imposition  of  this  standard  came  at 
a  time  when  the  English  language  was  still 
rapidly  undergoing  phonetic  changes,  and  the 
standardized  spelling  made  no  provision  for 
the  modification  of  itself  in  conformity  with  the 
changes  taking  place.  The  Renaissance  brought 
into  the  English  language  many  foreign  words, 
generally  in  their  native  dress,  and  these  in¬ 
troduced  new  sounds  and  letters  and  combina¬ 
tions  of  letters,  thus  adding  to  the  confusion, 
which  became  gradually  greater  as  many  of 
these  foreign  words,  in  the  mouths  of  the  il¬ 
literate,  were  modified  in  pronunciation  while 
still .  preserving  more  or  less  closely  their 
original  spelling.  In  the  course  of  time  these 
various  many-sided  influences,  syllables  and 
sounds  that  were  pronounced,  at  an  earlier  stage 
of  the  language,  became  mute;  but  still  the 
rules  of  printing  and  custom  engendered  by 
them  retained  them.  These  attempts  to  pro¬ 
mote  a  certain  arbitrary  uniformity  and  ac¬ 
curacy,  while  beneficial,  contributed  power¬ 
fully  to  the  increase  of  the  confusion  already 
existing,  by  failing  to  provide  for  the  recogni¬ 
tion  of  signs  becoming  mute  and  of  syllables 
and  letters  changing  their  phonetic  value.  This 
naturally  continued  to  increase  the  ambiguity  of 
the  phonetic  values  of  the  letters  of  the  alphabet 
and  to  augment  the  irregularities  in  their  use. 
No  longer  the  name  or  given  value  of  a  letter 
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and  its  sounds  in  actual  use  corresponded.  To 
such  an  extent  has  this  confusion  been  carried 
that  there  is,  at  present,  not  a  single  letter  in 
the  English  alphabet  that  does  not  represent 
two  or  more  sound  values.  The  vowels,  being 
the  actual  voice  sounds,  are  the  most  irregular 
in  this  respect.  An  analysis  of  these  sounds  is 
most  suggestive  of  the  confusion  existing  in 
English  phonetics.  Thus  o  has  10  sounds ;  a,  e, 
and  u  have  nine  each;  i  has  eight;  while  y  has 
two  as  a  vowel  and  three  as  a  consonant. 
Were  these  sounds  not  duplicated  they  would 
represent  48  different  vowels ;  but  they  are 
constantly  replacing  one  another,  thus  making 
confusion  more  confounded  to  the  foreigner 
who  attempts  to  learn  the  English  language. 
The  confusion  in  the  use  of  the  consonants  is 
great.  One  of  them,  c,  has  six  sounds ;  four,  j, 
s,  t  and  x,  have  five  sounds  each ;  three,  d,  g,  z, 
have  four  each ;  six,  f,  h,  l,  m,  n,  q,  'have  three 
each ;  and  the  remaining  seven  have  two  each. 
The  confusion  in  English  orthography  is  still 
further  increased  by  the  presence  of  a  great 
number  of  silent  letters,  some  of  which,  how¬ 
ever,  serve  to  determine  the  value  of  other  let¬ 
ters.  There  are  but  44  sounds  in  the  English 
language  yet  they  are  represented  by  about  500 
symbols  and  combinations  thereof  with  their 
various  applications. 

Phonetic  Spelling. —  Many  attempts  have 
been  made  at  phonetic  spelling,  and  the  more 
scientific  of  these  have  come  pretty  near  per¬ 
fection,  the  failure  to  achieve  perfection  being 
due,  in  some  cases,  to  a  desire  to  achieve  the 
practical  over  the  purely  scientific  and  phonetic. 
The  best  of  these  attempts  have  been  made  by 
the  writers  of  methods  of  shorthand,  one  of  the 
earliest  and  most  satisfactory  of  which  was 
that  of  Isaac  Pitman  (q.v.),  which,  with  its 
derivatives,  is  the  most  widely  used  of  short¬ 
hand  systems.  Pitman  furnished  an  alphabet 
of  24  consonant  and  six  long  and  six  short 
vowel  sounds,  as  follows :  Consonants,  p,  b,  t,  d, 
ch,  j,  k,  g  (in  go),  f,  v,  th  (in  thigh),  th  in 
thy)  s,  z,  sh,  zh,  m,  n,  ing,  1,  r,  w,  y,  h;  long 
vowels  a  (ah),  a  (say),  e  (see),  a  (all),  o,  oo; 
short  vowels,  a  (that),  e  (men),  i  (is),  o  (not), 
u  (mwch),  u  (good).  For  this  purpose  Pitman 
invented  a  series  of  new  symbols  quite  distinct 
from  those  of  the  ordinary  Roman  alphabet, 
and  he  added  a  series  of  four  diphthong  sym¬ 
bols  representing  the  sounds  i,  ow  (now),  oi 
(boy)  and  ou  (you).  These  diphthong  sym¬ 
bols  and  the  sh,  zh  and  the  two  th  sounds  are 
but  duplications  of  sounds  already  expressed 
by  other  simple  symbols  in  the  Pitman  alphabet. 
The  work  of  Pitman  and  of  some  200  workers 
in  the  field  of  shorthand  together  with  many 
who  have  followed  in  his  foot-steps  has  tended 
toward  the  simplification  of  English  spelling 
to  some  small  degree  so  far  as  the  actual  re¬ 
forms  accomplished.  But  the  work  is  really 
greater  than  it  appears,  since  the  moral  in¬ 
fluence  and  the  example  of  success  attained  of 
shorthand  writers  are  already  strongly  thrown 
in  the  balance  for  radical  and  effective  spelling 
reform,  the  demand  for  which  growing  slowly 
but  nevertheless  surely.  See  Shorthand; 
Spelling  Reform  ;  Phonetics  ;  International 
Language. 
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SPELLING  REFORM,  a  systematic  at¬ 
tempt  to  represent  phonetically  by  letters  in 
writing  and  print  the  accepted  pronunciation  of 
words.  Such  changes  as  have  been  made  in 
any  of  the  languages  where  the  attempt  has 
been  made  are  of  a  purely  tentative  order.  As 
was  to  be  expected,  in  view  of  the  power  of 
the  French  Academy,  the  greatest  advance  to¬ 
wards  a  satisfactory  and  consistent  spelling  has 
been  made  in  the  French  language,  but  there 
remains  still  much  to  be  done  before  the 
written  word  is  as  indicative  of  the  correct 
pronunication  as  is  the  case  of  Spanish  and 
Italian.  In  Spanish,  spelling  is  now  absolutely 
phonetic,  and  Italian  leaves  little  to  be  desired 
in  this  direction.  In  Germany  the  first  moves 
toward  improvement  were  made  in  1880,  the 
chief  features  of  which  were  the  omission  of 
superfluous  signs,  the  substitution  of  /  for  ph, 
the  determination  of  the  distinction  between  the 
hard  and  soft  sounds  of  s,  and  changes  of  such 
nature.  Changes  in  spelling  have  been  continu¬ 
ous  in  the  history  of  the  English  language,  and 
conscious  and  deliberate  efforts  to  simplify 
English  spelling  began  at  least  as  early  as 
1554.  Dr.  Johnson’s  ( Dictionary, )  published  in 
1755,  marked  the  beginning  of  the  era  of 
uniformity.  Previous  to  this,  people  spelled  as 
they  pleased  or  as  they  could,  sometimes  using 
two  or  even  more  forms  of  the  same  word  in 
the  same  paragraph.  Shakespeare  is  known  to 
have  spelled  his  own  name  in  30  different  ways, 
and  other  writers  of  the  times  previous  and 
after  1755  were  hampered  by  none,  or  very  slight 
conventional  rules,  and  were  free  to  spell  Hike 
gentlemen,®  not  like  pedants.  The  attempt  to 
reform  English  spelling,  as  previously  noted,  did 
not  begin  with  Johnson;  his  work  simply 
marked  the  place  this  reform  had  reached,  and 
set  up  a  common  standard.  The  reform  began 
very  early  (1554),  and  it  is  really  no  argument 
against  the  most  advanced  propositions  to  say 
we  are  getting  away  from  the  language  of 
Shakespeare  and  the  Bible,  for  if  we  compare 
the  orthography  of  the  Bible  of  1611  with  the 
Bible  of  to-day,  with  whose  spellings  there 
is  no  complaint,  as  many  as  116  changes  may 
be  found  in  one  chapter,  Psalm  cvi  for  in¬ 
stance.  The  greatest  step  forward  toward  a 
common-sense  system  was  made  by  Webster 
in  his  ( American  Dictionary*  (1828),  but  much 
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as  his  changes  were  decried,  they  were  mostly 
those  which  had  been  recommended  by  others ; 
as  for  instance,  dropping  the  Norman  French 
u  (to  which  the  English  still  cling  with  their 
inborn  hatred  of  innovation)  from  favour, 
honour ,  colour,  etc.,  changing  the  French  metre, 
etc.,  to  meter;  omitting  certain  double  con¬ 
sonants,  and  instead  bringing  the  spelling  of 
certain  classes  of  words  into  a  uniformity  of 
style  —  thus  making  mould  into  mold,  to  agree 
with  gold,  which  had  been  similarly  treated, 
except  in  rural  Ireland  where  it  is  still  goold 
( gould ).  The  Spelling  Reform  Association 
was  formed  at  an  international  convention 
held  in  Philadelphia  in  1876;  the  English 
association  was  established  in  1879,  and  in 
1884  certain  changes  were  recommended  for 
adoption  by  both  associations  as  follows : 

1.  e.—  Drop  silent  e  when  fonetically  useless,  as  in  live 

vineyard,  believe,  bronze,  single,  engine,  granite 
eaten,  rained,  etc. 

2.  ea. —  Drop  a  from  ea  having  the  sound  of  e,  as  in 

feather,  leather,  jealous,  etc. 

Drop  e  from  ea  having  the  sound  of  a,  as  in  heart, 
hearken,  etc. 

3.  eau. —  For  beauty  use  the  old  beuty. 

4.  eo. —  Drop  o  from  eo  having  the  sound  of  e,  as  in 

jeopardy,  leopard. 

For  yeoman  write  yoman. 

5.  i. —  Drop  i  from  parliament. 

6.  o. —  For  o  having  the  sound  of  u  in  but,  write  u, 

in  above,  (i abuv ),  dozen,  some  (sum),  tongue, 
(tung),  etc. 

For  women  restore  wimen. 

7.  ou. —  Drop  o  from  ou  having  the  sound  of  u,  as  in 

journal,  nourish,  trouble,  rough  (ruf),  tough 
(tuf),  and  the  like. 

8.  u. —  Drop  silent  u  after  g  before  a,  and  in  native 

English  words,  as  guarantee,  guard,  guess, 
guest,  guild,  guilt,  etc. 

9.  ue. —  Drop  final  ue  in  apologue,  catalogue,  etc.,  dema¬ 

gogue,  pedagogue,  etc.,  league,  colleague, 
harangue,  tongue,  (tung),  etc. 

10.  y. —  Spell  rhyme  rime. 

11.  Dubl  consonants  may  be  simplified. 

Final  b,  d,  g,  n,  r,  t,  f,  l,  z,  as  in  ebb,  add,  egg, 
inn,  purr,  butt,  bailiff,  dull,  buzz,  etc.  (not  all, 
hall). 

Medial  before  another  consonant,  as  battle,  ripple, 
written  (writ*n),  etc. 

Initial  unaccented  prefixes,  and  other  unac¬ 
cented  syllables,  as  in  abbreviate,  accuse,  affair, 
etc.,  curvetting,  traveller,  etc. 

12.  b. —  Drop  silent  b  in  bomb,  crumb,  debt,  doubt,  dumb, 

lamb,  limb,  numb,  plumb,  subtle,  succumb, 
thumb. 

13.  c. —  Change  c  back  to  5  in  cinder,  expence,  fierce, 

hence,  once,  peace,  scarce,  since,  source,  thence, 
tierce,  whence. 

14.  ch. —  Drop  the  h  of  ch  in  chamomile,  choler,  cholera, 

melancholy,  school,  stomach. 

Change  to  k  ache  (ake),  anchor  (anker). 

15.  d. —  Change  d  and  ed  final  to  t  when  so  pronounced, 

as  in  crossed  (crost),  looked  (lookt),  etc.,  unless 
the  e  affects  the  preceding  sound,  as  in  chafed, 
chanced. 

16.  g. —  Drop  g  in  feign,  foreign,  sovereign. 

17.  gh. —  Drop  h  in  aghast,  burgh,  ghost. 

Drop  gh  in  haughty,  though  (tho),  through  (thru). 
Change  gh  to  /  where  it  has  that  sound,  as  in 
cough,  enough,  laughter,  tough,  etc. 

18.  1. —  Drop  l  in  could. 

19.  p. —  Drop  p  in  receipt. 

20.  s. —  Drop  s  in  aisle,  demesne,  island. 

Change,  s  to  z  in  distinctive  words,  as  in  abuse 
verb,  house  verb,  rise  verb,  etc. 

21.  sc, —  Drop  c  in  scent,  scythe  (sithe). 

22.  tch. —  Drop  t  in  catch,  pitch,  witch,  etc. 

23.  w. —  Drop  w  in  whole. 

24.  ph. —  Write  /  for  ph,  as  in  philosophy,  sphere,  etc. 

After  1884  the  subject  of  spelling  reform 
did  not  attract  any  general  attention  for  more 
than  20  years  in  spite  of  the 'publication  of 
periodicals  devoted  to  the  propaganda,  and  the 
occasional  outbreak  of  some  enthusiastic  votary, 
but  in  1906  the  establishment  of  the  “Simplified 
Spelling  Board®  gave  the  reform  a  vigorous 


thrust  forward.  The  board  recommended  for 
adoption  a  list  of  300  ((simplified  spellings® 
with  which  to  begin  the  change  toward  a  more 
scientific  literation  of  the  language.  This  move 
would  probably  have  attracted  no  more  notice 
than  many  of  its  predecessors,  had  not  Presi¬ 
dent  Roosevelt  issued  an  executive  order,  in 
August  1906,  directing  the  public  printer  to  use 
all  these  spellings  in  the  papers  sent  out  by  his 
office.  The  Congress,  however,  would  not  allow 
these  changes  to  be  made  in  the  papers  that 
came  to  the  members  from  the  printer,  and  in 
December  the  order  was  rescinded.  The  rather 
ill-advised  exuberance  of  some  of  the  advocates 
of  the  reform  has  made  it  an  object  of 
temporary  ridicule,  but  the  probabilities  are  that 
the  really  great  advantages  to  be  gained  will 
be  more  and  more  appreciated,  until  the  work 
of  the  reformers  produces  tangible  and  en¬ 
during  results.  The  practice  of  isolated  in¬ 
dividuals  may  help,  but  real  reform  comes 
slowly  and  in  accordance  with  reason  and  the 
laws  of  language.  The  Simplified  Board  claims 
that  380  institutions  of  higher  learning  and 
456  newspapers  and  periodicals  are  now  using 
most  of  the  spellings  recommended  by  the 
Board. 

The  character  of  the  simplifications  proposed 
is  indicated  by  the  following  examples : 

1.  When  ed  final  is  pronounced  /,  write  it  simply  t,  where 
the  change  will  not  suggest  an  incorrect  pronunciation, 
as  askt,  fixt,  wisht,  etc.;  reducing  a  preceding  double 
consonant  to  a  single  consonant,  as  blest,  kist,  dipt, 
dropt,  slept,  etc.;  and  changing  -ced  to  -st,  as  pronounst, 
rejoist,  reverst,  etc.;  but  avoid  misleading  forms  like 
bakt  for  baked,  deduct  or  dedust  for  deduced,  etc. 

2.  Change  ph  to  /  when  so  sounded  as  alfabet,  fonograf, 
fotograf,  sulfur,  telefone,  telegraf,  etc. 

3.  Drop  e  final  after  -Iv  and  -rv,  as  delv,  twelv,  carv,  serv, 
deserv,  etc. ;  also,  in  the  endings  -He,  -ine,  -ise,  -ite,  -ive, 
unstressed  pronounced  il,  in,  it,  iv,  as  hostil,  textil,  anilin, 
determin,  engin,  examin,  genuin,  imagin,  practis,  promis, 
definit,  favorit,  infinit,  opposit,  activ,  comparativ,  nativ, 
positiv,  etc.;  and  at  the  end  of  ar(e),  hav(e),  giv(e ), 
forgiv(e),  misgiv(e),  liv(e)]  because  its  normal  use  after 
a  single  consonant  is  to  show  that  the  preceding  vowel 
is  long.  Hence  it  is  retained  in  such  words  as  bare, 
brave,  mile,  fine,  wise,  polite,  arrive. 

4.  When  the  digraph  ea  is  sounded  as  in  head  or  as  in 
heart,  use  the  letter  that  is  sounded  and  omit  the  other, 
as  helth,  hevy,  insted,  tred,  wether,  plesant,  hart,  harth,  etc. 

5.  Substitute  e  for  the  digraphs  and  ligatures  ae,  ce,  oe,  ce, 
when  not  final,  as  medieval,  fenix,  cyclopedia,  etc. 

6.  When  ch  is  pronounced  c,  drop  h,  except  before  e,  i,  and 
y,  as  caracter,  epoc,  arcangel,  mecanic,  monarc,  scolar, 
scool,  stomac,  tecnical,  etc.;  but  chemist,  architect, 
monarchy,  etc. 

7.  Drop  silent  h  from  initial  rh,  as  rapsody,  reumatism, 
rubarb,  etc. 

8.  Reduce  ll  final,  after  a  short  strest  vowel,  to  l,  as  bil,  dol, 
dril,  dwel,  fil,  ful,  fulfil,  shal,  tel,  wil,  wilful,  etc. 

9.  Reduce  the  double  final  consonants  bb,  dd,  ff,  gg,  nn,  rr, 
tt,  zz,  to  a  single  consonant,  as  eb,  ad,  od,  cuf,  eg,  bun, 
bur,  whir,  net,  buz,  etc. 

10.  Drop  -me  from  mme  final,  as  gram,  program. 

11.  Drop  -te  from  ette  final,  as  cigar et,  coquet,  etiquet,  omelet, 
quartet,  etc. 

12.  Drop  silent  ue  final  after  g,  as  catalog,  colleag,  dialog, 
pedagog,  synagog,  etc.;  except  when  g  is  preceded  by  a 
single  long  vowel,  as  in  rogue,  vague,  vogue,  etc.  Tongue 
spell  tung,  Milton’s  way. 

13.  For  -ough  substitute  o,  u,  of,  uf,  ock,  out,  or  up,  accord¬ 
ing  to  the  sound,  as  tho,  thru,  cof,  enuf,  hock,  drout, 
hiccup,  etc.  Plough  spell  plow. 

14.  Drop  silent  b  final,  as  crum,  lam,  lim,  num,  thum,  etc.; 
except  where  its  omission  would  suggest  an  incorrect 
pronunciation,  as  tomb,  comb,  etc. 

15.  Drop  e  from  ey  final  unstresst,  pronounced  like  short 
y  final,  as  abby,  barly,  chimny,  donky,  gaily,  mony,  trolly, 
vally,  whisky,  etc. 

16.  Substitute  z  for  5  in  the  verb-suffix  -ise,  as  advertize, 
civilize,  criticize,  pauperize,  etc. 

1 7.  Change  re  final  to  -er,  as  center,  fiber,  meter,  theater,  etc. 

18.  Drop  u  from  our  final  in' words  of  two  or  more  syllables, 
as  ardor,  color,  favor,  honor,  labor,  etc. 


SPELMAN  —  SPENCER 


389 


Bibliography. —  Boraston,  (Pro£essor  Skeat 
and  Spelling  Reform*  (London  1906)  ;  Bradley, 
H.,  (On  the  Relations  between  Spoken  and 
Written  Language)  (ib.,  1913)  ;  Brunot,  F., 
lLa  reforme  de  l’orthographe*  (Paris  1905)  ; 
Beaunier,  A.,  (Contre  la  reforme  de  l’ortho¬ 
graphe*  (2d  ed.  ib.  1909)  ;  d’Albrey,  J., 
(L’Orthographe  et  1  etymologie*  (ib.,  1909)  ; 
Fernald,  F.  A.,  (Ingglish  az  she  iz  spelt)  (New 
York  1885)  ;  Lounsbury,  T.  R.,  (English 
Spelling  and  Spelling  Reform*  (ib.,  1909)  ; 
Skeat,  W.  W.,  Problem  of  Spelling  Reform) 
(London  1906)  ;  Vickroy,  T.  R.,  (Fonetic 
Ticher*  (3  vols.,  Saint  Louis  1880-83)  ; 
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Spelling)  (New  York  1915)  ;  Weeks,  R,  (The 
National  Education  Association  Alphabet  and 
the  New  Spellings^  of  the  Simplified  Spell¬ 
ing  Board)  (ib.,  1912)  ;  Simplified  Spelling 
Bulletin  (New  York  1909  et  seq.,  quarterly). 

SPELMAN,  Sir  Henry,  English  antiquary: 
b.  Cougham,  Norfolk,  about  1562;  d.  London, 
1641.  He  was  graduated  at  Trinity  College, 
Cambridge,  1583,  and  then  attended  Lincoln’s 
Inn.  He  was  a  member  of  Parliament  in  1597, 
high  sheriff  of  Norfolk  in  1604  and  performed 
several  public  services  for  King  James  I.  He 
was  knighted  in  1612  and  retired  to  lifelong 
study,  founding,  in  1635.  a  short-lived  Anglo- 
Saxon  readership  at  Cambridge.  His  writings 
include  (De  non  Temerandis  Ecclesiis)  (1613)  ; 
his  colossal  work,  (Glossarium  Archaeologicum,> 
of  which  he  published  volumes  A  to  L  (1626), 
the  remainder  being  brought  out  by  his  son ; 
and  the  material  for  his  ( History  of  Sacrilege,* 
and  his  works  on  (The  Councils  of  the  Church* 
and  (The  Tenures  of  Knight  Service)  all  of 
which  were  left  incomplete  and  w.ere  posthu¬ 
mously  issued. 

SPELTER,  in  commerce,  a  name  fre¬ 
quently  applied  to  zinc,  and  to  an  impure  zinc 
used  in  soldering.  A  mass  of  junked  zinc 
articles,  likely  to  contain  impurities,  is  com¬ 
monly  classed  as  spelter. 

SPENCE,  spens,  Catharine  Helen,  Austra¬ 
lian  novelist :  b.  Melrose,  Scotland,  31  Oct.  1825 ; 
d.  3  April  1910.  Her  parents  moved  to  Australia 
in  1839;  and  20  years  later  she  began  working 
for  electoral  reform  in  behalf  of  which  she 
lectured  all  over  Australia  and  in  the  United 
States  and  Canada.  She  was  a  member  of  the 
Children’s  League  from  1888  until  her  death 
and  of  numerous  other  bodies;  and  from  1878 
onward  she  wrote  extensively  for  the  press. 
Most  of  her  literary  work  appeared  in  Fraser’s 
Magazine,  Cornhill,  Harper’s,  Melbourne  Re¬ 
view  and  Victoria  Review.  For  many  years 
she  worked  as  a  journalist  on  the  South  Austra¬ 
lia  Register;  and  at  the  time  of  her  death  she 
was  president  of  the  Effective  Voting  League 
of  South  Australia  and  vice-president  of  the 
National  Council  of  Women. 

SPENCE,  Francis  Stephens,  Canadian 
journalist  and  Prohibitionist:  b.  Donegal,  Ire¬ 
land,  29  March  1850.  He  went  to  Canada  as  a 
youth,  and  was  educated-  at  the  Toronto  Nor¬ 
mal  School.  He  was  for  a  time  engaged  in 
teaching,  but  from  1882  was  active  as  a  journal¬ 
ist.  He  edited  successively  the  Canada  Citizen, 
Vanguard,  the  Ontario  Good  Templar,  and  was 
managing  editor  of  the  Pioneer,  all  publications 
of  moral  uplift  tendency.  He  has  been  active 


in  general  organization  work  for  Prohibition, 
and  in  1886-1907  was  secretary  of  the  Ontario 
branch  of  the  Dominion  Prohibition  Alliance. 
In  1911  he  became  president  of  the  Ontario 
Municipal  Association.  Author  of  (The  Facts 
in  the  Case)  (1896). 

SPENCE,  Henry  Donald  Maurice,  Eng¬ 
lish  Anglican  clergyman  and  author :  b.  Lon¬ 
don,  14  Jan.  1836.  He  was  educated  at 
Cambridge,  took  orders  in  the  Established 
Church,  and  was  professor  of  English  literature 
at  Saint  David’s  College,  Lampeter,  Wales, 
1865-70,  and  rector  of  Saint  Mary  de  Crypt, 
Gloucester,  1870-77.  He  was  principal  of  Glou¬ 
cester  Theological  College,  1875-77,  vicar  of 
Saint  Pancras,  London,  1870-86,  and  dean  of 
Gloucester  from  the  last-named  date.  Among 
his  many  published  books  are  ( Dreamland  and 
History1*  ;  (The  Church  of  England:  a  History 
for  the  People) ;  (The  White  Robe  of  the 
Churches  of  the  11th  Century1* ;  ( Christianity } ; 
( Secrets  of  a  Great  Cathedral.1* 

SPENCER,  spen'ser,  Ambrose,  American 
jurist:  b.  Salisbury,  Conn.,  13  Dec.  1765;  d. 
Lyons,  N.  Y.,  13  March  1848.  He  was  edu¬ 
cated  at  Yale  and  Harvard  universities  and  was 
graduated  from  the  latter  in  1783.  He  was  ad¬ 
mitted  to  the  bar  in  Hudson,  N.  Y.,  where  he 
was  elected  city  clerk  in  1786.  In  1793  he 
represented  Columbia  County  in  the  State  legis¬ 
lature;  in  1795  and  Jor  seven  consecutive  years 
was  State  senator;  in  1804  became  a  justice  of 
the  Supreme  Court,  and  in  1819  was  promoted 
to  be  chief  justice,  which  office  he  resigned  in 
1823,  and  resumed  the  practice  of  his  profession 
at  Albany.  He  was  for  some  years  mayor  of 
that  city,  and  also  represented  the  Albany  dis¬ 
trict  in  Congress.  In  1844  he  presided  over 
the  National  Whig  Convention  at  Baltimore. 
His  energy,  resolution .  and  high  legal  attain¬ 
ments  left  a  permanent  impress  on  the  constitu¬ 
tion  and  institutions  of  New  York. 

SPENCER,  Claudius  Buchanan,  American 
Methodist  Episcopal  clergyman  and  editor: 
-b.  Fowlerville,  Mich.,  20  Oct.  1856.  He  was 
graduated  at  the  Northwestern  University  in 
1881,  and  was  ordained  in  the  ministry  in  that 
year.  He  .  held  pastorates  in  Michigan  and 
Colorado  in  1881-96;  edited  the  Rocky  Moun¬ 
tain  Christian  Advocate  in  1892-1900;  and  since 
1900  has  edited  the  Central  Christian  Advocate 
at  Kansas  City,  Mo.  He  is  prominent  as  a 
Prohibitionist  and  in  the  general  organization 
work  of  the  Church.  Author  of  (The  Blue 
Flower  of  Methodism*  (1903)  ;  (The  Layman* 
(1912)  ;  (That  They  May  be  One*  (1915  ),  etc. 

SPENDER,  George  John,  Earl,  English 
politician  and  bibliophile :  b.  Wimbledon,  Sur¬ 
rey,  1  Sept.  1758;  d.  Althorp,  10  Nov.  1834. 
He  was  educated  at  Harrow  and  Cambridge, 
and  was  elected  member  of  Parliament  for  the 
county  of  Northampton.  In  1783  he  became  the 
2d  Earl  Spencer.  In  the  House  of  Lords  he 
voted  with  the  Whigs  till  the  period  of  the 
French  Revolution,  when,  with  some  others  of 
the  party,  he  joined  the  party  of  Pitt.  In  1794— 
1801  he  was  First  Lord  oi  the  Admiralty  and  in 
1806-07  was  Secretary  of  State  for  the  Home 
Department.  Earl  Spencer  was  president  of  the 
Roxburghe  Club  at  its  origination,  and  pos¬ 
sessed  the  largest  and  richest  private  library 
in  the  world.  The  foundation  of  his  library 
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was  laid  in  1789,  by  the  purchase  of  books  in 
all  parts  of  Eu'rope.  It  was  described  by  Dib- 
den  in  Pibliotheca  Spenceriana5  (1814).  The 
bulk  of  this  library  is  now  included  in  the  Ry- 
lands  Library,  Manchester. 

SPENCER,  Herbert,  philosopher  and  ex¬ 
ponent  of  the  modern  philosophy  of  evolution : 
b.  Derby,  England,  27  April  1820 ;  d.  8  Dec.  1903. 
His  father  was  a  teacher,  a  Non-Conform¬ 
ist,  who  was  for  years  a  Wesleyan,  but  who 
afterward  seceded  from  that  religious  body  and 
remained  to  the  end  of  his  life  somewhat  in¬ 
different  to  outward  religious  forms,  although 
a  deeply  religious  man.  The  subsequent  tend- 
ency^  of  Spencer’s  philosophy  was  indirectly, 
but  in.  a  very  potent  way,  determined  by  the 
education  that  his  father  gave  him  during  his 
childhood  and  early  youth.  It  was  an  educa¬ 
tion  that  decidedly  tended  to  quicken  his  inter¬ 
est  in  the  study  of  nature,  and  to  develop  his 
powers  of  independent  thought  and  of  inquiry 
into  the  nature  of  things.  Furthermore,  the 
Non-Conformist  atmosphere  in  which  Spencer 
grew  up  strongly  tended  to  cultivate  in  his  mind 
political  liberalism  of  the  type  then  character¬ 
istic  of  many  of  the  most  progressive  English 
minds.  In  1837  Spencer  began  the  study  of  en¬ 
gineering  under  Mr.  Charles  Fox,  the  engineer 
of  the  London  and  Birmingham  Railway,  then 
recently  constructed.  Spencer  continued  his 
work  in  the  service  of  the  railway,  with  some 
interruptions,  until  1841.  In  1843  he  went  to 
London  and  engaged  in  contributing  to  the  va¬ 
rious  periodicals,  and  in  somewhat  varied  ac¬ 
tivities  of  a  miscellaneous  sort,  until  1850.  In 
1842  he  wrote  a  series  ot  letters  to  The  Non- 
Conformist —  a  newspaper  then  recently  estab¬ 
lished  as  an  organ  of  the  Dissenters.  The  let¬ 
ters  dealt  with  some  principles  relating  to  the 
influence  of  legislation  upon  social  processes, 
and  began  the  train  of  thought  which  Spencer 
later  developed  in  his  ( Social  Statics.5  The 
( Social  Statics,5  his  first  book,  was  written  be¬ 
tween  1848  and  1850,  and  is  characterized  by 
the  author  himself  as  <(a  kind  of  natural  his¬ 
tory-ethics.55  The  work  especially  maintains  the 
doctrine  of  the  right  of  the  individual,  and  of 
the  necessity  for  non-interference  on  the  part 
of  the  government.  The  characteristic  of 
Spencer’s  sociological  studies  at  this  time,  as 
contrasted  with  those  of  other  English 'liberals 
who  were  his  contemporaries,  was  the  tendency 
to  base  the  doctrine  of  non-interference  upon 
very  general  considerations  derived  from  natu¬ 
ral  history  and  from  the  study  of  natural  law 
in  general.  Society,  like  the  individual  organ¬ 
ism,  is,  so  Spencer  now  teaches,  the  result  of  a 
growth,  which  is  subject  to  determinate  natural 
conditions,  which  in  consequence  tends  on  the 
whole  to  results  advantageous,  in  the  end,  to 
individuals,  while  this  growth  of  society  cannot 
be  safely  interfered  with  by  artificial  devices. 
A  generalization  of  the  interests  which  Spencer 
thus  early  expressed  led  him  within  the  next 
few  years  to  a  study  of  the  processes  of  growth 
in  nature  in  their  more  general  aspects.  Ac¬ 
cepting,  almost  as  soon  as  he  distinctly  con¬ 
ceived  of  it  at  all,  the  doctrine  that  all  living 
forms  are  the  result  of  natural  processes  of 
growth,  and  are  not  due  to  special  creation, 
Spencer  was  led  during  the  immediate  follow¬ 
ing  years  to  an  effort  to  formulate  in  general 
terms  the  (<law  of  progress,55  or  of  development, 
which  he  conceived  to  be  common  to  all  such 


processes  of  growth.  In  1854-55  he  wrote  the 
first  edition  of  his  Principles  of  Psychology,5 
in  which  he  endeavored,  first,  to  characterize 
in  a  decidedly  novel  way  the  nature  and  proc¬ 
esses  of  life  in  general,  and  then  to  apply  this 
general  formula  to  the  investigation  of  the  de¬ 
velopment  of  mind.  Life,  Spencer  now  defines, 
as  a  series  of  changes  occurring  in  an  organism 
in  such  ways  as  involve  <(a  continuous  adjust¬ 
ment  of  inner  relations  to  outer  relations.55  The 
mental  processes  are  then  defined  as  a  special 
accompaniment  and  result  of  the  adjustment  in 
question.  Between  1856  and  1860  Spencer, 
despite  considerable  interruption  through  ill 
health,  published  a  large  number  of  essays  in 
various  periodicals,  among  which  the  most  im¬ 
portant  are:  (1)  the  four  papers  which  were 
later  brought  together  in  his  volume  on  Edu¬ 
cation,5  and  (2)  a  number  of  essays  tending 
toward  the  final  expression  of  his  general 
formula  for  evolution.  As  both  bodily  and 
mental  development  had  now  come,  in  Spen¬ 
cer’s  mind,  to  be  conceived  as  subject  to  uni¬ 
versal  and  common  laws,  he  began  to  consider 
the  possibility  of  a  system  of  philosophy  in 
which  the  general  process  of  evolution  should 
be  stated  in  terms  applicable  to  all  kinds  of  de¬ 
velopment.  The  first  sketch  of  this  system  of 
philosophy  was  outlined  in  1858;  and  in  1860 
the  definitive  program  of  the  (System  of 
Synthetic  Philosophy5  was  written  out.  The 
first  edition  of  the  (First  Principles,5  which 
constituted  the  first  part  of  this  <(system,55  was 
prepared  between  I860  and  1862,  and  was  is¬ 
sued  to  subscribers  in  parts.  The  second  part 
of  the  ( System  of.  Synthetic  Philosophy,5 
namely,  the  Principles  of  Biology,5  was  issued 
between  1862  and  1867.  In  1867  Spencer  re¬ 
cast  and  reissued  his  ( First  Principles.5  Be¬ 
tween  1867  and  1870  he  developed  a  new  state¬ 
ment  of  his  Principles  of  Psychology5  as 
modified  by  the  further  development  of  his 
doctrine.  The  Psychology5  in  its  new  form 
was  finished  by  1872,  and  formed  the  third  part 
of  the  system.  The  plan  of  Spencer’s  system 
required,  next  in  order,  the  application  of  his 
principles  to  the  study  of  sociology,  an  under¬ 
taking  which  proved  to  require  a  longer  time 
than  Spencer  had  originally  contemplated.  In 
1872-73,  at  the  instance  of  Spencer’s  American 
friend,  Prof.  E.  L.  Youmans,  Spencer  pre¬ 
pared,  as  an  <(extra  book55 —  not  a  part  of  the 
system  —  a  volume  for  the  International  Scien¬ 
tific  Series,  entitled  (The  Study  of  Sociology.5 
In  1874  the  first  volume  of  the  Principles  of 
Sociology5  began  to  be  issued.  For  this  work 
Spencer  had  been  making,  since  1867,  and  with 
the  aid  of  secretaries,  the  elaborate  collections 
of  material  which  were,  in  a  series  of  years, 
published  under  the  title  ( Descriptive  Sociol¬ 
ogy.5  After  completing  the  first  volume  of  the 
Principles  of  Sociology,5  Spencer  turned  for 
the  time  to  the  beginning  of  what  was  to  be  the 
last  division  of  his  system,  namely,  ethics,  and 
published,  in  1879,  the  (Data  of  Ethics.5  The 
succeeding  years,  until  the  completion  of  Spen¬ 
cer’s  system  in  1900,  were  principally  devoted 
to  the  preparation  of  the  second  and  third 
volumes  of  the  Principles  of  Sociology,5  and 
to  the  completion  of  the  Ethics.5  The  (De- 
scriptive  Sociology5  continued  to  be  issued  until 
1881  in  parts.  From  time  to  time  throughout 
the  period  of  the  preparation  of  the  synthetic 
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philosophy  Spencer  was  interrupted  for  greater 
or  shorter  intervals  by  ill  health.  But  he  never¬ 
theless  found  time  to  prepare  and  to  publish  a 
considerable  number  of  essays  of  a  controver¬ 
sial  character,  relating  to  his  system  and  to  its 
critics;  to  contribute  also  to  various  topics  of 
current  discussion;  and  his  Autobiography,1 
published  in  1904,  is  still  another  of  the  evi¬ 
dences  of  his  extraordinary  productiveness. 

The  complete  list  of  Spencer’s  works,  pub¬ 
lished  during  his  lifetime,  in  the  form  which 
they  finally  assumed,  in  so  far  as  he  regarded 
them  as  worthy  of  permanent  place  among  his 
productions,  is  as  follows:  First,  the  ( Synthetic 
Philosophy1  itself,  consisting  of  <  First  Princi- 
ples)  (1  vol.)  ;  (The  Principles  of  Biology) 
(2  vols.)  ;  (The  Principles  of  Psychology)  (2 
vols.)  ;  (The  Principles  of  Sociology1  (3  vols.)  ; 
(The  Principles  of  Ethics)  (2  vols.).  Second, 
Assays:  Scientific,  Political  and  Speculative,1 
definitive  edition  (2  vols.).  Third,  (Social 
Statics,1  revised  edition  (1  vol).  Fourth,  (The 
Study  of  Sociology)  (1  vol.).  Fifth,  <Educa- 
tion)  (1vol.).  Sixth,  (Facts  and  Comments1  (1 
vol.).  Seventh,  <  Various  Fragments1  (1  vol.). 
Eighth,  (The  Inadequacy  of  Natural  Selection1 
(1  vol.).  Ninth,  ( Descriptive  Sociology.1  The 
last  of  these  works  is,  in  the  main,  a  collection 
of  material  prepared  by  Spencer’s  assistants 
and  printed  as  such,  but  under  Spencer’s  di¬ 
rection. 

In  the  most  general  outlines,  what  is  char¬ 
acteristic  of  the  philosophy  of  Spencer  may  be 
sketched  as  follows :  In  his  theory  of  knowl¬ 
edge  Spencer  has  many  features  in  common 
with  the  classic  English  empiricism.  But  this 
empiricism,  in  his  case,  is  modified  by  consid¬ 
erations  due  to  the  doctrine  of  evolution. 
Knowledge,  namely,  as  he  teaches,  arises  not 
merely  through  the  experience  of  the  individ¬ 
ual,  but  through  the  experience  of  the  race  so 
that,  in  the  individual,  inherited  intellectual 
tendencies  determine  the  recognition  of  certain 
fundamental  truths  as  certain  and  unquestion¬ 
able  so  soon  as  attention  is  attracted  to  the  mat¬ 
ters  which  these  truths  express.  Thus,  mathe¬ 
matical  certainties  are  based  upon  a  kind  of 
evidence  which  the  individual  finds  to  be  abso¬ 
lute  and  unquestionable,  but  which  the  expe¬ 
rience  of  the  race  has  molded  into  their  pres¬ 
ent  forms.  In  consequence,  when  we  inquire 
into  the  foundations  of  knowledge,  we  meet 
with  certain  assurances,  which,  in  our  individ¬ 
ual  cases,  are  to  be  tested  by  what  Spencer  calls 
the  <(universal  postulate,11  namely,  <(the  incon¬ 
ceivability  of  the  opposite.11  That  is  whatever 
proposition  is  such  that  the  experiment  of  try¬ 
ing  to  conceive  its  opposite  to  be  true  persist¬ 
ently  fails  is  to  be  regarded  as  a  primal  neces¬ 
sity,  and  is  to  be  accepted  as  true.  If  we  ask 
how  the  human  race  came  to  know  this  propo¬ 
sition  to  be  true,  the  answer  is,  through  the 
inherited  effects  of  experience.  But  if  we  ask 
why  the  individual  must  accept  it  as  true,  the 
answer  is,  simply  because  the  opposite  is  incon¬ 
ceivable.  Among  the  principles  thus  warranted 
by  the  <(universal  postulate,11  the  principle  of 
the  ^persistence  of  force11  is  prominent. .  The 
fundamental  principles  of  ethics  have  a  similar 
foundation. 

Since  the  ultimate  source  of  our  knowledge 
lies  in  the  experience  of  the  race,  it  is  impos¬ 
sible  either  by  individual  observation  or  by 


means  of  the  inherited  effects  of  experience,  to 
fathom  the  innermost  nature  of  the  real  world. 
We  can  know  only  the  world  as  it  qppears  to 
beings  with  such  an  organization  as  the  process 
of  evolution  has  brought  to  pass  in  the  case 
of  our  race.  Any  effort  to  transcend  the  lim¬ 
itations  thus  established  leads  into  the  region 
of  what  Spencer  calls  the  ^Unknowable.11  Yet 
it  would  be  wrong  to  endeavor  to  conceive  our 
world  as  merely  a  world  of  phenomena,  or  of 
contents  of  experience,  or  to  accept  any  form 
of  idealism.  For  the  test  of  the  <(inconceivabil- 
ity  of  the  opposite11  assures  us,  as  one  of  the 
absolute  certainties,  that  a  world  of  genuine 
reality,  transcending  all  our  experience,  both 
exists  and  is  unknowable  to  us.  It  is  equally 
impossible  to  deny  (or  rationally  to  doubt)  the 
reality  of  such  a  world  and  to  attempt  any 
positive  theory  as  to  what  its  ultimate  nature 
is.  Subjective  idealism,  denying  that  the  un¬ 
knowable  exists  at  all,  is,  therefore,  according 
to  Spencer,  quite  unthinkable.  But  every  effort 
to  give  a  positive  account  of  ultimate  reality 
breaks  down  by  leading  us  to  unavoidable  con¬ 
tradictions,  such  as  are  involved  in  attempting 
to  conceive  the  world  in  its  wholeness,  as  either 
finite  or  infinite,  as  either  caused  or  uncaused, 
as  either  absolute  or  relative,  and  so  forth. 

All  such  epistemological  considerations, 
however,  are  for  Spencer  mere  preliminaries. 
His  principal  philosophical  interest  lies  on  the 
positive  side,  namely,  in  the  effort  to  reduce  to 
unity  the  laws  of  the  ((knowable-'1  world,  that 
is,  the  laws  which  govern  the  phenomena  of 
nature.  Such  a  unification  depends,  first,  upon 
recognizing  the  ^persistence  of  force11 —  a  term 
by  means  of  which  Spencer  denotes  the  con¬ 
servation  of  energy,  as  he  conceives  that  fact. 
In  practice,  however,  Spencer’s  term  <(persist- 
ence  of  force11  is  applied  in  more  various  ways 
than  those  which  are  customary  in  case  of  the 
usual  doctrine  of  the  conservation  of  energy. 
The  ^persistence  of  force,11  used  as  a  principle, 
guarantees  us  against  accepting  miracles, 
against  conceiving  anything  as  occurring  coun¬ 
ter  to  strict  natural  law,  against  accepting  the 
doctrine  of  special  creation,  and  so  forth.  In 
brief,  the  doctrine  of  the  persistence  of  force 
gives  us  a  view  of  what  may  be  called  the  ana¬ 
lytic  unity  of  nature,  namely,  a  view  of  that 
character  which  is  common  to  every  sort  of 
natural  process. 

If,  however,  we  turn  from  the  considera¬ 
tion  of  this  most  universal  aspect  of  nature  to 
a  study  of  the  various  types  of  natural  proc¬ 
esses  which  are  observable  when  we  consider 
large  masses,  or  series  of  natural  phenomena, 
we  come  hereupon  to  the  principles  characteris¬ 
tic  of  what  may  be  called  the  synthetic  unity  of 
nature,  that  is,  of  that  unity  which  appears 
when  we  consider  the  entire  lives  of  organisms, 
or  the  histories  of  races  of  living  creatures,  or 
the  history  of  planets,  of  solar  systems  or,  in 
another  realm,  of  societies.  These  processes 
which  the  persistence  of  force  render  possible 
are  of  two  general  types.  They  are,  namely, 
either  processes  of  evolution  or  processes  of 
dissolution.  Evolution  occurs  when  great  ag¬ 
gregations,  such  as  have  just  been  mentioned, 
appear  and  grow  and  become  organized.  The 
formation  of  a  stellar  system,  the  solidification 
of  a  planet,  the  gradual  building  up  aiid  diversi¬ 
fication  of  the  earth’s  crust,  the  growth  of  a 
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race  of  animals  or  of  plants,  the  life  history  of 
an  individual  or  of  a  nation  —  these  are  proc¬ 
esses  of  evolution.  Dissolution  is  the  reverse 
of  any  of  these  processes.  When  an  aggregate 
is  distintegrated,  dissolved  or  otherwise  de¬ 
stroyed,  when  an  organization  passes  away  or 
disappears,  we  are,  therefore,  dealing  with  dis¬ 
solution. 

Evolution  is  of  course  the  more  interesting 
of  these  two  processes.  It  possesses,  according 
to  Spencer,  two  characteristic  forms,  primary 
evolution  and  secondary  evolution  —  the  latter 
being  based  upon  the  former,  but  occurring  in 
less  frequent  instances,  although  these  instan¬ 
ces  are  very  highly  interesting  and  important. 
The  characteristic  of  the  primary  evolutions  is 
that  they  involve  <(an  integration  of  matter  and 
a  dissipation  of  motion.®  Such  processes  occur 
when  masses  of  matter  cool,  contract  and  solid¬ 
ify —  as,  for  instance,  when  planets  are  formed. 
The  processes  of  secondary  evolution  are  ren¬ 
dered  possible  by  the  fact  that  some  of  the 
bodies  subject  to  primary  evolution  do  not 
merely  contract  and  solidify,  but  also  pass 
through  a  stage  or  a  series  of  stages  of  their 
existence,  in  which  they  predominantly  possess 
a  Aplastic®  character.  ((Plastic  bodies®  are  such 
as  are  sufficiently  free  from  a  close  coherence 
of  parts  to  permit  of  easy  change  in  conse¬ 
quence  of  change  in  their  environment,  while 
at  the  same  time  these  plastic  bodies  are  suffi¬ 
ciently  coherent  to  retain  the  traces  of  dis¬ 
turbances  which  have  happened  to  them.  Thus, 
a  mountain  range,  subject  to  erosion,  not  only 
yields  in  numerous  ways  to  the  action  of  water 
and  of  weather,  but  retains,  in  a  great  variety 
of  ways,  the  traces  of  such  erosions  as  have  oc¬ 
curred  in  the  past,  instead  of  being  swept  away 
at  once  by  a  single  flood,  as  a  smaller  mass 
might  be.  Again,  a  living  organism  is  a  plastic 
body,  so  full  of  internal  motion,  or  of  stored- 
up  energy,  as  to  be  greatly  and  easily  disturbed 
by  its  environment,  while  at  the  same  time  it  is 
so  far  possessed  of  rigidity  in  its  structure  and 
in  its  way  of  responding  to  external  influences, 
that  traces  of  what  has  happened  to  it  remain, 
in  great  variety,  and  for  a  long  time,  or  even 
throughout  the  life  of  the  organism.  The 
power  of  an  organism  to  adjust  itself  to  new 
conditions,  in  combination  with  the  power  to 
form  and  retain  habits,  constitutes  the  basis 
for  all  the  higher  development  of  life.  All 
such  powers  depend  physically  upon  the  char¬ 
acteristics  of.  the  <(plastic  bodies,®  and  the  proc¬ 
ess  of  organic  evolution  is  altogether  to  be  de¬ 
scribed  as  due  to  the  accumulation  of  such  sec¬ 
ondary  evolution  as  these  properties  of  plastic 
organisms  make  possible.  Since  the  brain  it¬ 
self,  such  as  any  higher  animal  possesses,  is  a 
plastic  body,  the  result  of  processes  of  aggrega¬ 
tion,  and  is  itself  on  the  way  toward  a  greater 
solidification  (such  as  occurs  in  old  age),  while 
the  brain,  during  youth  and  early  maturity,  is 
at  once  extremely  sensitive  to  disturbances  and 
very  apt  to  retain  the  results  of  former  dis¬ 
turbance —  it  follows  that  the  entire  evolution 
of  the  mind,  which  so  far  as  the  mind  is  know- 
able,  accompanies  the  development  of  the  brain, 
is  itself  to  be  described  in  terms  of  the  proper¬ 
ties  of  the  plastic  bodies. 

In  consequence  of  the  fact  that  evolution, 
so  far  as  it  is  a  process  q>f  the  knowable  world, 


is  thus  a  result  of  ((the  integration  of  matter 
and  the  dissipation  of  motion,®  and,  in  case  of 
the  secondary  evolutions,  is  a  result  of  the  for¬ 
mation  of  the  plastic  bodies,  it  follows  that  all 
evolutionary  processes  must  possess  certain 
common  features.  .  The  primary  evolution, 
otherwise  called  <(simple  evolution,®  consists 
altogether  of  the  formation  of  ((coherent  aggre¬ 
gates,®  such  as  result  whenever  bodies  solidify 
and  part  with  their  internal  energies.  The 
secondary  evolution,  also  called  ((compound,® 
includes  changes  that  are  due  to  ^differences 
in  the  circumstances  in  the  different  parts  of 
the  aggregate.®  The  most  notable  result  of 
these  internal  differences  is  a  ^transformation 
of  the  homogeneous  into  the  heterogeneous.® 
Wherever  evolution  takes  place  in  a  plastic  body 
such  increasing  differentiation  is  inevitable,  the 
reason  being  that  the  traces  of  previous  changes 
are  retained,  and  are  made  the  basis  of  increas¬ 
ing  variety,  as  the  traces  of  new  changes  are 
superposed.  In  the  more  complex  instances  of 
secondary  evolution  the  transition  from  the  ho¬ 
mogeneous  to  the  heterogeneous  is  long  con¬ 
tinued  and  extremely  complicated.  It  is  ex¬ 
hibited  not  only  in  the  structure  of  an  aggre¬ 
gate,  but  in  the  functions  which  belong  to  this 
aggregate,  in  case  the  aggregate  is,  like  a  living 
organism,  the  seat  of  a  great  variety  of  ener¬ 
gies.  The  increasing  complication  and  differ¬ 
entiation  of  the  functions  and  habits  of  a  living 
organism  is  thus  the  result  of  the  same  kind  of 
process  as  makes  its  appearance  even  in  inor¬ 
ganic  nature  wherever  the  results  of  former 
changes  accumulate  in  a  plastic  body.  Wher¬ 
ever  integration  and  increasing  heterogeneity 
are  long  continued  and  important,  they  are  also 
accompanied  by  an  increasing  definiteness  of 
structure  and  function,  which  Spencer  describes 
as  due  to  the  process  called  by  him  <(segrega- 
tion.®  Segregation  is  exemplified  wherever  the 
outlines  of  things  grow  sharper,  wherever  the 
like  things  of  the  natural  world  tend  to  be 
grouped  near  together  or  the  unlike  things  to 
be  kept  apart.  For  certain  natural  forces, 
whose  presence  in  the  world  Spencer  exten¬ 
sively  illustrates,  are  working  along  with  what¬ 
ever  tends  to  differentiate  phenomena  and  are 
so  working  as  to  tend  to  sort  out,  or  to  segre¬ 
gate,  like,  and  unlike  things.  Such  forces  are 
manifest  in  the  case  of  the  formation  of  geo¬ 
logical  strata  through  sedimentary  deposits, 
and  in  the  case  of  the  grouping  together  of 
similar  organisms  in  societies,  and  in  large 
numbers  of  other  instances.  Segregation  com¬ 
bines  with  differentiation,  and  with  integration, 
to  characterize  the  whole  evolutionary  process. 

As  has  just,  been  suggested,  Spencer  also 
applies  these  principles  to  explain  the  laws  of 
social  structure  and  function  and  to  describe 
the  evolution  of  society,  and  his  especial  inter¬ 
est  in  all  these  considerations  lies  in  his  attempt¬ 
ing  to  make  clear  the  unity  of  the  evolutionary 
processes,  whether  organic  or  inorganic. 

The  application  of  the  evolutionary  formula 
to  the  study  of  psychology  has  already  been  in 
general  indicated.  Mental  functions  grow  in  a 
way  that  is  precisely  parallel  to  the  growth  of 
certain  organic  structures  and  functions.  Con¬ 
sequently  integration,  differentiation  and  segre¬ 
gation  can  be  traced  in  mental  life  as  well  as 
in  organic  life.  And  in  so  far  as  the  conditions 
of  mental  life  are  knowable  at  all,  these  con- 
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ditions  have  to  be  defined  in  the  terms  of  the 
same  evolutionary  formula  which  apply  to  plas¬ 
tic  bodies  -in  general,  that  is,  to  their  structure 
and  to  their  functions.  In  order  to  apply  these 
considerations  to  that  study  of  ethical  problems 
which  so  early  interested  him  and  to  the  de¬ 
fense  of  those  social  doctrines  which  he  so 
early  emphasized,  Spencer  laid  especial  stress 
upon  naturalism  in  ethics,  that  is,  upon  the 
necessity  of  consulting  the  natural  conditions 
of  organic  life  in  order  to  define  the  norms  of 
conduct.  Conduct  is  an  evolutionary  phenom¬ 
enon  and  is  to  be  considered  in  the  light  of  the 
general  formula  for  evolution.  Conduct,  for 
instance,  is  a  part  of  the  adjustment  of  the 
organism  to  its  environment  and  is  to  be 
judged  in  the  light  of  the  laws  of  that  adjust¬ 
ment.  That  conduct  which  secures  the  most 
perfect  adjustment  is  at  once  the  most  accept¬ 
able  to  society,  and,  by  virtue  of  the  conditions 
under  which  mind  has  developed,  is  in  the  long 
run  most  satisfactory  to  the  individual  con¬ 
cerned.  For  in  case  of  the  human  organism, 
the  adjustment  of  internal  to  external  con¬ 
ditions  normally  occurs  in  society.  Hence  such 
adjustment  as  keeps  the  individual  in  harmony 
with  his  social  order  is  conduct  of  the  type 
favored  by  evolution.  The  inherited  effects  of 
experience  appear  in  those  of  our  instincts 
which  fit  us  for  harmonious  social  life.  On 
the  other  hand,  social  harmony  does  not  mean 
social  subordination.  The  goal  of  social  de¬ 
velopment  is  a  condition  of  equilibrium  in 
which  the  individual  is  as  little  interfered  with 
by  his  society  as  possible,  in  so  far,  namely,  as 
interference  would  involve  coercion  or  re¬ 
straint.  Meanwhile,  as  this  goal  is  approached, 
the  individual  grows  increasingly  differentiated 
in  his  social  functions,  better  adapted  to  a 
wider  and  wider  range  of  social  conditions  and 
more  definite  in  his  functions. 

Notable  in  Spencer’s  work  has  been  his  at¬ 
titude  toward  the  problems  of  past  and  of  con¬ 
temporaneous  religions.  The  religions  of  the 
world  are  the  results  of  evolutionary  processes 
whose  knowable  aspect  Spencer  elaborately  dis¬ 
cusses  in  his  ( Sociology.5  Viewed  as  to  their 
contents,  they  have  always  included  efforts  to 
transcend  the  bounds  of  human  experience,  in 
a  word,  to  transcend  the  knowable.  But  in 
recognizing  the  existence  of  an  unknowable, 
the  synthetic  philosophy,  as  Spencer  maintains, 
has  itself,  in  a  measure,  justified  one  of  the 
deepest  religious  interests,  namely,  the  interest 
of  finding  ourselves  in  some  sort  of  relation  to 
a  power  which,  inscrutable  though  it  may  be, 
is  still  ever-present  and  is  the  source  of  all 
things. 

In  his  ( Essays  on  Education5  Spencer  has 
made  prominent  the  importance  of  the  study  of 
natural  science  and  has  emphasized  the  sig¬ 
nificance  of  the  sort  of  training  which  he  him¬ 
self  originally  received  from  his  father. 

In  sum,  Spencer  was  one  of  the  leaders  of 
the  age  in  which  the  modern  doctrine  of  evolu¬ 
tion  came  into  prominence.  In  his  own  devel¬ 
opment  he  was,  until  1860,  when  he  first  be¬ 
came  acquainted  with  Darwin,  substantially 
independent  of  other  evolutionary  thinkers,  at 
least  among  his  contemporaries.  Indirectly 
and  somewhat  unconsciously,  he  was  influ¬ 
enced  (as  Prof.  John  Dewey  has  pointed 
out)  by  the  tradition  of  18th  century  French 


philosophy ;  consciously  he  was  molded  by  the 
English  liberalism  of  his  time;  and  less  promi¬ 
nently  he  was  affected  by  the  Kantian  epis¬ 
temology,  with  its  limitation  of  human  knowl¬ 
edge  to  the  phenomenal  world.  The  Kantian 
influence  was  indirect,  occurring  through 
Spencer’s  reading  of  Hamilton  and  of  Mansel. 
Spencer’s  popular  influence  has  been  very  large 
—  still  larger  in  America  than  in  England. 
His  most  notable  undertaking  is  the  effort  to 
formulate  the  doctrine  of  evolution  in  gen¬ 
eral  terms;  as  a  part  of  the  undertaking,  his 
work  in  psychology,  in  sociology  and,  to  a 
less  degree,  in  educational  theory  and  in  ethics, 
has  proved  widely  influential.  Consult  Elliott, 
H.,  (Herbert  Spencer)  (New  York  1916)  ; 
Hudson,  W.  H.,  ( Introduction  of  the  Philoso¬ 
phy  of  Herbert  Spencer5  (New  York  1894)  ; 
Collins,  F.  H.,  ( Epitome  of  the  Synthetic  Phi- 
losophy)  (New  York  1901)  ;  Royce,  J.,  (Herbert 
Spencer:  an  Estimate  and  Review5  (New 
York  1904  containing  also  personal  reminis¬ 
cences  by  James  Collier). 

Josiah  Royce, 

Late  Professor  of  Philosophy,  Harvard  Uni¬ 
versity. 

SPENCER,  Jesse  Ames,  Protestant  Epis¬ 
copal  clergyman,  author  and  educator:  b.  Hyde 
Park,  N.  Y.,  17  June  1816;  d.  Passaic,  N.  J., 
2  Sept.  1898.  Having  graduated  from  Colum¬ 
bia  University  and  completed  in  1840  a  course 
in  theology  at  the  General  Theological  Semi¬ 
nary,  he  entered  the  ministry,  becoming  rector 
of  Saint  James  Church,  Goshen,  N.  Y.,  where 
he  remained  for  two  years.  Later,  he  became 
professor  of  Latin  and  Oriental  languages  at 
Burlington  College,  1849-50;  accepted  the  posi¬ 
tion  of  editor  and  secretary  of  the  Episcopal 
Sunday  School  Union  and  Church  Book  Society, 
serving  from  1851-57 ;  for  two  years,  1863-65, 
was  rector  of  Saint  Paul’s  Church,  Flatbush, 
L.  I.,  and  from  1869-79  was  Greek  professor  in 
the  College  of  the  City  of  New  York  and 
professor  emeritus,  1879—81 .  His  most  important 
books  were  ( History  of  the  English  Reforma¬ 
tion5  (1846)  ;  (History  of  the  United  States5 
(1856-69)  ;  ( Sketch  of  the  History  of  the  Prot¬ 
estant  Episcopal  Church  in  the  United  States5 
(1878);  ( Memorabilia :  Recollections  of  Sixty 
Year?,  1826-865  (1890),  etc.  He  also  edited 
six  volumes  of  Arnold’s  series  of  Greek  and 
Latin  textbooks  (1846-50),  etc.  In  1883  the 
House  of  Bishops  appointed  him  custodian  of 
the  Standard  Bible. 

SPENCER,  John  Canfield,  American 
lawyer,  son  of  Ambrose  Spencer  (q.v.)  :  b. 
Hudson,  N.  Y.,  8  Jan.  1788;  d.  Albany,  N.  Y., 
18  May  1855.  He  was  graduated  from  Union 
College  in  1806,  was  private  secretary  to  Gov¬ 
ernor  Tompkins  in  1807-09  and  in  the  latter 
year  was  admitted  to  the  bar.  In  1811  he  be¬ 
came  master  in  chancery,  was  appointed  judge- 
advocate-general  on  the  northern  frontier  in 
1813  and  assistant  attorney-general  of  New 
York  in  1815.  He  served  in  Congress  in  1817— 
19,  was  a  member  of  the  State  assembly  in 
1819-20,  acting  as  speaker  in  the  latter  year, 
and  in  1824-28  he  was  State  senator.  He  was 
one  of  the  commissioners  to  revise  the  statutes 
of  the  State  of  New  York  and  was  special 
attorney-general  in  the  prosecution  of  the 
Masonic  murder  of  William  Morgan  (q.v.).  In 
1839-41  he  was  Secretary  of  State  and  Super- 
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intendent  of  common  schools  and  in  the  last- 
named  year  was  appointed  Secretary  of  War  by 
President  Tyler.  He  was  transferred  to  the 
Treasury  Department  in  1843,  but  resigned  in 
the  following  year  because  of  his  disapproval  of 
the  annexation  of  Texas.  He  thereupon  re¬ 
sumed  his  law  practice,  was  afterward  a  mem¬ 
ber  of  various  State  commissions,  was  actively 
instrumental  in  introducing  an  improved  Gom- 
mon  school  system,  and  the  organization  of  the 
State  asylum  for  idiots  was  due  largely  to  his 
efforts.  He  edited,  with  preface  and  notes, 
Henry  Reeve’s  translation  of  Tocqueville’s 
democracy  in  America)  (2  vols.,  1838),  and 
was  joint  author  of  ( Revision  of  the  Statutes 
of  New  York)  (3  vols.,  1846).  Consult  Proc¬ 
tor,  (Review  of  John  C.  Spencer’s  Legal  and 
Political  Career>  (1886). 

SPENCER,  Joseph,  American  soldier: 
b.  East  Haddam,  Conn.,  1714;  d.  there,  13  Jan. 
1789.  He  entered  the  Northern  army  in  1758, 
rose  to  the  rank  of  colonel  and  in  1775,  at  the 
suggestion  of  Washington,  was  appointed 
brigadier-general  by  Congress  He  took  um¬ 
brage  at  the  promotion  of  Gen.  Israel  Put¬ 
nam  and  was  about  to  withdraw  from  the 
army  but  decided  to  remain  and  served 
around  Boston  until  its  evacuation.  He  was 
then  transferred  to  the  defense  <of  New  York, 
promoted  major-general  in  1776  and  in  1778 
he  was  placed  in  command  in  Rhode  Island. 
He  assembled  his  forces  at  Providence,  and 
instituted  a  movement  against  the  British  at 
Newport  which  failed,  resulting  in  his  censure 
and  retirement. 

SPENCER,  Joseph  William  Winthrop, 

American  geologist:  b.  Dundas,  Canada,  26 
March  1851.  After  graduating  from  McGill 
University,  Montreal,  in  1874,  where  he  took 
first  honors  in  geology  and  mineralogy,  he 
studied  at  the  University  of  Gottingen,  Ger¬ 
many,  whence  he  was  graduated  Ph.D.,  in  1877. 
In  1877  he  was  appointed  science  master  at  the 
Collegiate  Institute  at  Hamilton,  Ontario ;  in 
1880  became  vice-president  and  professor  of 
geology  in  King’s  College,  Nova  Scotia;  in 
1882  accepted  the  chair  of  geology  in  the  Uni¬ 
versity  of  Missouri,  remaining  there  till  1887 ; 
and  was  State  geologist  of  Georgia  from 
1888-93.  He  designed  the  museum  building 
for  the  University  of  Missouri  and  procured 
many  of  the  specimens  for  the  geological  de¬ 
partment.  In  1893,  having  come  to  New  York, 
he  became  dissatisfied  with  the  technical  pub¬ 
lications  of  the  experimental  stations  and  in¬ 
duced  the  legislature  to  appropriate  $8,000  for 
university  extension  of  agriculture,  the  money 
being  placed  with  Cornell  University,  part  for 
carrying  the  Agricultural  College  to  the  farmer 
and  part  for  the  Experimental  Station.  In 
1896  he  was  placed  in  charge  of  the  depart¬ 
ment  for  a  farmers’  correspondence  reading 
course  and  later,  with  the  aid  of  the  Depart¬ 
ment  of  Public  Instruction,  succeeded  in  intro¬ 
ducing  agriculture  under  the  name  of  <(nature 
study®  into  the  public  schools.  In  1905-08 
he  was  special  commissioner  of  the  Geological 
Survey  of  Canada.  He  has  made  extended 
investigations  of  glacial  geology  of  the  Great 
Lakes  region  and  Niagara  Falls  and  of  the 
geologic  history  of  the  Antilles  and  Central 
America.  His  report  on  (The  Falls  of  Ni¬ 


agara }  (1907),  in  which  the  age  iof  the  falls 
is  stated  to  be  39,000  years  plus  or  minus  4,000 
years,  was  issued  by  the  Canadian  Geological 
Survey.  He  has  written  (Niagara,  Fossils) 
(1884);  (Glacial  Erosion  in  Norway)  (1887); 
( Geological  Survey  of  Southwestern  Georgia) 
(1891)  ;  ( Geological  Survey  of  the  Paleozoic 
Belt  of  Georgia*  (1893)  ;  (Origin  of  Niagara 
Falls  and  History  of  the  Great  Lakes*  (1895)  ; 
and  many  papers  in  scientific  journals,  relating 
to  the  same  subjects. 

SPENCER,  Platt  Roger,  American  pen¬ 
man:  b.  East  Fishkill,  N.  Y.,  7  Nov.  1800;  d. 
Geneva,  Ohio,  16  May  1864.  At  15  he  taught 
his  first  writing  class;  and  from  1816-21  was 
employed  as  a  bookkeeper.  He  then  studied 
law  and  later  became  a  teacher  in  the  common 
schools.  He  was  instrumental  in  the  establish¬ 
ment  of  business  colleges  throughout  the  United 
States,  and  published  ( Spencer  and  Rice’s  Sys¬ 
tem  of  Business  and  Ladies’  Penmanship *  ; 
( Spencerian  or  Semi- Angular  Penmanship.* 
What  is  known  as  Spencerian  penmanship  de¬ 
rives  its  name  from  him  as  its  exponent. 

SPENCER,  Sara  Andrews,  American 
social  reformer:  b.  Savona,  Steuben  County, 
N.  Y.,  21  Oct.  1837;  d.  1909.  She  was  gradu¬ 
ated  from  the  Saint  Louis  Normal  School, 
1856,  and  was  married  to  H.  C.  Spencer  in 
1864.  Having  removed  to  Washington  she 
with  72  other  women  attempted  to  register 
and  vote  in  1871  but  was  refused.  She  then 
brought  suit  which  resulted  in  decisions  of  the 
Supreme  Court  of  the  District  of  Columbia 
and  the  Supreme  Court  of  the  United  States 
that  women  could  not  vote  without  local  en¬ 
abling  legislation.  She  was  instrumental  in  the 
passage  of  a  bill  in  the  District  of  Columbia, 
1873,  for  the  rescue  of  outcast  girls,  and  was 
secretary  of  the  National  Woman  Suffrage  As¬ 
sociation  1874-81,  and  president  of  the  Woman 
Franchise  Association  of  the  District  of  Colum¬ 
bia,  1871-76.  She  has  published  ( Problems  of 
the  Woman  Question)  :  <Thirty  Lessons  in  the 
English  Language.* 

SPENCER,  Sir  Walter  Baldwin,  professor 
of  history  at  the  University  of  Melbourne :  b. 
Stratford,  England,  1860.  He  was  graduated 
from  Oxford  and  became  professor  of  biology 
in  the  University  of  Melbourne  in  1887  and 
director  of  the  National  Museum  of  Natural 
History,  Geology  and  Ethnology.  He  was  a 
member  of  the  Horn  Scientific  Expedition  to 
central  Australia  in  1894  and  editor  of  its  re¬ 
ports.  With  F.  I.  Gillen,  he  conducted  an 
ethnological  expedition  across  Australia  to  the 
Gulf  of  Carpentaria  in  1902.  He  was  knighted 
in  1904.  He  is  joint  author  with  Gillen  of 
(The  Native  Tribes  of  Central  Australia* ;  and 
also  of  <  Northern  Tribes  of  Central  Australia* ; 
and  author  of  (Pincal  Eye  in  Lacertilia*  ;  (The 
Narrative  of  the  Horn  Expedition*  ;  <  Across 
Australia*  (1902)  ;  (Native  Tribes  of  the 
Northern  Territories  of  Australia*  (1914). 

SPENCER,  Iowa,  city,  county-seat  of  Clay 
County,  on  the  Little  Sioux  River,  and  on  the 
Chicago,  Milwaukee  and  Saint  Paul  Railroad, 
75  miles  northwest  of  Fort  Dodge  and  80  miles 
northeast  of  Sioux  City.  It  is  in  an  agricul¬ 
tural  and  stock-raising  region.  Its  chief  in¬ 
dustries  are  connected  with  farm  and  dairy 
products.  It  is  a  railway  junction  and  local 
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commercial  centre.  It  makes  large  shipments 
.of  corn,  wheat,  livestock,  vegetables  and  dairy 
products.  There  are  public  elementary  schools, 
a  high  school,  a  private  commercial  school,  a 
library,  banks  and  newspapers.  Pop.  (1920) 

SPENCER,  Mass.,  town,  one  of  the  county- 
seats  of  Worcester  County,  on  the  Boston  and 
Albany  Railroad,  about  12  miles  west  of 
Worcester.  It  is  in  a  beautiful  region,  about 
1,000  feet  above  sea-level  and  surrounded  by 
farm  lands.  _  It  was  settled  in  1717  by  Nathaniel 
Wood.  Originally  it  was  a  part  of  Leicester, 
and  in  1744  it  was  made  the  West  Parish  of 
Leicester,  and  in  1753  was  incorporated  as  a 
town  with  the  name  of  Spencer.  In  1744  its 
first  church  was  organized.  It  is  the  birthplace 
of  Elias  Howe  (q.v.),  inventor  of  the  sewing 
machine.  It  has  a  large  shoe  factory,  woolen 
mills,  vinegar  works  and  wire  works.  There 
are  seven  churches,  the  David  Prouty  high 
school,  public  and  parish  elementary  schools, 
and  the  Richard  Sugden  Public  Library,  opened 
in  1857.  There  are  several  banks  and  news¬ 
papers.  The  government  is  administered  by  a 
board  of  five  selectmen.  Pop.  (1920)  5,930. 

SPENCER  GOLF,  Australia,  a  large  inlet 
of  the  Indian  Ocean  indenting  the  south  coast 
of  South  Australia  between  Eyre  and  Yorke 
Peninsula.  Sixty  miles  wide  at  the  entrance,  it 
widens  to  nearly  100  miles,  and  then  narrows 
gradually  into  a  fiord  at  Fort  Augusta,  nearly 
200  miles  inland. 

SPENER,  spa'ner,  Philipp  Jakob,  German 
clergyman,  <(the  father  of  Pietism® :  b.  Rap- 
poltsweiler,  upper  Alsace,  13  Jan.  1635;  d.  Ber¬ 
lin,  5  Feb.  1705.  Although  called  the  founder 
of  Pietism  (q.v.),  which  resulted  in  a  salutary 
reformation  within  the  Lutheran  State  Church, 
none  of  the  errors  or  extravagances  which 
marked  the  development  of  the  movement  can 
be  attributed  to  Spener.  _  His  early  training  re¬ 
vealed  to  him  the  necessity  of  a  moral  and  re¬ 
ligious  reformation  of  the  German  Church  and 
with  a  view  to  the  ministry  he  studied  practical 
Christianity  at  Strassburg,  specialized  in  philol¬ 
ogy,  history  and  philosophy,  gained  his  degree 
of  master  in  1653,  spent  a  year  in  Geneva 
where  he  was  powerfully  influenced  by  Leger 
and  Labadie,  studied  also  at  Basel,  Tubingen 
and  Lyons,  and  in  1666  became  a  pastor  at 
Frankfort-on-the-Main.  Pietism  developed 
from  meetings  at  his  house  at  which  his  ser¬ 
mons  were  discussed  and  the  Scriptures  were 
expounded.  In  1675  he  published  his  (Pia 
Desideria,  oder  herzliches  Verlangen  nach 
gottgefalliggr  Besserung  der  wahren  evan- 
gelischen  Kirche5  or  ( Earnest  Desires  for  a  Re¬ 
form  of  the  True  Evangelical  Church.5  It  em¬ 
bodied  proposals  for  the  restoration  of  life  in 
the  church,  chief  of  which  were  the  serious 
study  of  the  Scriptures  in  private  meetings, 
ecclesiola  in  ecclesia,  a  smaller  church  within  a 
church  —  a  heart  of  spirituality ;  the  universal¬ 
ity  of  the  Christian  priesthood,  the  laity  sharing 
in  the  spiritual  government  of  the  church;  and 
regeneration  or  the  promotion  of  personal  piety 
instead  of  the  inculcation  of  dogmatic  beliefs. 
The  work  created  a  deep  impression  throughout 
Germany  and  much  offense  among  orthodox 
clergymen,  the  more  so  that  its  premises  were 
undeniable.  The  (Pia  Desideria)  was  followed 
in  1680  by  ^llgemeine  Gottes-gelehrtheit.5 


In  1686  he  was  appointed  first  court  chaplain  at 
Dresden,  but  soon  offended  his  patron  Elector 
John  George  III  by  his  outspoken  and  uncom¬ 
promising  .  attitude  in  the  fulfilment  of  his 
duties.  His  criticisms  of  the  immorality  of  the 
wealthy  classes  had  previously  given  offense, 
but  in  1691  the  court  of  Brandenburg  was  in¬ 
fluenced  to  offer  him  a  rectorship  and  he  be¬ 
came  <Konsistorialrat>  of  Saint  Nicholas  in 
Berlin.  In  a  court  and  government  more  in¬ 
clined  to  rationalism  than  pietism  Spener,  how¬ 
ever,  was  held  in  esteem  and  along  lines 
advocated  by  him  the  university  of  Halle  was 
founded  in  1694  and  became  the  centre  whence 
pietism  spread.  He  was  a  vdluminous  writer 
and  the  movement  which  he  originated  owing 
to  the  extremes  to  which  some  of  his  followers 
went  was  constantly  attacked  and  abused  by 
the  orthodox.  The  theological  faculty  of  Wit¬ 
tenberg  in  1695  condemned  as  errors  264  prop¬ 
ositions  contained  in  his  writings.  Three  years 
before  his  death  he  completed  (Theologische 
Bedenken5  (4  vols.,  1700-02).  <Letze  Theo- 
logische  Bedenken5 ^  appeared  posthumously 
with  a  biographical  introduction  by  C.  H.  von 
Canstein  (1711).  Consult  Gruneberg,  P.,  (P.  J. 
Spener)  (3  vols.,  Gottingen  1893-1906)  ;  Hoss- 
bach,  W.,  ( Philipp  Jakob  Spener  und  seine 
Zeit)  (Berlin  1828  ;  3d  ed.  1861). 

SPENLOVE-SPENLOVE,  Frank,  Eng¬ 
lish  painter:  b.  Sterling,  Scotland,  1866.  At  the 
Paris  Salon  his  (Funerailles  dans  les  Pays  Bas) 
was  awarded  the  gold  medal  of  Paris  and  pur¬ 
chased  for  the  Luxembourg  (1901).  He  ex¬ 
hibited  at  the  Royal  Academy  for  the  first  time 
in  1886  and  has  been  represented  there  every 
year  since.  Among  his  landscapes  and  genres 
may  be  mentioned  ( After  Summer  Days5 ; 
(Night’s  Awakening) ;  (Gilded  Pastures) ;  (Over 
the  Valley5  >  ( Avenues  of  Gold) ;  (Picardy) ; 
(The  Hurrying  Storm5  ;  (A  Winter’s  Tale  — 
Funeral  Blessings,  Holland) ;  (Unto  This  Last 
— The  Pilot’s  Funeral5;  (Too  Late) ;  <Dar- 
sham  Vale5 ;  (Autumn  Glory) ;  (The  Little 
White  Cross5 ;  (Grey  of  the  Morn5 ;  (In  the 
Shadow  of  the  Church5,  etc. 

SPENSER,  Edmund,  English  poet:  b.  Lon¬ 
don  (probably  in  East  Smithfield  near  the 
Tower),  about  1552;  d.  Westminster,  16  Jan. 
1599.  He  was  the  eldest  son  of  Elizabeth  (cf. 
(Amoretti,5  LXXIV)  and  (perhaps)  John 
Spenser,  <(free  journeyman55  in  the  <(arte  or 
mysterie  of  clothmakynge,55  in  1566  with  one 
Nicholas  Peele,  <(sheerman55  in  Bow  Lane.  A 
<(John  Spenser,  son  of  John  Spenser,  gent.,55 
known  to  have  followed  the  poet  through  the 
same  school  and  college,  may  have  been  a 
younger  brother.  In  the  Burnley  district  of 
N.  E.  Lancashire  there  was  a  family  of  Spen¬ 
sers,  among  whom  the  names  John,  Edmund, 
Lawrence  were  common.  The  poet  had  a  son 
Lawrence.  Edmund  also  shared  in  the  benefac¬ 
tions  of  Dean  Nowell,  relative  by  marriage  of 
the  Lancashire  Spensers. 

This  commonplace  upcountry  stock  hardly 
invited  celebration  from  the  ambitious  Court 
poet;  but  the  Spencers  of  Althorpe,  Northamp¬ 
tonshire,  were  a  kinsfolk  to  be  claimed  and  pro¬ 
claimed.  And,  after  1590  at  least,  three  daugh¬ 
ters  of  Sir  John  Spencer,  head  of  that  ((house 
of  auncient  fame,55  acknowledged  and  patronized 
their  now  famous,  if  still  impecunious  connec¬ 
tion;  he  in  return  is  profuse  with  dedication 
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and  complimentary  allusion.  To  one,  Elizabeth, 
Lady  Carey,  he  writes,  dedicating  (Muiopot- 
mos> :  .  I  have  determined  to  give  my¬ 

self  wholy  to  you,  as  quite  abandoned  from 
myselfe,  and  absolutely  vowed  to  your  serv¬ 
ices.®  No  doubt  solely  on  the  strength  of  this 
((platonic®  vow,  Nashe  two  years  later  (1593) 
assured  Lady  Carey  in  his  dedication  of 
(Christs  Tears  over  Jerusalem)  that  ((Fame’s 
eldest  favorite,  Maister  Spenser,  in  all  his 
writings  he  prizeth  you.® 

To  his  father’s  association  with  the  Mer¬ 
chant  Taylors’  Company,  and  to  Dean  Nowell’s 
help,  Spenser  apparently  owed  an  excellent  edu¬ 
cation.  The  recently  (1561)  founded  Merchant 
Taylors’  School  offered  free  tuition  to  100  poor 
boys  and  the  <(free  journeyman’s®  son  was 
doubtless  one  of  these.  Later,  at  Pembroke 
College,  Cambridge,  he  matriculated  20  May 
1569  as  a  ((sizar,®  or  student  who  for  certain 
services  was  exempted  from  fees  and  given 
board  and  clothing.  Moreover,  Dean  Nowell’s 
accounts  (ed.  Grosart,  1877)  show  several  gifts 
of  money  from  1569  on;  and  already  in  1569 
Spenser  was  earning  money  himself.  At  least, 
certain  sonnets  included  by  Ponsonby  in  the 
<Complaints)  of  1591  are  manifest  revisions 
from  a  certain  (Theatre  for  Worldlings)  of 
1569.  This  was  an  English  translation  of  a 
Protestant  polemical  miscellany  by  a  Flemish 
refugee  physician,  John  Vander  Noodt,  resident 
at  Christ  Church  school,  and  very  likely  known 
to  Mulcaster,  master  of  Merchant  Taylors’ 
School.  .  Mulcaster’s  boys  were  especially 
trained  in  Italian  and  French  and  young  Spen¬ 
ser  may  well  have  been  recommended  to  Vander 
Noodt  for  the  place.  Moreover,  Spenser  was 
almost  certainly  behind  Ponsonby  in  the  publi¬ 
cation  of  the  <Complaints) ;  and  abundant  in¬ 
ternal  evidence  makes  for  the  authenticity  of 
the  translated  sonnets.  These  are  from  the 
<Songe)  added  to  DuBellay’s  (Antiquitez  du 
Rome,-*  and  Marot’s  version  in  sonnets  of 
Petrarch’s  canzone  ^tandomi  un  giorno,  solo, 
alia  fenestra. }  They  illustrate  interestingly  the 
early  maturing  of  the  poet’s  elegiac  Puritanism, 
stately  archaic  diction,  and  flexible  verse. 
Though  rhymed  for  the  ( Complaints,*  the  Bel- 
lay  <(sonnets®  of  1569  are  in  a  blank  verse  better 
modulated  than  any  other  between  Surrey  and 
Marlowe. 

Spenser  took  his  B.A.  at  Cambridge  1573 ; 
M.A.  1576.  Allowances  for  protracted  illnesses 
indicate  delicate  health ;  but  he  was  clearly  an 
eager,  if  discursive,  student.  Following  Mul¬ 
caster’s  lead,  he  read  widely  Italian  and  French 
literature  as  well  as  classic,  the  older  English 
authors  —  especially  Chaucer  and  Langland, 
moral  and  natural  philosophy — especially  the 
hybrid  Platonism  of  the  period.  Harvey’s  nick¬ 
names  for  him  —  Htalianate  Seignor,®  <(Your 
French  Monsieurship ,®  etc. —  recognize  his 
cosmopolitan  tastes.  Training  and  temperament 
made  him  sharply  partisan  for  the  Puritans, 
whose  leader  in  the  University,  Cartwright, 
was  driven  from  his  chair  of  divinity  in  1570. 

The  young  master  of  arts  probably  did  not 
seek  a  fellowship.  Had  he  failed,  his  friend 
Harvey  was  not  the  man  to  have  kept  silence. 
More  poet  than  scholar,  Spenser  doubtless,  like 
other  needy  Elizabethan  poets,  looked  to  place 
and  patron  and  became  first,  it  would  seem, 
tutor  or  secretary  in  the  family  of  a  lady  of 


rank  in  the  <(North  partes®  of  England;  and 
was  then,  upwards  of  a  year  later,  called  by 
Harvey  to  Kent  <(for  his  more  preferment.® 

This  (<Gentlewoman  of  no  meane  house®  in 
the  <(North  partes®  is  the  <(Rosalinde®  of  the 
(Shepheards  Calendar*  ;  and  the  poet’s  pretense 
of  blighted  passion  implies  probably  no  more 
than  regulation  ((loving®  gratitude  to  lady- 
patron.  He  was,  as  she  put  it,  <(her  Seignor 
Pegaso.®  Twelve  years  later,  in  (Colin  Clouts 
Come  Home  Againe,*  he  defends  her  against 
the  charge  of  disloyal  cruelty  by  pretty  clear 
intimation  that  his  <(passion®  had  been  but 
((Platonic®  tribute. 

The  editor  of  the  ( Calendar*  says  that  the 
name  ftRosalinde®  <(being  wel  ordered,  wil  be¬ 
wray  the  very  name  of  hys  love  and  mis- 
tresse® ;  and  the  hint  may  have  enlightened  a 
select  few.  But  the  possible  anagrams  —  if 
anagram  is  meant  —  of  ((Rosalinde®  are  many; 
and  the  <(feigned  name®  seems  too  good  to  be  a 
strict  anagram.  Solutions  have  been  numerous, 
but  unconvincing.  That  she  was  a  Lancashire 
<(lasse®  met  by  the  young  graduate  on  a  visit  to 
his  relatives  there,  seems  unlikely :  an  ambi¬ 
tious  youth  would  hardly  seek  preferment  among 
small  farmers  in  a  remote  rural  corner  of  Eng¬ 
land.  The  asserted  Lancashire  setting  and  dialect 
of  the  (Shepheards  Calendar)  are  uncritical 
myths :  setting  and  language  are  not  local,  but 
literary  and  composite,  artificial  rustic  (((Doric®) 
and  conventional  (<Arcadian.®  Moreover,  there 
is  Aubrey’s  statement,  on  the  asserted  authority 
of  John  Dryden,  that  ((Rosalinde®  was  a  <(kins- 
woman®  of  Sir  Erasmus  Dryden’s  wife,  who 
was  a  daughter  of  William  Wilkes  of  Hodnell, 
Warwickshire,  a  place  not  far  from  the  Cots- 
wold  Hills.  Whatever  difficulties  may  lie  in 
calling  these  hills  ((North  partes,®  at  least 
Drayton,  in  one  of  his  eclogues,  set  <(Rosalinde® 
there. 

From  these  <(North  partes®  Spenser  was 
called  to  become  <(the  Southerne  shepheardes 
boye®  in  Kent.  Through  the  <(shepheard,®  ac- 
ceptedly  Sir  Philip  Sidney,  he  may  presently 
have  been  made  secretary  to  Sir  Henry  Sidney, 
Lord-Deputy  in  Ireland.  At  least,  in  the  (Veue 
of  the  Present  State  of  Ireland*  (Globe  ed.,  p. 
636),  Irenaeus,  Spenser’s  general  mouthpiece, 
professes  to  have  witnessed  the  execution  of 
<(Murrogh  O-Brein,®  1  July  1577. 

Two  years  later,  5  Oct.  1579,  Spenser  appears 
in  the  service  of  Sir  Henry’s  brother-in-law, 
Leicester,  and  writing  to  Harvey  from  Leices¬ 
ter  House.  This  letter  and  another,  with 
Harvey’s  answers,  were  published,  presumably 
by  Harvey,  a  year  later.  They  reveal  1579-80. 
as  the  poet’s  annus  mirabilis.  Brimful  of  pub¬ 
lishing  projects,  eager  for  literary  reforms,  re¬ 
ceived  at  Court,  had  <(in  some  use  of  familiarity® 
by  such  high  society  as  Sidney  and  Dyer  and 
by  pretty  women  (to  sober  Harvey’s  alarm), — 
before  the  year-end  he  had  achieved  the  pro¬ 
gram  of  a  new  iJoetic  school,  written  its  mani¬ 
festo  and  outlined  his  own  chief  works  to  come. 
Among  other  projects,  he  informs  his  some¬ 
what  sceptical  friend  of  a  great  Continental  trip 
on  Leicester’s  business.  Then  suddenly,  as  it 
seems,  all  this  stops.  He  arrives  in  Dublin, 
12  Aug.  1580,  secretary  to  the  new  Lord- 
Deputy,  Lord  Grey  de  Wilton. 

Meanwhile,  but  one  of  his  several  finished 
poems  had  been  printed;  and  this  under  a 
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pseudonym  and  ostensibly  on  a  friend’s  re¬ 
sponsibility.  The  (Shepheards  Calendar,*  fin' 
ished  before  10  April  1579  —  date  of  the 
editor’s  epistle  to  Harvey, —  but  not  <(entered® 
until  December  5,  appeared  soon  afterward,  em¬ 
bedded  in  a  literary  apparatus  full  of  mystifica¬ 
tions.  Secrecy,  however  open,  was  in  the 
<(amorist®  code.  More  importantly,  the  <(theo- 
logical®  eclogues  expressed  opinions  close  to 
treasonable  and  preferred  unpleasant  personal 
charges.  The  editor,  (<E.  K. ,®  played  his  -part 
well,  being  at  times  clairvoyant  of  the  author’s 
secret  meanings,  at  other  times  obtuse  as  <(Ig- 
naro®  himself.  He  was  doubtless  Edward 
Kirke,  once  with  Spenser  at  Pembroke  College; 
but  much  of  the  <(glosse®  must  have  been  in¬ 
spired,  vf  not  dictated,  by  Spenser  himself,  who, 
if  perhaps  <(furre  estraunged®  in  April,  was  cer¬ 
tainly  in  London  in  October  1579. 

The  (Shepheards  Calendar* — perhaps  so- 
called  from  a  popular  almanac,  the  (Kalender  of 
Shepherdes) — contains,  as  its  sub-title  indicates, 
(<twelve  aeglogues  proportionable  to  the  twelve 
monethes.®  It  was  dedicated  to  Sir  Philip  Sid¬ 
ney.  The  (<aeglogues®  are  of  the  Renaissance 
courtly  type,  in  no  proper  sense  poems  of  coun¬ 
try  life.  The  nature  described  is  <(Arcadian® ; 
the  description  decorative  j  the  real  appeal  per¬ 
sonal  and  polemical.  Tribute  to  a  past  patron, 
((Rosalinde,® —  to  a  present  patron,  Leicester,  in 
the  dirge  for  his  kinswoman,  <(Dido,® — to  a 
hoped-for  patron,  the  Queen,  in  the  <(laye  of 
Elisa® ;  partisan  support  of  Leicester’s  Puri¬ 
tanism  against  Burghley’s  <( Anglicanism® ;  proc¬ 
lamation  of  his  own  Platonist  poetics  —  such 
are  the  live  interests ;  the  rest,  as  E.  K.  says,  is 
((recreative,®  little  neo-classic  idyls  in  porcelain. 
Such  <(pastoralism®  is  a  poetry,  not  of  nature, 
but  of  art, —  goldsmith’s  art  for  nicety  and 
((curious  felicity®  of  detail.  The  ( Calendar*  is 
the  first  English  poem  which  rivals  the  poetic 
virtuosity  of  Renaissance  Italy  and  France. 

But  ((Immerito®  justifies  his  editor’s  title  of 
the  <(new  Poet®  in  a  larger  sense.  He  appears 
in  the  (Calendar,*  like  his  master  Du  Bellay  in 
the  (Deffence  et  Illustration  de  la  Langue  Fran- 
coyse,)  as  the  spokesman  of  a  school  of  ((new 
poets® —  Sidney,  Dyer,  Fulke  Greville  and  per¬ 
haps  others  —  who  .form  an  <( Areopagus,®  in 
emulation  of  the  <(Pleiade,®  to  promulgate  in 
England  the  tenets  of  Du  Bellay’s  and  Ron- 
sard’s  poetic  reform.  The  poet  is  to  be  <(de- 
fended®  as  an  inspired  teacher,  born  not  made, 
but  needing  <(laboure  and  learning®  fitly  to  un¬ 
derstand  and  to  express  his  high  message.  By 
him  the  common  speech  must  be  <(ennobled® 
( illustree )  'by  art  into  a  really  ((poetic  diction,® 
—  inversely  to  Wordsworth’s  contention. .  The 
new  poet’s  method  is  to  be  <(assimilative  imita¬ 
tion®  of  the  classics  primarily,  but  with  a  judi¬ 
cious  eye  to  the  best  among  modern  and  na¬ 
tional  models.  Spenser’s  own  pronouncement, 
(The  English  Poete,*  was  not  printed;  Sidney 
may  have  worked  it  into  his  own  ( Defense  of 
Poesie,*  the  Platonist  doctrine  of  which  con¬ 
curs  with  Spenser’s.  The  question  of  <(classical® 
metres  was  discussed  by  the  <(Areopagus,®  as  it 
had  been  by  the  <(Pleiade® ;  but  the  Harvey- 
Spenser  correspondence  has  exaggerated  its  im¬ 
portance  for  the  English  school. 

Spenser  aspired  early  to  be  the  English 
<(Virgil® — the  <( poeta  novas'*  of  his  own  day  — 
and  in  1579  had  already  begun  the  epic  designed 


to  follow  his  <(low-flying®  pastoral  as  the 
<^Eneid)  followed  the  <Bucolica.)  Such  indeed 
was,  as  E.  K.  says,  the  common  aspiration  of 
Renaissance  poets.  Du  Bellay  eloquently  de¬ 
manded  for  France  a  Hong  poeme ®  worthy  to 
stand  with  the  (iEneid*  and  the  ( Orlando 
Furioso.*  For  the  Renaissance,  however, 
Virgil  was  more  than  the  poetic  historian  of 
the  founding  of  Rome —  the  (( romanus  V er- 
gilius **  of  Petronius;  he  was  also  the  moral 
allegorist  of  Macrobius  and  Petrarch,  and  the 
unwitting  Christian  prophet  of  Dante.  Spenser’s 
first,  idea  was,  apparently,  to  re-express  these 
patriotic,  moral  and  religious  motifs  in.  the 
style  of  the  (Orlando  Furioso,* — thus  satisfy¬ 
ing  the  eclectic  ideal  of  the  new  school.  In  1579 
he  sent  Harvey  a  draft  of  his  resulting  (Faerie 
Queene.*  But  Harvey  was  unconvinced  by  this 
attempt  to  ((overgo®  Ariosto ;  and  Spenser 
worked  away  in  silence  for  10  years.  Of  the 
( Faerie  Queene*  of  1590  Harvey  was  loud  in 
praise;  and  in  fairness,  we  may  presume  a 
radical  recasting. 

Until  Lord  Grey’s  retirement,  August  1582, 
Spenser  was  his  secretary.  By  March  1581,  he 
had  also  purchased  from  Ludowick  Bryskett  ap¬ 
pointment,  with  right  of  deputy,  as  registrar  or 
clerk  of  the  Faculties  of  the  Court  of  Chancery 
in  Dublin.  He  began,  too,  a  series  of  land- 
speculation, —  first  buying,  to  sell  immediately 
Abbey  Enniscorthy  in  County  Wexford,  and  an 
abbey  in  New  Ross.  Next,  January  1582,  he 
leased  for  six  years  the  Dublin  residence  of  the 
attainted  Lord  Baltinglass,  and  secured  a  (<cus- 
todian®  of  Newlands  in  Kildare,  property  of  a 
relative  of  Baltinglass.  On  August  24  he  leased 
for  6CE.  a  year  <(the  dissolved  house  of  Friars 
Minor  of  the  New  Abbey,  in  the  county  of  Kil¬ 
dare,  with  its  possessions® ;  and  resided  there 
at  least  during  1583-84,  when  he  served  as  a 
commissioner  of  musters  for  the  county.  In 
1590  his  lease  of  New  Abbey  was  forfeited  for 
non-payment  of  rent.  The  Dublin  house  he 
used  for  business  convenience ;  the  conversa¬ 
tions  described  in  Bryskett’s  (Discourse  of 
Civill  Life>  took  place  probably  in  the  spring 
of  1584  or  1585;  and  Spenser  came  daily  from 
neighboring  Dublin  to  join  in  them.  Finally, 
his  name  appears  in  the  articles,  June  1586,  for 
the  Munster  ^undertakers®  or  colonizers,  as 
lessee  of  the  castle  and  lands,  3,028  acres,  of 
Kilcolman,  in  County  Cork.  Although  the  pat¬ 
ent  was  not  passed  until  26  Oct.  1591,  Spenser 
must  have  taken  possession  by  1588-89,  since 
in  that  year  he  reported  six  English  settlers  on 
the  estate  and  also  received  Raleigh  as  guest. 
Rent  was  fixed  at  £ 8  1 3s.  Ad.  per  annum,  to  be 
doubled  after  Michaelmas,  1594;  there  is  record 
of  payment  for  1592. 

On  removal  to  Kilcolman  he  resigned,  22 
June  1588,  the  Dublin  clerkship,  to  purchase, 
again  from  Bryskett,  clerkship  of  the  Govern¬ 
ment  Council  of  Munster, —  Bryskett,  however, 
apparently  reserving  a  share  in  the  reversion  of 
the  office.  Spenser,  like  his  master,  Chaucer, 
was  a  shrewd  man  of  business ;  but  his  shrewd¬ 
ness  had  its  nemesis.  Local  feeling  ran  high 
against  the  undertakers.  On  12  Oct.  1589,  Lord 
Roche  of  Fermoy,  English-born  but  Irish  by 
sympathies,  charged.  Spenser  with  unlawful  dis¬ 
possession  of  certain  lands  (<by  colour  of  his 
office  and  by  making  of  corrupt  bargains  with 
certain  persons  pretending  falselie  title.®  This 
began  a  series  of  petty  persecutions  by  Roche, — 
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once  by  “boycott,®  making  “proclamation®  that 
<(none  of  his  people  should  have  any  trade  or 
conference  with  Mr.  Spenser  or  Mr.  Piers,  or 
any  of  their  tenants,  being  English,® — another 
time,  by  ((fineing®  a  tenant  of  his  own  ((for  that 
he  received  Mr.  Spenser  in  his  house  as  he 
came  from  the  session  at  Limerick.®  Probably 
for  protest  against  Roche,  as  well  as  on 
Raleigh’s  invitation,  Spenser  left  for  London 
between  October  12,  when  Roche  brought  suit, 
and  December  1,  when  the  first  three  books  of 
the  ‘Faerie  Queene)  were  <(entered.® 

Since,  10  years  before,  Spenser  had  boasted 
of  ((overgoing®  Ariosto,  he  had  grown  in  knowl¬ 
edge  and  experience:  Bryskett.  draws  him  less 
poet  than  philosopher.  Even  in  1579,  no  two 
literary  temperaments  could  have  been  more 
antipathetic  than  the  Platonizing  Puritan  of 
Cambridge  and  London  and  the  Horatianly 
cynical,  witty  Ferrarese.  After  1580,  the  Or¬ 
lando  Furioso)  remained  for  Spenser  a  store¬ 
house  of  plot  and  incident  and  character  in 
silhouette  (cf.  R.  E.  N.  Dodge,  Publ.  Mod. 
Lang.  Assoc.  Amer.,  1897)  ;  but  for  the  essential 
things, —  spirit,  manner,  ideals  —  Tasso’s  ‘Geru- 
salemme  Liberata)  became  his  intimate  model. 
The  later  epic  better  fitted  Du  Bellay’s  ideal  in 
its  high  seriousness  —  at  once  religious,  moral, 
and  patriotic, —  in  its  form  and  manner  sensi¬ 
tively  refined,  pictoral,  and  —  as  the  Renais¬ 
sance  understood  the  word  —  classic.  Temper¬ 
amentally,  Tasso  and  Spenser  were  sympathetic, 
even  —  difference  of  creed  notwithstanding  —  in 
their  sombre  religiosity.  Elizabeth  in  1584 
envied  the  Duke  of  Ferrara  his  laureate; 
Spenser  was  even  then  preparing  to  fill  Tasso’s 
role  in  England. 

The  ‘Faerie  Queene)  was  designed  to  be 
an  allegory,  in  12  books  of  12  cantos  each,  of  the 
“ethike  part  of  philosophy®  which  concerned 
private,  conduct ;  and  a  sequel  was  promised, 
allegorizing  political  or  princely  conduct.  To 
add  the  national  note,  the  hero  was  to  be  Prince 
Arthur  embodying  the  private  virtues,  King 
Arthur  the  political.  The  central  motive  of  this 
virtual  “conduct-book®  shows  the  influence  of 
the  most  famous  <(conduct-book®  of  the  age, 
Castiglione’s  ‘The  Courtier.  >  Prince  Arthur’s 
mystic  love  for  the  dreamed-of  Gloriana  —  the 
faith  whence  all  his  good  works  spring, —  while 
it  has  roots  in  mediaeval  romance,  is  raised  to  a 
power  for  righteousness  by  the  Neo-Platonism 
to  which,  as  applied  to  womanly  influence, 
Castiglione,  following  Bembo,  gave  international 
vogue. 

Harmonization  of  Neo-Platonism  with  Cath¬ 
olic  theology  had  been  a  commonplace  since 
Ficino,  not  to  say  Origen;  Spenser’s  idea  was 
to  harmonize  Neo-Platonism  with  Puritan 
theology.  His  method  can  be  seen  in  the 
(Fowre  Hymnes)  :  the  first  pair,  composed  in 
the  <(greener  times®  of  his  youth,  superbly  voice 
a  nearly,  pure  Neo-Platonism  of  the  type  of 
Benivieni ;  the  second  pair,  1596,  somewhat 
mechanically  transpose  the  theme  to  the  key 
of  Tyndale  and  Calvin.  Following,  his  eclectic 
method,  Spenser  in  the  ‘Faerie  Queene) 
incorporated  other  doctrinal  items,  notably 
Aristotle’s  doctrine  of  <(moderation®  and  his 
moral  categories,  as  already  modified  by  Italian 
commentators  into  12.  The  allegory  of  the 
Puritan’s  “battle  between  the  Spirit  and  evil 
lusts® —  error,  hypocrisy,  pride,  despair, — <(the 
chief  and  principal  work  of  faith,  the  battle  of 


the  Spirit  against  the  flesh®  (the  “Old 
Dragon®), —  the  comforting  by  divine  Truth 
(Una)  of  his  soul  overcome  by  Despair, —  the 
necessary  mediation  of  divine  Grace  (Arthur) 
—  all  this  is  already  adumbrated  in  Tyndale’s 
‘Prologue  upon  the  Epistle  of  Saint  Paul  to 
the  Romans)  (republished  in  Works,  1573). 

Spenser’s  problem  was  to  express  this  eclec¬ 
tic  system  through  a  romanic  narrative  itself 
constructed  from  many  sources  —  Classic,  Me¬ 
diaeval,  Renaissance  —  the  personages  of  which 
should  represent  its  categories,  and  their  or¬ 
dered  adventures  its  dialectic;  and,  at  the  same 
time,  also  to  ‘‘shadow  forth,®  as  through  a 
double  veil,  the  religious,  political  and  contem¬ 
porary  social  history  of  England.  No  other 
European  poet  except  Dante  had  essayed  so 
prodigious  a  task;  and  Spenser  may  have  been 
emulating  Dante.  But  the  English  poet  was 
infinitely  less  happy  in  his  medium :  the  cloudily 
shifting  scenes,  monotonous  ill-motivated  ex¬ 
ploits,  vaguely  or  externally  differentiated 
characters  of  popular  chivalric  fiction  offered 
but  a  poor  substitute  for  the  Tuscan’s  accu¬ 
rately  symbolic,  yet  Realizable  and  tangible 
other  world  of  nicely  discriminated  human 
realities. 

The  curiously  protean  poem,  however,  even 
in  its  weakness,  was  nicely  calculated  to  con¬ 
temporary  taste.  It  had  something  for  all, — 
high  if  vague  doctrine  for  thinkers,—  classical 
learning  and  Italianate  elegance  for  scholar  and 
dilettante, —  romantic  story,  graphic  picture, 
piquant  gossip  for  courtier  or  fine  lady ;  and  the 
cultivated  Elizabethan  often  united  in  himself 
all  these  moods.  Spenser  was  at  once  ac¬ 
claimed  supreme  poet  of  his  generation.  Excep¬ 
tion  may  have  been  taken  by  some,  as  by 
Jonson,  to  the  artificially  archaic  diction  —  at¬ 
tempt  on  Pleiadiste  principles,  to  dam  up  current 
speech  at  its  Chaucerian  “well  of  English  un- 
defyled,®  or  to  the  complicated  stanza  itself 
probably  also  from  Chaucer  —  the  ‘Monkes 
English  poet,  unless  Chaucer,  has  been  in  his 
TaleJ  stanza  capped  by  an  Alexandrine;  but  no 
lifetime  so  undissentingly  lauded. 

In  February  1591  an  annual  pension  of  £50 
was  allotted,  a  stipend  —  if  paid! — worth  sev¬ 
eral  times  that  of  the  present  Laureate.  Spenser 
was  probably  disappointed,  however,  for  another 
reason.  On  his  own  testimony  (especially,  F.  Q. 
VI,  xii,  41)  and  that  of  contemporaries,  his 
writings  had  angered  all-powerful  Burghley. 
Puritan  Leicester’s  partisan  and  protege, 
Spenser  had  lost  no  opportunity  to  attack  the 
policy,  as  well .  as  by  innuendo  to  insult  the 
character  of  Leicester’s  lifelong  opponent.  No 
contemporary  could  have  failed  to  find  Burgh¬ 
ley  among  the  “bigge  Bulles  of  Basan®  of  the 
“September®  eclogue  (1,  124),  or  in  the  arraign¬ 
ment  of  official  “graft®  of  ‘Mother  Hubberds 
Tale*  (11.  515  ff.),  or  in  the  libel  of  “counsellor® 
Fox.  (ib.  11.  1127  ff.),  or  in  the  jealously  mean- 
spirited  minister  of  the  ‘Ruines  of  Time)  (11. 
447  ff.).  From  a  hostile  viewpoint,  the  cap 
fitted.  Even  loyal  Harvey  later  (“Fowre  Let¬ 
ters,®  ed.  Grosart,  I,  pp.  164-165),  regretted  that 
“Mother  Hubberd,  in  heat  of  Choller,  forget¬ 
ting  the  pure  sanguine  of  her  sweete  Faerie 
Queene,  wilfully  overshot  her  malcontented 
selfe.®  Apparently  both  ‘Mother  Hubberds 
Tale)  and  ‘The  Ruins  of  Time*  were  supposed 
or  “cald  in  againe®  (cf.  Pref.,  ‘Father  Hub¬ 
bards  Tales,*  1604;  John  Weever:  ‘Epigrams,* 
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1599).  Burghley,  long-suffering  with  Leicester 
himself,  may  well  have  blocked  preferment  in 
England  for  Leicester’s  “man,®  Such  seems  to 
be  the  veiled  grievance  of  (Virgil’s  Gnat,* 
Spenser  ((<Gnat®)  for  serving  Leicester  ((<Shep- 
herd®)  against  Burghley  ((<Snake®)  is  sept  off 
to  Ireland  ((<waste  wilderness.  .  .  Cimmerian®). 

Spenser  remained  in  England  until  after  the 
beginning  of  1591.  <Daphnaida)  was  dedicated 
from  (<London,  this  first  of  January,  1591.® 
The  date  is  undoubtedly  <(New  Style.®  The 
lady,  Douglas  Howard,  whose  death  is  lamented, 
died  late  in  1590;  and  the  dedication  of  ( Colin 
Clouts  Come  Home  Againe)  to  Raleigh  <(From 
my  house  at  Kilcolman,  the  27  of  December 
1591®  circumstantially  proves  Spenser’s  return. 
Assumption  of  a  dramatic  fiction  in  the  latter 
dedication  (cf.  P.  W.  Long,  N.  Y.  Nation,  1 
Nov.  1906)  is  uncalled  for:  use  of  ((New  Style® 
dating  is  by  no  means  uncommon  among  liter¬ 
ary  Elizabethans;  Gascoigne  as  early  as  1575 
appears  to  have  used  it  side  by  side  with  <(01d 
Style®  (cf.  J.  W.  Cunliffe :  (Supposes  and  Jo- 
casta,^  Boston,  1906,  p.  vi,  n.  1)  ;  Jonson  used 
it  mainly;  in  the  (Shepheardes  Calendar)  and 
in  (Amoretti)  IV,  Spenser  starts  the  “new 
yeare®  with  January.  The  ‘Daphnaida,*  per¬ 
haps  built  on  the  lines  of  Chaucer’s  (Boke  of 
the  Duchesse,*  is  itself  a  ((funeral  complaint® 
set  in  a  ((vision,®  and  in  the  falsetto  key  of  hired 
mourning;  its  representation  of  the  hapless  lady 
by  an  heraldic  pet  lion  is  a  monumental  piece 
of  bathos. 

A  collection,  entitled  ( Complaints^  (<en- 
tered®  26  Dec.  1590,  appeared  1591.  The  poems 
were  mostly  earlier  ones,  revised,  and  were 
possibly  published  before.  Of  the  (Ruines  of 
Rome*  and  ( Mother  Hubberds  Tale1*  there  is 
a  manuscript  extant  decidedly  varying  from 
Ponsonby’s  text  (Brit.  Mus.  Add.  MS.  34064; 
cf.  ( Modern  Language  Notes, )  XXII,  No.  2). 
Ponsonby’s  foreword,  accepting  responsibility 
for  the  volume,  and  referring  to  Spenser’s 
<(departure  over  sea,®  would  naturally  indicate 
that  the  collection  was  <(made  up®  in  the  au¬ 
thor’s  absence.  But  Spenser  was  certainly  in 
England  when  the  book  was  <(entered® ;  and 
Ponsonby  would  hardly  have  ((pirated®  from 
his  best  client.  Doubtless  Ponsonby’s  foreword, 
like  E.  K.’s  <(glosse,®  was  a  ((blind®  to  avert  pos¬ 
sible  consequences  from  such  plain  speaking  as 
the  <Complaints)  contained. 

The  common  motif  of  these  is  that  of 
mediaeval  ((tragedy,®  —  the  ever-turning  of  For¬ 
tune’s  wheel  and  the  upsetting  of  great  expecta¬ 
tions.  The  theme,  modified  by  the  antique 
notion  of  <(Fate,®  still  dominated  the  Renais¬ 
sance  inmagination,  inspiring  in  England  the 
huge  Mirror  for  Magistrates,*  the  <(chronicle- 
history®  plays,  and  much  more,  including  Van- 
der  Noodt’s  <Theatre)  itself.  Too  much  may, 
therefore,  be  inferred  as  to  Spenser’s  own  tem¬ 
perament  from  such  fashionably  melancholy 
meditations.  There  is  indeed  strong  personal 
feeling  in  them,  certainly  grief  for  Sidney  and 
animosity  against  Burghley,  but  much  is  con¬ 
ventional  literary  exercise.  The  ( Ruins  of 
Time*  follows  in  scheme  the  (Ruins  of  Rome,* 
translated  from  Du  Bellay;  the  <  Visions  of 
the  Worlds  Vanitie)  echo  the  (Visions*  from 
Du  Bellay  and  Petrarch;  (Muiopotmos)  is  an 
airier  variation  on  c Virgil’s  Gnat,*  translation 
of  the  pseudo-Virgilian  (Culex) ;  the  idea  of 
the  (Teares  of  the  Muses)  had  already  been 


developed  in  Ronsard’s  (Dialogue  entre  les 
Muses  deslogees  et  Ronsard*  and  in  Harvey’s 
more  personal  (Musarum  Lachrymal  ;  (Mother 
Hubberds  Tale)  is  an  adaptation  of  (Reynart 
the  Foxe)  with  Renaissance  accretions  (cf.  E. 
A.  Greenlaw,  <Mod.  Philol.,*  Chicago,  Jan. 
1905). 

( Colin  Clouts  Come  Home  Againe,*  although 
its  dedication  is  from  Ireland,  may  have  been 
written  and  disseminated  in  manuscript  while 
Spenser  was  still  in  London.  The  eclogue  is  a 
kind  of  poetic  ((P.  P.  C.®  to  the  poet’s  English 
hosts, —  Colin  telling  his  rustic  companions 
about  Kilcolman,  of  the  lights  —  and  shadows 
—  of  the  Court  over  sea.  But  <(Hobbinol® 
(usually  Harvey)  was  certainly  in  England. 
The  whole  piece  is  a  model  of  subtly  modulated 
compliment,  scaling  up  to  the  platonic  homage 
to  Spenser’s  royal  mistress,  then  resolving  into 
the  minor  of  the  apology  for  his  <(rustic®  mis¬ 
tress.  The  eclogue  was  printed  with  (Astro- 
phel,*  1595. 

Shortly  after  Spenser’s  return  to  Kilcolman, 
he  fell  in  love;  and  after  more  than  a  year  of 
courtship,  married  11  June  1594,  Elizabeth 
Boyle,  f<cozen®  of  Richard  Boyle,  later  1st 
Earl  of  Cork.  ((Elizabeth’s®  identity  is  estab¬ 
lished  from  Boyle’s  memoirs  ((Linsmore  Pa¬ 
pers^  ed.  Grosart,  1868-88,  in  which  she  appears 
as  mother  of  Peregrine  Spenser  and  wife  of 
Roger  Seckerstone,  whom  she  had  married  in 
1603.  In  1613,  agam  a  widow,  she  married  Cap¬ 
tain,  later  Sir  Robert  Tynt.  The  kindlier  tone 
toward  Ireland  of  Spenser’s  later  poetry  in¬ 
dicates  domestic  happiness. 

On  19  Nov.  1594,  five  months  after  Spenser’s 
wedding,  Ponsonby  “entered®  the  “Amoretti 
and  Epithalamion  written  not  long  since  by 
Edmund  Spenser,®  and  issued  the  volume,  1595, 
ostensibly  on  his  own  initiative;  but  his  vague 
foreword  implies  that  he  had  received  the  man¬ 
uscript  from  the  author  himself.  The  titular 
coupling  of  the  two  pieces  must  have  suggested 
their  dramatic  connection,  four  little  neo-classic 
idyls  serving  as  a  <(recreative®  entr’acte.  Both 
describe  in  identical  terms  one  heroine,  stately 
to  haughtiness,  rosy-cheeked,  golden-haired, 
blue-eyed.  After  the  traditional  sonnet-cycle 
formula  —  <(the  prologue,  hope  ;  the  epilogue, 
despair®  —  the  (Amoretti*  close  with  a  lovers’ 
quarrel,  allusion  to  which  may  lie  in  “the  paynes 
and  sorrowes  past®  of  the  ( Epithalamion J  (i. 
32).  Phrase  and  conceit  are  imitative;  but  — 
one  may  go  awooing  with  conventional  man¬ 
ners  in  a  borrowed  coat.  In  form,  the  schema 
of  <(linked®  quatrains  compromises  between  the 
close-knit  Italian  sonnet  and  the  loose  Shake- 
sperian.  The  gorgeous  <Ephithalamion,*  re¬ 
deemed  from  mere  goldsmith’s  work  by  its  ex¬ 
uberant  feeling,  follows  not  unworthily  the 
Italian  canzone.  To  these  two  <(goodly  orna¬ 
ments®  for  his  bride,  Spenser  added  a  charming 
pendant  in  the  idyl  of  Colin  piping  to  his  “coun- 
trey  lasse,®  a  fourth  Grace  in  the  midst  of 
Venus’  damsels  (F.  Q.  VI,  x). 

The  “poet-undertaker®  had  been  having 
other  troubles  besides  the  doubts  and  delays  of 
his  long  courtship.  He  was  again  sued  by 
Roche,  and  was  dispossessed,  by  default  of  ap¬ 
pearance,  12  Feb.  1595  (N.  S.),  of  three 

“plough  lands,  parcell  of  Ballingrote.®  To  con¬ 
duct  his  case  he  assigned  his  clerkship  of  the 
Munster  council  to  one  Nicholas  Curteys,  who 
thereafter,  <(upon  the  trust  of  Lodowick  Brys* 
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kett  and  Edmund  Spenser,®  retained  the  ((poor 
and  troublesome  place®  until  superseded  by 
Richard  Boyle,  February  1598. 

The  second  three  books  of  the  ( Faerie 
Queene)  were  finished  by  1594  (<Amoretti,) 
LXXX).  Spenser  must  have  carried  the  man¬ 
uscript  to  Ponsonby  between  February  1595, 
when  he  appeared  against  Roche,  and  20  Jan. 
1596,  when  the  poem  was  <(entered.®  He  dedi¬ 
cates  his  (Fowre  Hymnes)  from  the  Court  at 
Greenwich,  1  Sept.  1596.  On  November  8  he 
attended  —  as  his  (Prothalamion)  for  it  implies 
—  the  double  wedding  at  Essex  House  between 
the  Earl  of  Worcester’s  daughters,  Elizabeth 
and  Catherine  Somerset,  and  Essex’s  friends, 
Henry  Guildford  and  William  Petre. 

Now  that  his  old  patrons  —  Sidney,  Leices¬ 
ter,  Grey  — were  all  dead,  Spenser  was  courting 
Sidney’s  widow’s  husband,  Essex,  of  whom  the 
<Prothalamion)  is  principally  a  panegyric. 
Meanwhile,  the  ^strophel,*  an  elegy  for  Sid¬ 
ney —  with  companion-pieces  by  other  hands, — 
had  appeared  with  ( Colin  Clouts  Come  Home 
AgaineP  1595.  One  piece,  Bryskett’s  Mourn¬ 
ing  Muse  of  ThestylisP  had  been  separately 
((entered®  22  Aug.  1587 ;  and  possibly,  the  whole 
series  was  resurrected  for  sake  of  the  dedica¬ 
tion  to  Lady  Essex.  Her  acceptance  of  a  poem 
celebrating  Sidney’s  <(amour®  with  Lady  Rich 
further  testifies  to  the  purely  ((platonic®  nature 
of  that  (<amour.® 

These  publications  of  1595-96  emphasize  the 
poet’s  growing  worldliness.  Sharp-tongued 
radical  moralist  gives  place  to  polished  and  dis¬ 
creet  court  laureate  —  by  assumption  if  not  ap¬ 
pointment.  Nobility  for  him  is  rather  of  caste 
than  of  character:  (<court  and  royal  citadell® 
are  the  great  school-maistresse  of  all  courtesy® 
(F.  Q.  Ill,  vi,  1).  Most  of  his  work  is  ((occa- 
sional,®  even  in  the  later  books  of  the  ;(Faerie 
Queene>  itself,  his  mirror  is  held  up  less  to 
universal  humanity  than  to  the  Court;  histori¬ 
cal  and  personal  allusions  multiply,  relatively 
crowding  out  the  moral  allegory.  Book  V  is  part 
apologia  for  Lord  Grey,  who  had  died  in  1593, 
part  chronicle  —  often  chronique  scandaleuse  — 
of  national  and  social  affairs  <(writ  to  the  me¬ 
ridian®  of  Hampton  and  Greenwich.  The  libel 
on  Mary  of  Scots  as  (<Duessa®  brought  from 
King  James,  12  Nov.  1596,  a  demand  for  legal 
redress.  As  art,  however,  the  best  of  this  later 
work  realizes  to  the  full  the  Italianate  Renais¬ 
sance  ideal  of  sensuous  grace  (leggiadria)  ,— 
brilliant  dissolving  views  drawn  in  ((an  easie 
running  verse  with  tender  feet.® 

More  touched  with  abstract  thought  are  the 
two  cantos  and  a  fragment,  perhaps  part  of  a 
book  on  ( Constancy, }  and  first  printed  in  the 
folio  works,  1609.  Influenced  by  Burno’s  (La 
Bestia  TrionfanteP  (<Nature’s®  overthrow  of 
Mutability®  has  a  touch  of  pantheism  not  quite 
in  harmony  with  the  rest  of  Spenser  s  frankly 
patchwork  system.  The  underlying  intention 
may  be  a  side  thrust  at  governmental  ((muta- 
bility®  in  Irish  policy,  parallel  to  the  indictment 
in  the  (Veue  of  the  Present  State  of  Ireland. > 
This  was  first  printed  by  Sir  James  Ware  in 
1633,  but  endorsed  by  Spenser  C(finys  1596,®  and 
^entered®  by  Mathew  Lownes,  13  April  .1598. 
By  implication  of  the  openine  sentence,  it  was 
written  in  England.  In  the  dialogue,  Eudoxus, 
the  ((wisely  docile,®  is  convinced  by  Irenaeus, 
the  <(peace-lover,®  that  distraught  Ireland  needs 


<(violent  medecynes® —  Machiavelli’s  <( medicine 
forti .®  The  treatise  was  disseminated  in  manu¬ 
script  copies,  of  which  several  are  extant.  Later, 
early  in  December  1598,  Spenser,  a  fugitive  at 
Cork,  used  Tyrone’s  disastrous  uprising  as  an 
object-lesson  for  the  Queen  of  his  (VeueP  in 
(A  Briefe  Note  of  Irelandp  with  <(Certaine 
points  to  be  considered  of  in  the  recovery  of 
the  Realme  of  Ireland.®  In  1657,  (<Iron® 
Cromwell  found  in  Spenser’s  sympathetic 
<Veue>  reason  for  maintaining  Spenser’s 
grandson  in  possession  of  Kilcolman. 

On  30  Sept.  1598,  Spenser  was  made  sheriff 
of  Cork.  Less  than  a  month  later,  Tyrone’s 
rebels  burned  his  house  over  his  head;  he  and 
his  family  fled  for  their  lives  to  Cork.  Whether 
or  no  was  added  the  horror  of  <(a  little  child 
new  born®  perishing  in  the  flames,  as  Jonson 
told  Drummond,  the  shock  and  later  privations 
undoubtedly  broke  the  poet’s  frail  constitution. 
He  sailed,  December  9,  with  despatches  from 
Sir  Thomas  Norreys,  president  of  Munster,  to 
the  Privy  Council ;  delivered  these  December 
24;  on  Saturday,  16  Jan.  1599,  died  at  West¬ 
minster, —  according  to  Jonson,  <(for  lake  of 
bread  in  King  Street,®  having  declined  Essex’s 
aid.  Jonson  may  have  exaggerated;  but  con¬ 
temporaries  agree  that  the  circumstances  of  his 
death  were  tragic. 

He  was  given  a  sumptuous  funeral  —  at 
Essex’s  expense,  Camden  says;  and  Browne,  in 
( Britannia’s  Pastorals,  >  declares  that  money 
given  by  Elizabeth  for  a  monument  was  mis¬ 
appropriated.  The  present  monument,  restored 
in  1778,  was  erected  by  Anne,  Countess  of  Dor¬ 
set,  in  1620. 

The  commingling  of  classic  and  romantic 
elements  in  Spenser’s  poetry  has  led  —  as  with 
the  Pleiade  —  to  a  curiously  fluctuating  appre¬ 
ciation.  To  his  own  age  another  • (( Virgil,® 
Spenser  seemed  to  the  <( Augustan®  age  a  bar¬ 
barous  <(Goth,®  to  the  Romanticists  a  genius 
full  of  glamor  and  witchery,  to  later  Realists 
a  brilliant,  but  uneven,  word-painter.  Each 
appreciation  was  justified  from  its  own  view¬ 
point.  Milton  valued  the  <(teacher® ;  D’Avenant 
and  Dr.  Jonson  patronized  the  evoker  of 
pretty,  but  distempered,  visions.  The  Jaco- 
beans  —  the  three  Fletchers,  Browne,  Basse, 
More,  Joseph  Beaumont,  Bunyan,  Cowley  — 
read  and  imitated  Spenser  as  Jonson  recom¬ 
mended,  mostly  ((for  his  matter,®  writing  didac¬ 
tic  allegories  in  heroic  or  pastoral  vein.  Mil- 
ton  and  Dryden  acknowledged  him  their  spirit¬ 
ual  master.  Prior  opened  a  long  series  of  ex¬ 
ternal  imitation  in  form  —  verse  and  archaism. 
With  Thomson’s  ( Castle  of  Indolence*  and 
( Seasons  *  begins  a  richer  discipleship,  which  — 
sobered  by  the  joint  influence  of  Milton  —  has 
lasted  to  the  present  day,  but  culminated  in 
the  contemporaries  of  Wordsworth  and  Keats. 
Spenser  has  amply  earned  the  title  of  “poet’s 
poet,®  for  his  own  exquisite  art,  and  for  the  art 
begot  in  others :  he  has  been  the  ((Warwick® 
of  English  poets,  the  poet-maker.  His  manner 
has  not  invited  translation :  the  few  German  and 
Italian  versions  from  the  (Faerie  Queene*  are 
unimportant.  For  so  great  a  poet  his  influence 
has  remained  singularly  national.  See  Fairy 
Queen,  The;  Shepherd’s  Calendar,  The. 

Bibliography. —  The  fullest  life  of  Spenser 
is  by  A.  B.  Grosart  (Vol.  I,  Complete  Works, ) 
10  vols.  but  9  issued,  1882  ff).  Grosart  un- 
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earthed  much  new  information;  but  his  enthu¬ 
siasm  often  runs  away  with  his  judgment. 
J.  W.  Hales  (Globe  ed..  Spenser  1897),  and 
Dictionary  of  National  Biography  summarizes 
as  established  fact  most  of  Grosart’s  inferences. 
The  most  suggestive  studies  of  Spenser’s  per¬ 
sonality  as  man  and  poet  are  by  Lowell  (1875), 
R.  W.  Church,  <  English  Men  of  Letters) 
(1879),  and  J.  J.  Jusserand.  <A  Literary  His¬ 
tory  of  the  English  People)  (Vol.  II,  1906). 
A  composite  photograph  of  the  three  portraits, 
each  of  which  is  from  a  different  viewpoint, 
is  not  unlikely  to  be  near  the  truth. 

A  critical  edition  of  Spenser’s  Works  re¬ 
mains  a  desideratum.  The  Globe  text  is  as  good 
as  any.  H.  J.  Todd’s  variorum  edition  (1805) 
is  the  basis  for  most  following  annotations 
through  J.  P.  Collier’s  (1859).  The  (Faerie 
Queene)  has  been  separately  annotated  by 
Ralph  Church  (1758),  Burves  (1872),  K.  M. 
Warren  (1897),  and  others;  Books  I,  II  for 
school  use,  by  G.  W.  Kitchin  (1868)  ;  Book  I 
more  elaborately,  by  H.  M.  Percivall  (1894)  ; 
(The  Shepheards  Calendar, J  excellently,  by 
C.  H.  Herford  (1895).  The  first  edition  of  the 
( Calendar )  has  been  reproduced  in  facsimile 
by  H.  O.  Sommer  (1890).  An  ( Outline  Guide 
to  the  Study  of  Spenser, >  by  F.  I.  Carpenter 
(Chicago  1894),  will  be  found  useful. 

J.  B.  Fletcher, 

Professor  of  Comparative  Literature  in  Colum¬ 
bia  University. 

SPENSERIAN  STANZA.  See  Spenser, 
Edmund. 

SPERM-WHALE.  See  Whale. 

SPERMACETI.  See  Whale. 
SPERMATOPHYTES.  See  Botany; 
Fungi. 

SPERMATOZOON,  the  male  element;  one 
of  the  flagellated  cells  developed  in  the  testes 
(see  Testicle)  of  male  animals,  and  conveyed 
in  their  secretion  (sperm  or  semen)  to  an  egg 
of  a  female  of  the  same  kind,  by  copulation 
or  otherwise,  for  the  sake  of  coalescing  with 
(impregnating  or  fertilizing)  that  egg,  and  set¬ 
ting  up  the  developmental  changes  which  result 
in  the  formation  of  a  new  living  being.  The 
spermatozoa  are  extremely  minute  bodies,  nearly 
always  motile,  usually  slender  and  whiplike, 
tapering  toward  one  extremity,  and  commonly 
with  a  rounded  head  at  the  other  ;  and  are  de¬ 
veloped  by  a  succession  of  cell-divisions  from 
certain  cells  in  the  testicle,  called  the  primitive 
male  cells,  similar  in  character  to  the  immature 
ova.  It  appears  an  individualized  living  cell, 
swimming  about  in  the  semen.  The  manner  in 
which  the  spermatozoon  unites  with  the  ovum  is 
explained  in  the  article  Embryology.  It  was  the 
belief  of  a  school  of  naturalists  of  the  17th 
century,  called  ^Spermatists,®  that  the  whole  of 
the  resulting  being  was  enfolded  in  and  derived 
from  the  spermatozoon;  while  an  opposing 
school  the  ^Ovulists®  asserted  that  in  the  egg 
alone  was  contained  the  germ  of  the  animal. 
(See  Preformation).  Neither  was  right;  the 
development  of  a  foetus  results  from  a  union  of 
both  male  and  female  elements.  See  Cell; 
Embryology;  and  consult  authorities  mentioned 
thereunder. 

SPERMOPHILE,  a  ground  squirrel  of 

the  genus  Spermophilus,  of  which  more  than 
20  species  exist  in  the  United  States  while 
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several  occur  in  Europe  and  Asia.  They  are 
rodents  of  a  squirrel-like  form.  They  live  in 
underground  burrows,  bring  forth  their  young 
in  the  burrows,  are  prolific,  and  in  northern  dis¬ 
tricts  they  hibernate  in  the  fashion  of  marmots. 
They  occur  in  the  United  States  westward  from 
Illinois,  and  into  Mexico  and  Canada.  When 
they  become  numerous  in  cultivated  sections 
they  are  a  troublesome  pest,  owing  to  their 
burrowing  habits,  although  their  burrows  are 
not  so  extensive  as  those  of  the  prairie  dogs. 
They  are  commonly,  but  erroneously,  called 
gophers  in  western  districts ;  while  in  Europe 
they  are  known  as  suslik.  The  flesh  is  edible. 

SPERRY,  Charles  Stillman,  American 
rear-admiral:  b.  Brooklyn,  N.  Y.,  3  Sept.  1847; 
d.  Washington,  D.  C.,  1  Feb.  1911.  He  was 
graduated  at  the  United  States  Naval  Academy 
in  1866,  and  was  promoted  through  the  vari¬ 
ous  grades  to  commander  22  June  1896,  captain 
1  July  1900  and  rear-admiral  26  March  1906. 
He  was  on  ordnance  duty  at  the  Brooklyn  Navy 
Yard  during  the  Spanish-American  War;  was 
commander  of  the  Yorktown,  stationed  at  Ma¬ 
nila  in  1899;  and  in  1903  was  appointed  presi¬ 
dent  of  the  Naval  War  College  at  Newport  and 
a  member  of  the  General  Board.  He  commanded 
the  Second  Squadron  of  the  United  States  bat¬ 
tleship  fleet  in  the  first  lap  of  its  cruise  around 
the  world  in  1908-09  and  was  its  commander- 
in-chief  on  its  departure  from  San  Fran¬ 
cisco,  7  July  1908,  succeeding  Rear-Admiral 
Evans.  He  was  retired  3  Sept.  1909. 

SPERRY,  Elmer  Ambrose,  American  elec¬ 
tric  engineer:  b.  Cortland,  N.  Y.,  12  Oct.  1860. 
He  studied  at  the  Cortland  Normal  School  in 
1876-79  and  at  Cornell  University  in  1879-80. 
He  founded  the  Sperry  Electric  Company  in 
Chicago  in  1880,  engaging  in  the  manufacture  of 
arc  lamps,  dynamos  and  other  electrical  appli¬ 
ances.  He  perfected  one  of  the  first  arc  lamps, 
and  invented  the  gyrocompass,  aeroplane  and 
ship  stabilizers,  the  highest  intensity  searchlight 
(1,500,000,000  candle  power),  gas  engines,  fire 
control  apparatus  and  many  special  devices  for 
the  United  States  navy.  Since  1910  he  has  been 
president  of  the  Sperry  Gyroscope  Company, 
Brooklyn,  N.  Y.,  engaged  in  manufacturing  his 
own  inventions.  He  has  received  many  prizes 
and  awards  for  his  inventions,  both  at  home 
and  abroad.  Since  1915  he  has  been  a  member 
of  the  Navy  Consulting  Board. 

.SPERRYLITE,  an  important  ore  of  plati¬ 
num,  consisting  of  the  arsenide  Pt  As2,  contain¬ 
ing  56.5  per  cent  of  the  metal.  Occurs  at  mines 
in  Albany  County,  Wyoming. 

SPESSARTITE,  a  gem  variety  of  garnet 
obtained  from  mines  at  Amelia,  Va. 

SPEUSIPPUS,  spu-sip'us,  Greek  philoso¬ 
pher  :  b.  about  394  b.c.  ;  d.  Athens,  336  b.c. 
After  the  death  of  his  uncle  Plato,  he  became 
head  of  the  Platonic  school  or  Older  Academy. 
Of  his  philosophical  works,  in  which  he  taught 
a  doctrine  differing  but  little  from  Plato’s, 
nothing  is  left  but  titles  and  fragments.  Pie 
held  that  nature  was  not  wholly  good  since 
wickedness  is  an  essential  factor  in  the  progress 
of  humanity. 

SPEYER,  James,  American  banker :  b. 
New  York,  22  July  1861.  He  was  educated  at 
Frankfort,  Germany,  and  entered  his  family’s 
■banking-house  in  that  city  in  1883.  He  was 
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subsequently  connected  with  the  Paris  and  Lon¬ 
don  branches  of  the  firm  before  returning  to 
New  York.  He  became  the  head  of  the  family 
firm  of  bankers  and  was  an  officer  in  many 
other  banks  and  trust  companies.  He  was  one 
of  the  founders  of  the  Provident  Loan  Com¬ 
pany  and  a  trustee  of  Teachers’  College,  Colum¬ 
bia  University,  to  which  he  in  1902  presented 
the  Speyer  School.  He  was  actively  connected 
with  the  defeat  of  the  Tammany  Hall  organi¬ 
zation  in  1894. 

SPEYER,  or  SPEIER.  See  Spires. 

SPEYERS,  Arthur  Bayard,  American 
naval  officer:  b.  New  York,  15  Aug.  1846;  d. 
Montreal,  province  of  Quebec,  19  Nov.  1918. 
He  was  admitted  to  the  United  States  Naval 
Academy  in  1863,  where  he  remained  until  six 
months  before  the  close  of  the  Civil  War  in 
1865,  when  he  was  assigned  with  other  members 
of  his  class  to  duty  as  acting  midshipman  on 
vessels  assigned  to  destroy  privateers.  At  the 
close  of  the  war  he  returned  to  the  Naval 
Academy,  where  he  was  graduated  in  1868. 
His  first  assignment  was  to  the  North  Atlantic 
fleet.  A  year  later  he  was  promoted  to  the  rank 
of  ensign  and  transferred  to  the  Benicia  on  the 
Asiatic  station.  Two  years  later  he  was  pro¬ 
moted  to  master,  and  while  serving  on  the 
Kansas  in  1874  was  commissioned  lieutenant. 
He  was  made  lieutenant-commander  in  1895. 
Soon  after  the  beginning  of  the  Spanish- Amer¬ 
ican  War  in  1898  he  was  assigned  to  command 
the  Caesar  and  took  part  in  bottling  up  Cervera’s 
fleet  in  the  harbor  of  Santiago  de  Cuba.  At  the 
close  of  the  war,  Commander  Speyers  was 
placed  in  command  of  the  Glacier.  He  retired 
with  the  rank  of  rear-admiral,  11  Jan.  1905. 

SPEZIA,  Italy,  city  in  the  province  of 
Genoa,  on  the  Bay  of-  Spezia,  56  miles  by  rail 
south  of  Genoa.  It  is  built  near  the  site  of  the 
ancient  Roman  Luna.  It  became  the  chief  naval 
station  of  Italy  in  1861,  since  which  time  its 
size  has  greatly  increased.  The  harbor  is  the 
largest  and  best  in  Italy,  and  its  entrance  is 
protected  by  forts  and  by  submarine  embank¬ 
ments  two  miles  long.  It  has  large  shipbuilding 
works,  docks  and  a  marine  arsenal,  as  well  as 
barracks  and  a  hospital.  The  gulf  and  the 
surrounding  country  are  especially  beautiful, 
and  the  town  has  a  considerable  business  as  a 
winter  resort,  and  is  popular  for  bathing  in  the 
summer.  There  are  exports  of  oil,  pig  lead, 
silver,  wine,  fruit,  flour,  marble  and  sandstone. 
Pop.  (commune)  73,599. 

SPHACTERIA,  sfak-te'ri-a  (the  ancient 

Sphagia),  Greece,  a  narrow  island,  about  two 
and  one-half  miles  long,  lying  across  the  en¬ 
trance  to  the  Bay  of  Pylos  on  the  southwestern 
coast  of  Messina.  It  is  noted  for  two  famous 
naval  battles  which  took  place  off  its  shores, 
one  in  ancient  and  one  in  modern  times.  See 
Peloponnesian  War;  Navarino. 

SPHAGNUM,  a  genus  of  mosses,  the  only 
one  of  the  family  Sphagnacece,  growing  in 
moist  places  or  bogs,  in  such  quantities  as  to 
form  a  soft,  thick  carpet,  saturated  with  water, 
whence  their  common  name  of  bog-mosses. 
They  are  perennials  of  feathery  aspect,  growing 
at  the  top  of  the  stem  from  year  to  year.  Some 
of  the  numerous  lateral  branches  grow  upward, 
and  form  tufts  at  the  apices  of  the  stems,  while 
others  droop  downward  and  envelope  the  lower 


portion  of  the  stem.  Each  year  one  of  the  side 
branches  grows  so  strongly  as  to  rival  the  main 
head,  and  thus  gives  a  forked  appearance  to 
the  plant.  The  lower  end  of  the  stem  is  con¬ 
tinually  dying  away,  eventually  forming  peat, 
and  thus  frees  the  lower  ends  of  the  branches, 
which  thereupon  start  into  independent  plants. 
Special  branches,  differentiated  by  structure 
and  color,  produce  the  sexual  organs,  the  two 
sexes  being  either  on  the  same  plant  or  sepa¬ 
rated.  The  spore-capsules  are  on  short  branches 
and  are  globular,  with  a  lid.  The  leaves  are 
small,  translucent,  and,  like  the  stem,  have  strata 
of  transparent  cells,  connected  by  holes,  which 
are  capable  of  absorbing  and  retaining  much 
water.  This  ability  to  retain  water  has  made 
the  sphagnum  moss  very  valuable  to  florists, 
who  use  it  for  packing  bulbs  and  flowers,  and 
it  forms  a  large  part  of  the  compost  employed 
for  growing  pitcher-plants  and  orchids. 

SPHALERITE,  the  commonest  ore  of 

zinc.  See  Blende. 

SPHENE.  See  Titanite. 

SPHERE,  a  ball  or  globe,  defined  in  geom¬ 
etry  as  a  solid  bounded  by  a  surface  which  is 
everywhere  equally  distant  from  a  central 
point.  If  an  arc  equal  to  a  semi-circle  be  made 
to  rotate  about  the  straight  line  joining  its 
extremities,  it  will  generate  in  space  a  spherical 
surface.  Any  section  of  a  sphere  by  a  plane 
will  be  a  circle;  when  the  plane  passes  through 
the  centre  of  the  circle  of  the  section  is  a  great 
circle;  any  other  section  is  a  small  circle.  A 
straight  line  passing  through  the  centre  and 
terminating  at  the  surface  is  a  diameter;  a 
straight  line  from  the  centre  to  the  surface  is  a 
radius.  The  surfaces  of  spheres  vary  as  the 
squares  of  their  radii.  If  a  spherical  surface  be 
cut  into  rings  by  a  set  of  parallel  planes,  the 
surface  of  each  ring  is  a  zone,  and  the  area  of 
any  ring  is  proportional  to  the  distance  between 
the  two  planes  which  determine  it,  and  the  area 
of  the  ring  is  to  the  total  area  of  the  spherical 
surface  as  the  distance  between  the  two 
planes  is  to  the  length  of  the  diameter.  The 
mathematical  relationship  of  things  is  apparent 
from  the  discovery  by  Archimedes  (q.v.)  that 
the  surface  of  a  sphere  is  equal  to  the  curved 
surface  of  a  circumscribed  cylinder,  while  the 
volume  is  precisely  two-thirds  that  of  the 
cylinder.  See  Trigonometry. 

SPHERICAL  HARMONICS.  See  Har¬ 

monic  Analyses. 

SPHEROGRAPH,  a  disc  upon  which  is 
placed  the  earth  in  stereographic  projection, 
the  meridian  and  latitude  lines  being  laid  down 
completely,  so  that  with  a  ruler  and  index  a 
navigator  may  determine  angular  positions  in 
great-circle  'Sailing.  It  is  also  useful  in  a  variety 
of  problems  in  spherical  geometry. 

SPHEROIDAL  STATE  or  CONDI¬ 
TION,  the  state  of  a  liquid  when  it  presents 
spherical  phenomena  caused  by  placing  it  on  a 
very  hot  surface ;  the  so-called  <(caloric  para¬ 
dox.®  Leidenfrost  observed  that  a  drop  of 
water  placed  on  a  very  hot  surface  assumed  a 
spheroidal  shape  and  did  not  touch  the  surface. 
Boutigny  made  a  more  thorough  study  of  the 
subject,  and  experimented  with  various  liquids. 
The  limit  of  temperature  of  the  hot  surface  is 
the  temperature  at  which  the  drop  of  liquid 
spreads  on  it  and  boils  with  a  hissing  noise. 
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Boutigny  places  the  limit  for  water  at  142°  C, 
ana  at  61°  C.,  for  ether.  The  temperature  of 
a  drop  of  liquid  in  the  spheroidal  state  is  always 
below  that  at  which  the  liquid  boils,  and  for  this 
reason  the  interesting  experiment  of  freezing  a 
small  quantity  of  water  on  a  hot  platinum  dish 
may  be  performed.  The  dish  is  heated  almost 
to  a  white  heat,  when  a  small  quantity  of  sul¬ 
phurous  acid  is  placed  upon  it,  and  assumes  the 
spheroidal .  state ;  the  boiling  point  of  sulphur¬ 
ous  acid  is  — 10°  C.,  and  in  the  spheroidal 
state  it  is  a  temperature  less  than  10°  C. ;  a  few 
drops  of  water  added  to  the  sulphurous  acid  is 
immediately  frozen,  and  may  be  thrown  out  of 
the  dish,  a  mass  of  ice.  Substituting  nitrous 
oxide  for  sulphurous  acid,  and  mercury  for 
water,  mercury  may  be  solidified  in  the  same 
manner. 

That  the  liquid  does  not  touch  the  surface  is 
made  evident  in  various  ways,  such  as  that  of 
making  the  surface  a  flat  plate  and  observing 
that  light  passes  between  the  spheroid  and  the 
plate,  or  letting  a  conducting  point  enter  the 
spheroid  from  above,  and  seeing  if  a  current 
of  voltaic  electricity  will  pass  between  the 
spheroid  and  the  dish.  The  temperature  of  the 
spheroid  is  kept  low  by  the  rapid  evaporation 
which  is  going  on  at  its  surface;  the  spheroid 
is  kept  from  touching  the  dish  by  a  cushion  of 
vapor,  and  this  cushion  is  non-conducting,  so 
that  the  heat  which  affects  the  spheroid  is  heat 
radiated  from  the  dish;  as  soon  as  the  tempera¬ 
ture  of  the  dish  is  less  than  that  component  to 
provide  a  cushion  of  vapor  sufficiently  dense  to 
sustain  the  spheroid  completely  from  contact 
with  it,  the  spheroid  spreads  on  the  dish  and 
is  quickly  dissipated  by  the  heat  which  it  now 
receives  by  contact.  Consult  Barker,  ( Physics 5 
(1893)  ;  Daniel,  (Text-book  of  the  Principles 
of  Physics)  (3d  ed.,  1894)  ;  Stewart,  Element¬ 
ary  Treatise  on  Heat5  (6th  ed.,  1895). 

SPHEROIDAL  WEATHERING.  See 

Exfoliation. 

SPHINX,  The,  a  mythological  monster 
variously  described  but  usually  with  a  lion’s 
body,  the  head  and  sometimes  the  breasts  of  a 
woman,  the  wings  of  a  bird  and  a  serpent’s 
tail,  supposed  to  represent  some  ancient  sym¬ 
bolism.  The  Egyptians  called  the  sphinix  Hu, 
or  Neb  (Lord).  Its  present  name  is  derived 
from  the  Greek  otyiyi,  sphinx,  (<the  binder.55 
<(strangler  ;55  from  aycyyeiv  sphingein,  to  strangle. 

The  sphinx,  like  the  obelisk  (q.v.),  in  the 
mythology  of  the  ancient  Egyptians,  represented 
the  solor  deity,  Ra,  and  they  were  originally 
placed,  like  the  obelisks,  in  pairs  at  the  en¬ 
trances  <of  the  temples  and  palaces,  not  for 
ornamental  purposes  only,  but  mainly  for  wor¬ 
ship.  It  was  emblematical  of  Har-em-klu, 
<(Horus  on  the  Horizon,55  the  Harmachis  of  the 
Greeks,  representing  the  conflict  of  lights  and 
darkness,  the  conquest  of  Horus  over  Typhon, 
the  slayer  of  his  father,  Osiris.  The  Pharaohs 
of  the  Middle  Kingdom  multiplied  their  number, 
and  placed  rows  of  them  on  both  sides  of  the 
principal  avenues  leading  to  the  temples  and  pal¬ 
aces  of  Thebes.  The  avenues  of  the  temple  at 
Karnac  were  bordered  by  hundreds  of  these 
sphinxes,  many  of  which  still  remain,  headless 
and  disfigured.  Those,  however,  were  not  only 
andro  sphinxes,  but  of  the  hieraco  and  m'o- 
sphinx  type.  . 

All  nations  of  antiquity  seem  to  have  held 


those  monstrous  beings  of  various  shapes  and 
forms  as  objects  of  awe,  compelling  adoration 
and  worship.  The  ancient  Egyptians  believed 
that  the  sphinx  also  represented  the  Pharaoh 
who  styled  himself  Se  Ra,  the  son  of  Ra. 
Thus,  on  the  pyramidion  of  the  Obelisk  of 
Thothmes  III,  in  Central  Park,  there  is  a 
figure  of  that  Pharaoh  paying  homage  to  a 
sphinx  upon  a  pedestal,  which  in  itself  is  a 
representation  of  the  king.  In  other  words, 
the  king  is  worshipping  himself. 

The  portals  of  the  rising  and  setting  sun 
were  guarded  by  those  lion  deities.  Even  the 
Bible  speaks  of  the  Cherubim,  which  were 
placed  to  guard  the  entrance  of  the  Garden 
of  Eden.  The  real  meaning  of  cherub,  how¬ 
ever,  is  still  in  dispute,  but  all  agree  that  it  was 
a  composite  winged  being.  The  prophet 
Ezekiel  describes  similar  beings  in  connection 
with  the  Divine  Throne.  The  Assyrian  con¬ 
ceptions  of  their  guardian  deities  were  chiefly 
represented  by  human-headed  lions  or  bulls ; 
eagle-headed  human  bodies,  or  vice  versa. 

The  sphinxes  of  the  ancient  Egyptians  were, 
as  already  mentioned,  of  three  different  forms, 
namely,  (1)  Andro- sphinx,  a  human-headed 
lion,  symbolizing  strength  and  intelligence;  (2) 
Cno-sphinx,  a  ram-headed  lion;  (2)  Hieraco- 
sphinx,  a  hawk-headed  lion. 

One  of  the  most  important  relics  of  ancient 
Egypt  is  the  colossal  human-headed  lion,  in 
front  of  the  second  pyramid  of  Gizeh.  Even 
in  its  present  dilapidated  state  it  elicits  the  won¬ 
der  and  admiration  of  the  traveler.  The 
Arabian  traveler  and  historian  Abdullatif 
(1162-1231  a.d,),  in  his  description  of  the 
pyramids  and  sphinx,  says:  ((At  a  little  more 
than  an  arrow’s  flight  from  the  pyramids  is  a 
colossal  figure  of  a  head  and  neck  projecting 
from  the  earth;  the  name  of  the  figure  is 
cAbu(l-hoP  55  which  means  <(Father  of  Terrors.55 
The  same  authority  speaks  of  it  as  having  ex¬ 
cited  his  attention  more  than  all  the  other 
marvelous  monuments  put  together  that  he  had 
seen  in  Egypt.  Everything, 55  he  observes,  ((in 
spite  of  its  enormous  size,  was  in  proportion 
to  nature.55  <(In  a  face  of  such  colossal  size55 
he  wonders  <(how  the  sculptor  could  have  been 
able  to  preserve  the  exact  proportions  of  every 
part,  seeing  that  nature  presented  him  with  no 
model  of  a  similar  colossus,  or  anything  at  all 
comparable.55  (DeSacy’s  trans.,  p.  180). 

It  is  at  a  distance  of  about  1,800  feet  from 
the  Great  Pyramid,  and  is  carved  from  the 
solid  rock  upon  which  it  rests.  Its  dimensions 
are  (Smith’s  measurements)  : 

Feet  In. 


Height  of  head  from  bottom  of  chin  to  fore¬ 
head  .  19 

Horizontal  diameter  on  level  of  forehead .  23 

Circumference  at  level  of  forehead .  72 

Horizontal  diameter  near  broadest  part  of  head- 

gear .  29 

Circumference  at  broadest  part  of  headgear ...  91 

Height  of  neck,  5  feet;  horizontal  diameter. ...  22 

Circumference  of  neck .  69 

Total  height  of  the  monument,  according  to 

Mariette  Bey .  65 

Ear .  6  5 

Nose .  5  10 

Mouth .  7  8 

Face,  in  the  widest  part  across  the  cheek .  13  7 

Whole  length  of  body .  140 

Outstretched  paws . 50 


Since  Adbullatif’s  description  of  its  features, 
the  appearance  and  condition  of  the  sphinx 
have  undergone  great  changes.  The  lower  part 
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of  the  headgear  and  beard  are  no  more.  The 
features,  owing  to  the  iconoclastic  propensities 
of  the  Kopts  and  Arabs,  are  no  more  <(grace- 
fully  smiling,®  as  of  old ;  but  have  a  strange, 
weird  expression,  amply  justifying  the  Arabic 
name  <( Abulhol ,®  Father  of  Terrors. 

As,  regards  the  date  of  this  monument, 
Egyptologists  do  not  agree.  The  latest  author¬ 
ity,  Budge  ((History  of  Egypt, }  Vol.  II,  p.  49), 
assigns  the  period  of  the  Great  Sphinx  to 
probably  one  of  the  builders  of  the  Great 
Pyramids,  but  <(it  is  quite  possible,®  he  adds, 
((that  it  may  be  much  older.®  Mariette  Bey, 
Maspero  and  others  attribute  it  to  a  much  more 
remote  antiquity;  to  the  Hor-shesu,  the  fol¬ 
lowers  of  Horus. 

The  Phoenicians  and  Greeks  imported  the 
sphinx  from  Egypt  and  reproduced  it  in  various 
shapes  and  forms,  of  all  sizes  and  of  different 
materials.  Some  have  face  and  breast  of  a 
woman,  the  body  of  a  winged  lion  and  tail  of 
a  serpent,  and  many  other  varieties,  according 
to  the  fancy  of  the  artificer  and  sculptor.  These 
found  their  way  back  to  Egypt  whence  they 
originated,  but  in  different  forms. 

SPHYGMOGRAPH,  sfigWgraf,  an  in¬ 
strument  for  recording  the  movements  of  the 
pulse.  The  first  true  sphygmograph  was  the 
invention  of  Vierordt,  and  has  received  various 
improvements.  In  its  most  improved  form  it 
consists  of  a  small  rod  which  moves  vertically 
up  and  down,  and  in  so  doing  communicates 
motion  to  a  thread  passing  round  two  horizon¬ 
tal  movable  axes,  one  of  which  moves  a  needle 
that  serves  as  an  index,  while  the  other  moves 
a  wheel.  A  pen  held  in  a  jointed  stalk  fol¬ 
lows  the  movements  of  this  wheel  and  records 
its  motions  on  a  strip  of  paper,  which  is  passed 
beneath  it  by  clock-work.  The  record  has  the 
appearance  of  a  more  or  less  irregularly  un¬ 
dulating  line.  At  the  lower  end  of  the  vertical 
rod  is  a  small  plate,  rounded  on  the  lower  sur¬ 
face,  and  when  the  instrument  is  in  use  this 
plate  is  brought  into  contact  with  the  skin  above 
the  pulse,  which  is  kept  in  position  by  a  rest 
supporting  the  wrist.  Before  the  instrument  is 
set  in  full  operation  the  position  of  the  pulse  is 
slightly  varied  until  it  is  ascertained  in  what 
position  it  gives  the  strongest  impulse  to  the 
vertical  rod,  which  is  indicated  by  the  index- 
needle  on  a  graduated  scale.  Obviously,  any 
other  form  of  recording  instrument  that 
measures  the  pulse-beats  may  bear  the  name, 
and  some  have  been  invented,  but  if*  the  test 
be  made  directly  of  the  heart  action,  the  name 
is  scarcely  appropriate.  One  of  these  latter  is 
the  electrocardiograph,  which  measures  the 
cardiac  rhythm  by  electric  reaction  on  a  gal¬ 
vanometer  principle.  Consult  Sanderson, 
( Handbook  of  the  Sphygmograph.*  See 
PULSIMETER. 

SPICE-BUSH,  a  tall  shrub  (Benzoin  ben¬ 
zoin),  of  the  laurel  family,  frequenting  moist 
woods  and  the  edges  of  streams.  It  is  con¬ 
spicuous  when  leafless  on  account  of  its  slen¬ 
der  branches  and  olive-green  spotted  bark, 
which  has  an  aromatic  odor  and  taste,  sug¬ 
gesting  to  -  the  Indians  and  frontiersmen,  its 
use  as  a  stimulative  tea.  Very  early  in  spring, 
the  twigs  are  covered  with  tufts  of  honey- 
scented,  tiny  flowers,  with  yellow  calyces.  They 
are  either  polygamous  or  dioecious,  the  male 


flowers  having  many  stamens,  and  the  females 
a  globose  <ovary  and  several  staminodia.  The 
leaves,  which  follow,  are  oval  or  obovate  and 
short-pointed.  The  fruits  are  ripe  in  late  sum¬ 
mer  and  are  oval  drupes,  bright  red  in  color, 
and  most  disagreeable  in  flavor.  The  wood  of 
this  shrub  is  termed  spice-wood. 

SPICE  ISLANDS.  See  Moluccas. 

SPICES,  a  popular  name  for  such  plant 
components,  having  essential  oils  of  aromatic 
odor  and  pungent  flavor,  as  are  used  direct  and 
blended  in  for  seasoning  food;  in  fresh  food 
nearly  always  ground,  in  preserves  and  pickles 
always  whole.  Their  companions  spread  on,  as 
mustard  or  used  only  in  extracts,  as  vanilla, 
are  not  so  reckoned,  but  as  condiments,  flavor¬ 
ings,  etc.  They  represent  most  parts  of  the 
plant  beyond  the  wood;  cinnamon  and  cassia 
are  the  bark ;  ginger  the  root ;  cloves  the  flower- 
bud;  allspice  (pimento)  and  pepper,  caraway 
and  coriander,  the  fruit;  nutmeg  the  kernel, 
mace  its  wrapper;  cumin  and  dill  the  seed.  All 
are  tropic  save  the  allied  group  of  caraway, 
coriander  and  dill,  now  naturalized  in  temperate 
climes  — and  significantly,  not  often  thought 
of  as  (<spice® ;  and  all  foreign  but  these  and 
some  ginger. 

The  Spice  Trade  in  History. —  The  su¬ 
preme  importance  of  this  in  revolutionizing 
and  generating  modern  civilization  has  never 
been  set  forth,  because  it  is  not  recognized  as 
the  leading  factor  in  the  old  Eastern  commerce. 
Yet  not  only  did  it  lead  directly  to  the  discovery 
of  America  and  the  sea  route  to  the  far  East, 
but  for  centuries  it  was  a  chief  agent  in  pro¬ 
voking  world  wars,  determining  the  rise  and 
fall  of  states,  creating  the  present  status  of 
Europe  and  the  Eastern  Question,  and  even 
twice  remade  the  world’s  religious  history,  first 
by  making  Mohammedanism  a  world  power 
and  long  after  by  conditioning  the  time  and 
early  fortunes  of  the  Reformation.  The  rela¬ 
tion  of  spices  to  earlier  European  food  which 
caused  this  importance  was  something  hardly 
conceivable  at  present.  All  could  now  be  dis¬ 
pensed  with  at  little  loss  beyond  some  pleasure; 
while  till  recent  times  they  were  an  exigent 
need  for  comfort,  health,  and  with  the  delicate 
even  life.  The  winter  food  of  most  mediaeval 
English,  for  instance,  was  little  but  meal  and 
salt  junk  —  bacon  from  lean  pigs,  beef  from 
scrawny  cattle,  insufficiently  kept  by  dear  and 
unpurified  salt,  and  so  half  rotten  by  spring; 
washed  down  by  ale  without  hops.  Besides  the 
results  in  scurvy  and  endless  skin  diseases  — 
the  source  of  the  old  tradition  of  sulphur  and 
molasses  with  which  women  were  wont  to 
cleanse  children’s  blood  in  spring  —  the  meals 
were  not  only  monotonous  and  pleasureless  but 
hard  for  the  sick  and  queasy  to  force  down 
and  bad  for  them  if  they  did  so.  Hence  in 
the  Middle  Ages,  perhaps  the  first  call  beyond 
bare  nominal  aliment  was  something  to  make 
unpalatable  food  palatable,  to  tempt  invalid 
appetites  and  save  drooping  lives  as  well  as 
to  make  eating  a  satisfaction,  and  spice  became 
the  foremost  dream  of  luxury  that  was  a  neces¬ 
sity.  The  trade  to  the  East,  for  it  was  not  the 
only  element  of  that  trade,  but  it  was  the  most 
vital,  the  only  one  that  was  literally  in  some 
measure  of  life  and  death,  even  though  the 
sugar,  currants,  raisins,  almonds,  etc.,  of  South 
Europe  and  the  Levant  were  also  alleviations. 
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Perfumes,  dyewoods,  jewels,  were  agreeable 
accessories ;  even  drugs  could  be  more  or  less 
matched  in  service :  but  absence  of  spices  took 
much  of  the  savor  and  some  of  the  fibre  out  of 
life. 

A  few  of  the  larger  manifestations  of  the 
trade  will  show  that  the  above  review  is  not  a 
fantasy.  It  is  true  that  the  agency  of  Eastern 
commerce  in  causing  the  Crusades  is  much  over¬ 
stated,  from  the  modern  economic  and  rational¬ 
istic  dislike  of  allowing  the  old  weight  to  re¬ 
ligious  feeling.  But  long  before  their  time,  it 
had  assured  their  coming  by  creating  their  foe 
and  need.  From  the  earliest  epochs,  Arabia 
had  gone  through  cycles  of  development  cor¬ 
responding  to  the  routes  of  trade  from  the 
East  to  Europe.  In  times  of  West-Asian  peace 
or  the  mastery  of  strong  states,  this  normally 
went  overland,  leaving  Arabia  unfertilized  by  it, 
barbarous  and  disintegrated;  when  interrupted 
by  war  or  anarchy,  it  went  around  Arabia  by 
the  Red  Sea  and  across  Suez,  creating  or  re¬ 
developing  Arabian  coast  cities,  spreading  new 
needs  and  consequent  political  order  among 
the  tribes  and  raising  their  intellectual  status. 
The  Roman-Persian  wars  of  the  6th  century 
thus  deflected  Eastern  trade  and  made  Moham¬ 
med’s  career  possible.  Later,  the  trade  en¬ 
riched  the  Italian  cities  as  the  distributors  of 
its  goods  to  central  and  northern  Europe,  and 
the  rivalry  of  Venice  and  Genoa  for  Levantine 
and  Black  Sea  monopoly  of  the  commerce  led, 
first  to  the  Venetian  use  of  the  Fourth  Crusade 
to  destroy  the  Byzantine  Empire,  letting  in  the 
Turks  on  Europe,  and  then  to  feuds  which 
neutralized  Europe’s  naval  strength  against 
them.  What  the  search  for  a  sea  route  to  In¬ 
dia  did  for  the  world  is  familiar.  Here,  again, 
the  long  Portuguese  struggle  down  the  West- 
African  coast  was  primarily  not  for  trade,  but 
to  take  the  Moorish  dominion  in  the  rear,  unite 
with  Preston  John  and  crush  the  Moors  in  the 
interest  of  Christianity;  but  the  riches  of  the 
spice  trade  were  to  be  the  means  to  finance 
this.  As  to  Spain’s  share  in  the  search,  these 
riches  were  the  direct  object.  In  both  cases 
gold  bullion  was  the  .  special  aim  ;  but 
craving  for  spices  was  its  most  efficient  in¬ 
strument. 

The  supreme  effect  on  European  religion 
seems  fantastic,  but  is  quite  simple.  The  Ger¬ 
man  cities  owed  their  prosperity  and  sometimes 
even  existence  largely  to  rehandling  these 
goods  from  the  Italian  ports.  Now  the  Cape 
route  was  so  much  cheaper,  through  not  having 
to  break  bulk  and  reload  and  freedom  from 
land  tolls,  that  from  its  discovery  in  1498  the 
Italo-German  route  began  to  lose  profit  and 
its  factors  to  be  forced  out  of  business.  By 
1520  the  business  depression  became  severe 
in  Germany,  and  just  at  this  time  of  pinch  came 
the  exactions  of  the  papacy  for  Saint  Peter’s. 
An  explosion  and  revolt  were  probably  not  far 
distant  in  any  event,  from  economic,  political 
and  moral  reasons ;  but  hard  times  acted  as  the 
final  weight  to  release  the  lever. 

SPIDER-CRABS,  a  family  ( Maiidce )  of 
small,  spider-shaped  crabs  represented  by  many 
remarkable  and  strange  forms,  some  of  them 
of  large  size,  which  mostly  inhabit  relatively 
deep  waters.  The  shell  is  generally  very  hard 
and  on  the  body  bears  numerous  spines  and  a 
prominent  beaked  process  or  rostrum  in  front. 


The  first  pair  of  legs  is  sometimes  larger  than 
the  other  limbs  and  always  bears  pincers  and 
the  rudimentary  abdomen  possesses  seven  joints. 
Many  species  are  found  along  the  coasts  of  the 
United  States.  The  best-known  shallow-water 
forms  on  the  Atlantic  Coast  are  two  species  of 
Libinia  (L.  dubia  and  L.  emarginata).  The 
former  is  especially  common  along  the  shore 
south  of  Cape  Cod  and  has  the  long  rostrum 
deeply  divided  in  front.  They  are  sluggish 
creatures  which  make  no  effort  to  escape  cap¬ 
ture,  but  depend  upon  their  hard  covering  for 
protection.  Both  species  are  scavengers  and 
subsist  upon  all  kinds  of  dead  animal  and 
vegetable  matter.  They  conceal  themselves  by 
attaching  sea-weeds,  sponges,  etc.,  to  their  backs, 
which  growing  as  though  fastened  to  stones 
afford  them  this  additional  protection.  The 
females,  with  broad  abdomens,  are  frequently 
found  bearing  eggs.  The  males  are  larger  and 
often  attain  a  foot  in  extent.  A  much  smaller 
flat-bodied  species  is  Hyas  coarctatus,  very  com¬ 
mon  among  sponges  hydroid  and  sea-weeds  in 
both  deep  and  shallow  water.  Lambrus  pour- 
talesii  is  remarkable  for  the  great  size  of  the 
first  pair  of  legs  as  compared  with  the  others. 
It  is  found  in  moderately  deep  water  among 
rocks  along  most  of  the  Atlantic  Coast  of  the 
United  States. 

SPIDER-MONKEY,  a  South  American 
monkey  of  the  genus  Ateles ,  so  called  from  the 
great  length  of  the  limbs,  as  compared  with 
the  body  and  the  extraordinary  agility  of  these 
animals  in  racing  'about  the  tree-tops ;  no 
monkeys  excel  them  in  adaptation  to  an  arbo¬ 
real  life,  in  which  they  are  especially  assisted 
by  the  length  and  remarkable  prehensile  strength 
of  their  tails.  Their  structural  resemblance  to 
the  langurs  and  other  highly  arboreal  forms 
of  the  Old  World  is  interesting;  prominent 
among  these  is  the  absence  or  rudimentary  con¬ 
dition  of  the  thumb,  a  member  which  is  not  of 
great  service  in  swinging  from  limb  to  limb, 
when  the  tail  serves  as  an  effective  means  of 
grasping.  The  fur  is  usually  black,  but  in  some 
species  gray,  in  one  decidedly  brown  and  in  a 
few  Central  American  species  white  on  the 
under  surfaces  and  dark  above.  They  go  about 
in  small  bands,  make  little  noise  and  are  often 
made  captive  and  become  confiding  and  agree- 
-  able  pets.  Probably  the  best-known  one  is  the 
red-faced  spider  monkey  (A.  paniscus),  called 
coaita  in  Brazil,  which  has  a  rudiment  of 
thumb,  is  very  black  and  extremely  intelligent. 
Although  only  about  a  foot  in  length  its  tail 
is  twice  as  long.  Others  are  the  chameck  (A. 
chameck),  20  inches  in  length,  the  sooty-blaclc 
white-bellied  marimonda  (A.  beelzebuth )  of 
Brazil,  the  grizzled  (A.  grisescens )  and.  the 
black,  yellow  and  white  variegated  spider- 
monkey  (A.  variegatus) ,  which  occurs  in  the 
highlands  about  the  headwaters  of  the  Amazon 
Valley.  Consult  Lydekker,  ( Royal  Natural  His¬ 
tory  >  (1895)  ;  Bates,  ( Naturalist  on  the  Ama¬ 
zons }  (1863). 

SPIDER-SHELL.  See  Scorpion-shell. 

SPIDERS,  invertebrates  of  the  order  Aran- 
ece,  class  Arachnida.  The  English  name  — 
spider,  spinder,  spinner,  spinster,  the  spinning 
one  —  comes  from  the  functions  for  which  these 
creatures  have  been  chiefly  distinguished.  They 
are  cosmopolitan  in  distribution ;  are  found  in 
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Greenland  and  swarm  in  the  tropics.  They 
show  great  and  striking  differences  in  form  and 
in  general  habits.  The  spinning  habit  also  differs 
widely ;  as  one  may  see,  by  comparing  the  round 
web  of  a  garden-spider,  with  the  snare  of  the 


speckled  tubeweaver  ( Agalena  ncevia) ,  made  in 
hedges,  fence-rows,  roadsides  and  angles  of  out¬ 
buildings.  These  typical  differences  in  habit  are 
commonly  united  with  variations  in  structure 
and,  therefore,  have  been  made  the  basis  of 
scientific  classification  by  the  eminent  Swedish 
arachnologist,  Dr.  T.  Thorell,  following  sub¬ 
stantially  M.  Latraille.  In  no  classification  can 
these  functional  variations  be  disregarded ;  but 
for  the  use  of  the  general  public  such  an  ar¬ 
rangement  is  most  satisfactory  and  is  here 
adopted.  Spiders  may  be  roughly  divided  into 
two  great  groups :  (1)  Sedentary;  (2)  wander¬ 
ing.  Sedentary  spiders  live  on  or  in  woven 
habitations  and  take  their  prey  by  means  of 
snares  upon  or  near  which  they  habitually  stay. 
They  thus  have  the  distinction,  almost  unique 
among  lower  animals,  of  resembling  man  in  pro¬ 
curing  a  livelihood  by  use  of  manufactured  im¬ 
plements.  The  wandering  spiders  wholly  or  in 
large  part  hunt  their  prey  afield.  These  groups 
may  be  thus  subdivided: 

I.  Sedentary  Spiders. — (1)  Orbweavers 
(Orbit  elarice) ,  which  make  open  webs  circular 
or  partly  circular  in  form,  composed  of  radii 
issuing  from  a  centre  and  crossed  with  spirals 
armed  with  viscid  beads  for  the  capture  of  in¬ 
sects;  these  orbwebs  are  usually  vertical,  but 
some  are  horizontal.  (2)  Lineweavers  or  Net- 
weavers  (Retitelaru e),  whose  snares  are  mazes 
of  crossed  lines  in  the  midst  of  which  they  hang 
back  downward;  our  common  house  and  barn 
cobwebs  made  in  corners  or  rooms  are  mostly 
the  product  of  lineweavers.  (3)  Tubeweavers 
(Tubit  elarice) ,  which  live  in  silken  tubes  spun 
in  divers  situations  sometimes  with  a  sheeted 
snare  outspreading  from  the  mouth,  as  the  com¬ 
mon  speckled  tubeweaver  that  nests  in  hedges, 
borders  and  grass.  (4)  Tunnelweavers  (Ter- 
ritelarice),  making  tubular  nests,  usually  silk- 
lined,  often  with  extensions  above  ground ;  the 
trap-door  spider  (Cteniza  calif ornica)  is  our 
best-known  type. 


II.  Wandering  Spiders. —  (5)  Citigrades 
(Citigradce) ,  many  of  which,  as  the  lycosids, 
burrow  in  the  ground.  (6)  Laterigrades  (La¬ 
te  rig radee) ,  which  live  upon  plants  and  among 
rocks,  getting  their  name  from  their  rapid  side- 
wise  movements.  (7)  Saltigrades  (Salti- 
gradee),  jumping-spiders,  vivacious  creatures, 
with  large,  bright  eyes,  living  on  plants  and 
walls,  etc.,  over  which  they  move  by  frequent 
jumps  and  among  which  they  make  tubular 
nests  of  thick  white  silk. 

This  arrangement  Professor  Thorell  subse¬ 
quently  modified,  dividing  the  order  Aranece 
into  two  suborders,  Tetrapneumones ,  containing 
(1)  the  T  errit  elarice  ;  (2)  the  Dipneumones,  em¬ 
bracing  all  other  tribes.  M.  Eugene  Simon,  a 
distinguished  French  araneologist,  retains  the 
two  suborders,  which  he  names  (1)  Aranece 
theraphosce,  composed  of  three  families,  of 
which  the  tarantula  and  trap-door  spider  are 
types;  and  (2)  Aranece  verce  (38  families),  con¬ 
taining  all  other  spiders,  divided  into  two  great 
groups  or  sections,  Cribellatce  and  Ecribellatce. 

Structure. —  The  early  entomologists  in¬ 
cluded  spiders  among  insects  and  in  popular 
thought  they  are  still  so  ranked;  but  they  are 
widely  separated  therefrom.  The  most  notice¬ 
able  differences  are :  spiders  have  eight  legs ; 
insects,  six;  spiders  have  the  head  united  to 
the  thorax,  insects  separated  therefrom  by  a 
neck;  spiders  have  simple  eyes,  insects  have 
compound.  The  spider’s  body  is  divided  into 
two  parts,  cephalo-thorax  and  abdomen,  united 
by  a  straight  pedicle  or  stem.  Two  mandibles 
or  jaws  are  attached  to  the  face,  each  having 
a  hollow  fang  folded  up  within  a  groove  when 
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Dorsal  view  of  Epeira  insularis.  ab,  abdomen;  b,  base; 
ap,  apex;  pt,  pits  that  mark  attachment  of  muscles;  cp, 
head  or  cephalic  part  of  cephalothorax:  tp,  thoracic  part; 
mb,  mandibles;  1,  2,  3,  4,  the  legs  in  their  order,  first, 
second,  etc.;  tch,  trochanter  of  leg;  cx,  coxa;  fm,  part  of 
femur;  p,  palp,  dg,  digital;  ra,  radial;  cu,  cubital;  hu, 
humeral  joints  of  palps. 

at  rest  like  a  pocket-knife’s  blade  within  its 
handle.  A  small  opening  in  the  fang  communi¬ 
cates  through  a  minute  duct  with  a  pear-shaped 
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poison-sac,  in  the  upper  part  of  the  mandible 
and  head.  The  poison,  as  in  the  case  of  snakes, 
is  forced  out  when  the  spider  strikes  its  victims. 
On  either  side  of  the  mandibles  is  a  six-jointed 
palp,  shaped  like  the  legs,  which,  besides  other 
uses,  serves  to  hold  and  turn  the  prey  when 
swathing  it  or  feeding  upon  it.  The  eight  legs 
are  attached  to  the  cephalo-thorax,  are  seven- 
jointed,  covered  with  spines,  bristles  and  hairs, 
the  tarsal  joint  ending  in  a  foot  having  two  or 
three  claws  constructed  for  grasping  and 
handling  delicate  threads.  The  second  main 
part  of  the  spider’s  body  is  the  abdomen,  which 
while  generally  ovate  greatly  varies  in  form; 
being  globular,  subtriangular,  cylindrical ;  some¬ 
times  flat,  sometimes  convex  above.  The  ventral 
surface  is  flat  or  slightly  converse.  The  integu¬ 
ment  is  commonly  soft,  but  sometimes  leathery; 
in  many  species  it  is  hairy;  in  others  nearly 


Ventral  view  of  Argiope  argyraspis.  ps,  palps;  mx,  maxilla 
ax,  cu,  hu,ra,  dg,  the  auxiliary,  cubital,  humeral,  radial, 
digital,  joints  of  palpi;  sm,  sternum;  cx,  coxa  of  the  leg; 
gl,  breathing  gills;  ep,  epyginum;  sp,  spinnerets,  shown 
closed;  ac,  anal  closure. 

naked  and  glossy;  in  some  bordered  with  sharp, 
hard,  spinous  processes  or  conical  tubercles  at 
the  base,  which  for  the  most  part  overhangs 
the  cephalo-thorax.  The  pedicle  or  stem  unit¬ 
ing  these  two  principal  parts  of  the  body  is  a 
short  cartilaginous  tube  through  which  pass 
the  organs  of  nutrition  and  circulation.  This 
partial  description,  with  the  accompanying 
figures,  will  give  a  sufficient  general  idea  of  the 
structure  atid  appearance  of  the  most  common 
species. 

The  mature  male  is  most  readily  distin¬ 
guished  from  the  female  by  the  bulbous  shape 
of  the  terminal  joints  of  the  palps,  which  often 
assume  involved  forms  that  serve  as  good  spe¬ 
cific  characters.  Some  times,  as  in  certain  orb- 
weavers,  the  male  is  so  much  smaller  than  his 
mate  that  the  disparity  seems  ridiculous.  Woo¬ 
ing  under  such  conditions  is  a  serious  under¬ 
taking.  One  will  see  several  diminutive  cour¬ 
tiers  in  attendance  at  the  outer  courts  of  the 
snare  of  our  native  species,  the  orange  and  the 
silvery  Argiope  (A.  aumntium,  A.  argyraspis )  ; 
and  not  infrequently  dead  and  juiceless  skele¬ 


tons  may  be  seen  hung  up  thereto  in  silken 
swathments,  like  scalps  upon  a  savage’s  wig¬ 
wam. 

Habits. —  Gravid  females  differ  largely  in 
their  modes  of  caring  for  their  eggs  and  young. 
Most  species  enclose  the  eggs  in  a  silken  sac, 


Face  of  Epeira  mb,  mandibles,  with  the  falx,  fx,  and  fangs, 
fg;  es,  eye  space;  v,  vertex;  cp,  clypeus;  MR,  mid-rear 
eyes;  SR.  side-rear;  MF,  mid-front;  SF,  side-front. 

which  is  protected  in  various  ways.  Orange 
Argiope  spins  a  large  pyriform  cocoon  with  a 
tough,  nearly  waterproof  case,  lined  inside  with 
yellow  floss,  which  encloses  an  ovate  mass  of 
brown  silk,  within  which  are  the  eggs  number¬ 
ing  as  high  as  a  thousand  or  more.  This  is 
hung  upon  bushes,  stayed  and  surrounded  by 
sundry  braces  and  cross-lines.  The  labyrinth 
spider  ( Epeira  labyrinthea )  puts  her  eggs  into 
several  silken  discs  strung  together  in  a  bead¬ 
like  row,  which  is  swung  within  the  thick  maze 
that  surrounds  the  leaf-thatched  domicile  that 
overhangs  her  orb.  Many  orbweavers  spin 
their  cocoons  in  angles  of  cornices,  under  bark, 
in  cracks  and  crevices,  knot-holes  and  sheltered 


Female  (upper  figure)  and  male  (lower  figure)  of  Nephila 
nigra, .  shown  one-half  natural  size. 


openings  of  all  sorts.  A  bit  of  loose  bark  on  an 
old  tree  is  a  favorite  cocooning  place  for  many 
spiders ;  there  the  speckled  tubeweaver  will 
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often  deposit  her  eggs  within  several  wraps  of 
silk,  all  overlaid  with  bark  pellets  gnawed  from 
the  tree.  Some  of  our  familiar  lineweavers,  as 
Theridium  tepidariorum,  put  their  eggs  into 
several  brown  sacs  which  they  keep  near  them 
within  their  netted  cobwebs,  on  which  the 
spiderlings  hang  when  they  are  hatched.  Many 


(a)  Epeira  strix  spinning  her  egg-cocoon.  (b)  The  inner 
covering  of  the  egg-mass,  (c)  Overlaying  the  thick  outer 
covering. 


tubeweavers  and  laterigrades  spin  a  tough  disc, 
white,  gray,  mottled  or  pinkish,  against  various 
surfaces,  especially  on  or  under  stones.  Most 
species  die  shortly  after  cocooning  and  the 
young  are  left  to  the  nurture  of  nature.  Others 
have  some  sort  of  care  over  the  spiderlings 
when  they  appear  and  until  they  leave  the  home 
bounds.  Among  ground^spiders  ( Lycosidce ) 
one  notes  the  interesting  habit  of  tying  the 
round  egg-bag  to  the  spinnerets  and  carrying 
it  around  until  the  younglings  come  out,  when 
they  mount  the  mother’s  back  and  are  borne 
around  clinging  thereto  until  they  disperse.  A 
mother  with  a  hundred  babies  piled  upon  her 
body  as  she  runs  over  the  ground  is  a  gro¬ 
tesque  spectacle;  but  the  oddity  vanishes  in  the 
light  of  mother-love.  At  least  one  species,  the 
European  water-spider,  cocoons  under  water 
within  her  diving-bell-like  domicile.  This  is 
but  a  glance  at  the  varied  forms  which  ma¬ 
ternal  instinct  takes  among  spiders  to  perpetu¬ 
ate  the  race. 

Beneficial  Uses. —  One  needs  to  give  good 
heed  who  would  know  how  large  a  part  spiders 
have  in  the  economy  of  nature.  They  are  among 
the  most  numerous  of  our  fellow-tenants  of  the 
earth.  A  fair  idea  of  the  myriads  that  live  near 
us  may  be  had  on  a  dewy  morning  of  late  sum¬ 
mer  or  early  autumn.  Glancing  over  the  fields 
and  along  the  country  roadsides  one  will  see 
their  webs,  disclosed  by  the  minute  beads  of 
mist  caught  by  the  delicate  threads,  literally 
covering  the  low  herbage.  Turning  the  eyes  to 
bushes  and  trees,  the  branches,  twigs  and  leaves 
are  seen  to  be  meshed  with  spinning  work.  In 
short,  the  whole  landscape  is  overspread  with 
the  tents  and  meshes  of  the  aranean  hosts. 
Other  hosts  could  be  found  by  raking  amid  fal¬ 
len  leaves  and  earth-litter  and  searching  be¬ 
neath  stones,  logs  and  rubbish,  in  hollow  trees, 
post-holes  and  crannies,  under  ledges  and  along 
the  water  side.  There  is  scarcely  a  spot,  indeed, 
where  some  species  of  spider  may  not  be  found. 
The  problem  of  commissary  supplies  for  this  in¬ 
numerable  army  is  an  important  one,  and  its 


consideration  opens  up  a  strange  contradictory 
phase  of  human  nature,  or  perhaps  one  should 
say  of  human  ignorance. 

The  popular  prejudice  against  spiders  has 
been  so  long  fixed  that  it  is  hard  to  overcome 
it,  but  is  yielding  before  the  better  knowledge 
of  natural  objects  and  sympathy  therewith  that 
now  prevail.  The  prejudice  is  perhaps  largely 
due  to  erroneous  views  of  their  ugliness  and 
dangerousness.  The  species  frequenting  cellars 
and  outhouses  are  dark  colored  and  at  first 
glance  somewhat  ungainly.  But  to  judge  the 
race  by  these  would  lead  one  as  far  astray  as 
to  judge  all  birds  by  buzzards  and  crows.  In 
truth,  some  spider  species  rival  butterflies  and 
beetles  in  brilliancy  of  color.  And  these  are  not 
tropical  forms  alone,  but  are  among  our  indig¬ 
enous  species  and  may  be  found  in  most  parts 
of  America  by  searching  fields,  bushes,  bosky 
brook-sides,  the  edges  of  woods  and  open  places 
therein.  Delicate  greens,  pink,  ruby,  scarlet, 
orange,  yellow,  brown,  gray  and  metallic  hues, 
silver  and  green  especially,  abound,  and  give 
remarkable  beauty  to  the  outer  robing  of  our 
native  fauna.  Exotic  species  are  even  more 
brilliant. 

Yet  more  erroneous  is  the  popular  view  of 
the  spider’s  noxious  and  injurious  character. 
That  a  few  species  may  and  occasionally  do  in¬ 
flict  a  wound  that  may  cause  suffering  and 
under  peculiar  conditions  even  death  is  doubt¬ 
less  true;  although  it  is  nearly  impossible  to 
verify  current  reports  of  injury  and  death 
caused  by  a  so-called  <(black  spider,®  which,  as 
it  commonly  turns  out,  had  simply  been  seen 
somewhere  near  the  victim.  That  insects  inflict 
wounds  which  may  be  serious  under  certain 
unfavorable  conditions  is  well  known,  and  the 
possibilities  for  great  damage  to  the  human 
family  by  flies  and  mosquitoes  is  now  estab¬ 
lished.  But  spiders  may  be  ranked  among  the 
least  dangerous  to  man  of  the  small  and  most 
familiar  invertebrates.  The  writer  has  been 
struck  by  large  lycosids  (ground-spiders)  and 
has  compelled  one  of  our  largest  orbweavers 
to  wound  him,  without  more  serious  conse¬ 
quences  than  the  prick  of  a  pin.  A  mosquito’s 
puncture,  on  the  contrary,  causes  a  painful  hurt, 
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Diagram  showing  locatbn  of  spinning  organs  in  the 
abdomen  of  an  orbweaving  spider,  spn,  spinnerets;  s.  gl, 
silk  glands;  py.  g,  pyriform;  cy.  g,  cylindrifoi m,  and 
others  which  connect  by  delicate  ducts  with  the  outer 
spinning-spools;  cx,  cephalo  thorax;  h,  heart;  ov,  ovaries; 
ac,  alimentary  canal  and  its  termination,  a;  bg,  breathing 
gills;  ep,  epigynum  and  oviduct. 

with  an  inflamed  area  the  bigness  of  a  silver 
dollar  surrounding  the  central  white  swelling. 
This  will  show  that  personal  idiosyncrasies  are 
factors  in  the  danger  to  man  of  a  spider  wound, 
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as  of  an  insect’s.  Admitting  the  worst,  how¬ 
ever,  the  credit  side  of  the  spider  account  is  so 
large  that  the  reverse  is  scarcely  worth  men¬ 
tion.  Insects  are  known  to  be  serviceable  in 
the  fertilization  of  many  plants.  The  bee  has 
been  domesticated  for  the  edible  product  of  her 
cells  and  the  silkworm  for  its  cocoon  fibre. 
But  beyond  these  and  a  few  other  exceptions 
the  insect  hordes  are  among  our  most  destruc¬ 
tive  domestic  foes.  Farm,  garden,  orchard  and 
plantation  can  be  profitable  only  by  vigilant 
and  unremitting  warfare  upon  these  destroyers 


American  works  the  student  may  obtain  needed 
help.  Among  them  are  <  Spiders  of  the  United 
States)  by  Professor  Hentz,  the  father  of  Ameri¬ 
can  araneology;  Dr.  McCook’s  ( American 
Spiders  and  their  Spinningwork,5  3  vols.,  folio, 
profusely  illustrates  structure  and  habits  and 
gives  classification  of  Orbweavers  :  the  studies  by 
Prof.  Geo.  W.  and  Mrs.  Elizabeth  G.  Peckham 
of  general  habits  are  most  interesting  and  their 
work  on  the  <Attidae)  is  quite  complete;  <The 
Common  Spiders  of  the  United  States)  by  J.  H. 
Emerton  is  a  good  popular  treatise;  Catalogue 


Fig.  1. — A  posterior  spinneret  of  Epeira.  sp,  spigot-spool;  1.  ss  long  spinning 
spools;  s.  ss,  short  spools;  bb,  branched  bristles;  sb,  simple  bristles  which  aid 
in  spinning. 

Fig.  2. — A  middle  spinneret  of  Epeira,  sp.  c,  spigot-spool  discharging  cylin¬ 
drical  gland;  ss  ands.  ss,  spools  of  pyriform  gland;  sp.  t,  of  treeform  gland. 


whose  inroads  cost  the  nation  hundreds  of  mil¬ 
lions  yearly.  But  spiders  injure  no  food-plant 
or  other  product  of  human  industry.  In  fields 
and  groves,  orchards  and  outhouses  they  are 
not  only  absolutely  innocuous,  but  are  engaged 
in  ceaseless  warfare  upon  the  enemies  of  man’s 
prosperity,  comfort  and  health.  Their  chief 
food  is  insects,  and  day  and  night  they  pursue 
that  function  which  nature  has  assigned  them 
and  keep  in  check  the  myriads  of  insects  that 
otherwise  would  overwhelm  us.  It  is  doubtful  if 
civilized  man  could  successfully  cultivate  or 
even  inhabit  the  earth,  if  it  were  not  for  these 
despised  benefactors,  unless  nature  were  to  pro¬ 
vide  some  other  agency  to  hold  even  the  balance 
of  helpful  and  harmful  life.  Even  when  spiders 
enter  our  homes  and  spin  their  cobwebs  in  our 
porches,  halls  and  chambers,  they  come  upon 
the  wholesome  errand  of  clearing  our  prem¬ 
ises  of  irritating  and  dangerous  guests.  It  is 
pitiful  that  these  benefactors  of  our  race  should 
be  the  subjects  of  unsparing  obloquy  and  hate 
and  should  be  slain  at  sight  without  compunc¬ 
tion. 

Bibliography. —  The  literature  of  spiders  is 
too  abundant  to  be  here  cited ;  but  from  several 


of  the  Described  Araneae  of  Temperate  North 
America,5  by  the  late  Dr.  George  Marx  of  the 
Smithsonian  Institution,  is  valuable;  Nathan 
Banks  of  the  National  Museum,  Washington, 
has  written  some  important  papers,  as  also  has 
Prof.  Thos.  Montgomery  of  the  University  of 
Texas,  Austin.  Among  foreign  works  one 
should  know  the  (Histoire  Naturelle  des  Araig- 
nees)  of  M.  Eugene  Simon.  Among  British 
authorities  consult  ( Blackwell’s  Spiders  of  Great 
Britain  and  Ireland)  and  the  works  of  Dr. 
Pickard.  Emerton,  J.  H.,  (The  Common  Spiders 
of  the  United  States>  (Boston  1902)  ;  Fabre, 
J.  H.  C.,  (The  Life  of  the  Spider5  (New  York 
1913)  ;  Keyserling,  E.,  Graf,  (Die  Spinnen 
Amerikas)  (Vol.  IV,  Niirnberg  1892)  ;  McCook, 
H.  C.,  (American  Spiders  and  their  Spinning 
Work5  (3  vols.,  Philadelphia  1889-93)  ; 
Petrunkevitch,  A.,  (A  Synonymic  Index  Cata¬ 
logue  of  Spiders  of  North,  Central  and  South 
America,  etc.5  (in  American  Museum  of  Natu¬ 
ral  History  Bulletins,  Vol.  XXIX,  New  York 

1911)  ;  Warburton,  C.,  (Spiders5  (Cambridge 

1912) . 

Henry  C.  McCook, 

Author  ( American  Spiders  and  Their  Spinning 
Work P 
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SPIDERWORT  —  SPINAL  CORD 


SPIDERWORT,  any  plant  of  the  genus 
Tradescantia,  or  (by  extension)  of  the  family 
Commelinacace.  The  spiderworts  are  perennial, 
succulent,  somewhat  mucilaginous  herbs,  having 
linear  or  lanceolate  leaves  and  showy  reddish  or 
blue  flowers  in  umbel-like  cymes,  subtended  by 
bracts.  Tradescantia  virginiana  is  a  species  na¬ 
tive  to  the  Middle  Atlantic  States,  but  often 
found  farther  north  in  cultivation  or  escaped 
from  gardens.  It  has  stems  often  in  clusters 
and  about  a  foot  high;  the  leaves  very  narrow, 
either  glabrous  or  slightly  pubescent,  as  long  as 
the  stem  and  of  a  bright  green  color.  The  large 
corollas  of  three  petals  are  sky-blue,  the  villous 
pedicels  being  declined  until  in  bloom.  The 
sepals  are  broad  and  herbaceous.  The  anthers 
are  large,  crescent-shaped  and  golden,  and  the 
filaments  are  heavily  bearded.  A  South  Ameri¬ 
can  spiderwort,  T.  duminensis,  is  better  known 
under  the  title  of  Wandering  Jew.  It  has  simi¬ 
lar  flowers  and  broadly  lanceolate  leaves  and 
is  very  easily  propagated  by  cuttings,  growing 
often  in  water  only. 

SPIEGELEISEN,  spe'g’l-I"zen,  a  white 
cast  iron  originating  in  Germany,  made  from 
specular  iron  ore,  or  hematite,  containing  a 
large  percentage  of  carbon  and  manganese.  Be¬ 
ing  remarkably  free  from  impurities,  as  phos¬ 
phorus,  sulphur,  silica,  it  is  largely  used  in  the 
Bessemer  process  of  steel-making  for  the  pur¬ 
pose  of  reintroducing  carbon.  It  reduces  the 
iron  oxide  and  is  itself  subject  to  oxidation. 

SPIELHAGEN,  spel'ha"gen,  Friedrich, 

German  author:  b.  Magdeburg,  24  Feb.  1829; 
d.  1911.  He  studied  at  Berlin,  Bonn  and 
Greifswald,  turned  from  an  academic  career  to 
literature,  made  some  translations  from  French 
and  English,  including'-  one  of  Amerikanische 
Gedichte)  (1856;  3d  ed.,  1871),  and  after  pub¬ 
lishing  two  sketches  that  attracted  little  atten¬ 
tion,  became  well  known  through  his  (Problem- 
atische  Naturen*  (1860),  in  which  he  advo 
cated  the  advanced  liberal  politics  of  his  time. 
His  <Sturmflut>  (1876),  based  on  the  financial 
crises  in  Berlin  following  the  Franco-Prussian 
War,  is  worthy  of  comparison  with  this.  He 
wrote  a  great  number  of  optimistic  and  some¬ 
times  extravagant  novels,  having  a  preference 
for  social  problems.  His  books  are  often  truly 
voluminous  and  frequently  somewhat  grandiose, 
but  display  a  certain  energy  of  treatment  in 
dealing  with  what  the  author  believed  important 
questions  of  the  time.  See  Problematische 
Naturen. 

SPIERS,  sperz,  Richard  Phene,  English 
architect  and  archaeologist:  b.  1841.  He  was 
educated  at  King’s  College,  London,  and  the 
Ecole  des  Beaux  Arts,  Paris,  and  is  master  of 
the  Architectural  School  and  surveyor  of  the 
Royal  Academy.  In  addition  to  editing  Pugin’s 
Normandy1*  (1870)  and  Fergusson’s  (History 
of  Architecture )  (1863),  he  has  written  Archi¬ 
tectural  Drawing)  (1887)  ;  (The  Orders  of 
Architecture  >  (1902)  ;  Architectural  Essays  on 
Sassanian  Architecture y ;  ( Domed  Churches  in 
Perigord) ;  Architecture,  East  and  West,*  etc. 

SPIGELIA,  spl-je'li-a,  a  genus  of  annual 
and  perennial  herbs  of  the  order  Loganiacece, 
of  which  about  35  species  are  American.  They 
have  opposite,  membranous  leaves  and  terminal 
spikes  of  yellow,  red  or  purplish  flowers.  The 


best-known  one,  pink-root  or  worm-grass  ( S . 
marilandica) ,  is  native  from  New  Jersey  to 
Wisconsin  and  southward  to  the  Gulf  States. 
It  is  valued  in  hardy  garden  borders  because  of 
its  handsome,  red,  tubular,  yellow-throated 
flowers  which  appear  during  mid-summer  and 
also  because  of  its  easy  culture  in  rich,  friable, 
loamy  soils.  It  roots  have  been  used  medic¬ 
inally. 

SPIKENARD,  a  North  American  herb. 
See  Aralia. 

SPINA  BIFIDA,  cleft  spine.  See  Tumor. 

SPINACH,  spin'aj,  or  SPINAGE,  an  an¬ 
nual  herb  ( Spinacia  oleracea )  of  the  family 
Chenopodiacece.  The  plant  is  probably  indige¬ 
nous  to  southwestern  Asia,  whence  it  has  been 
carried  to  all  cool  climates  throughout  the 
civilized  world  for  use  as  a  potherb.  The 
original  species  has  a  rosette  of  arrow-shaped 
radical  leaves,  from  the  centre  of  which  a 
flower-stalk  is  developed  two  to  three  feet  tall 
and  bearing  small  axillary  clusters  of  dioecious 
flowers  followed  by  seed-like  fruits  (akenes). 
In  cultivated  varieties  the  form  of  the  leaf  is 
various  and  its  size  and  thickness  greater  than 
in  the  wild.  Only  one  other  species  of  the 
genus  is  now  recognized  (S.  tetrandra )  but  is 
not  cultivated.  There  are,  however,  groups  of 
varieties  which  have  been  given  specific  names 
mainly  because  of  the  form  of  the  fruits. 
Though  the  popular  names  are  retained  in  the 
trade  the  plants  are  considered  one  species.  The 
original  form  is  not  known.  Spinach  thrives 
in  light,  well-drained,  loamy  soils  and  always 
gives  best  returns  when  abundant  nitrogenous 
food  is.  readily  available.  It  is  easy  of  cultiva¬ 
tion.  The  seed  may  be  sown  in  early  autumn 
in  the  North  and  covered  during  the  winter 
with  loose  straw  or  marsh  hay,  free  from  weed- 
seeds.  In  spring  the  mulch  should  be  removed 
very  early.  Early  spring  sowing  may  be  done 
but,  since  the  plants  produce  smaller,  fewer  and 
poorer  leaves,  and  are  prone  to  develop  a  seed- 
stalk  at  the  approach  of  warm  weather,  the 
planting  season  in  spring  must  be  curtailed. 
About  eight  weeks  usually  elapse  between  sow¬ 
ing  and  gathering  the  plants  except  when  the 
crop  is  wintered.  In  field  practice  spinach  is 
usually  sown  in  beds  about  10  feet  wide  made 
by  plowing  several  furrows  toward  a  centre 
and  leaving  dead  furrows  between  the  beds  for 
surface  drainage.  The  seeds  are  sown  in  drills 
about  15  inches  apart  and  the  ground  kept 
cleanly  cultivated.  Since  the  crop  is  of  short 
duration  it  is  generally  used  prior  to  or  after 
summer-maturing  crops.  It  is,  however,  also 
frequently  sown  between  the  rows  of  other 
crops.  Immense  quantities  of  spinach  are  grown 
in  the  South,  especially  upon  the  Atlantic  sea¬ 
board  for  the  Northern  markets,  and  except  for 
home  use  the  cultivation  of  the  crop  under 
cold  frames  is  now  little  practised  in  the  North. 
The  plants  are  gathered  when  dry  with  some  of 
the  root  attached,  trimmed  of  dead  leaves  and 
shipped  in  tightly  packed  barrels ,  or  crates. 

SPINAL  CORD,  the  posterior  or  inferior 
portion  of  the  cerebro-spinal  axis,  entirely 
located  in  the  spinal  canal.  In  those  animals 
which  stand  upright  it  may  be  termed  the  lower 
portion.  The  spinal  cord  is  directly  continuous 
with  the  medulla  oblongata  (q.v.)  and,  varying 
with  different  animals,  it  extends  practically  the 
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length  of  the  spinal  canal,  giving  off  numerous 
paired  spinal  nerves  (q.v.)  and  terminates  by 
breaking  up  into  a  series  of  terminal  nerves, 
the  so-called  cauda  equina.  With  reference  to 
its  length  and  thickness,  its  divisions  and  ar¬ 
rangements,  both  internal  and  external,  con¬ 
siderable  variation  exists  in  different  animals. 
(See  Anatomy,  Comparative).  In  man,  how¬ 
ever,  the  spinal  cord  comprises  all  that  portion 
which  lies  between  the  cauda  equina  and  the 
decussation  of  the  pyramids  in  the  medulla. 
It  lies  within  the  bony  framework  of  the  spine, 
covered  on  the  outside  by  a  thick  membrane, 
the  dura  mater,  which  is  continuous  with  the 
dura  mater  of  the  brain.  Within  this  is  a  thin 
delicate  layer  of  tissue,  the  pia  mater,  which 
covers  the  cord  closely,  being  continuous  with 
the  pia  mater  of  the  brain.  Between  the  dura 
and  pia  a  certain  amount  of  cerebro-spinal  fluid 
is  found,  which  serves  as  a  protection-sheath. 
Passing  out  and  coming  into  the  cord  are  the 
paired  motor  and  sensory  nerves  that  carry 
motor  impulses  to  all  the  muscles  of  the  body 
below  the  head  and  sensory  impulses  to  the 
brain  from  all  the  sense  organs  of  the  skin, 
mucous  membranes  and  viscera.  In  simple 
language  it  is  a  large  cable  which  carries  in¬ 
coming  and  outgoing  messages.  The  incoming 
messages  come  through  various  organs  of  sense, 
the  stimuli  come  in  through  receptors,  they  then 
travel  in  nerve  fibres,  enter  the  cord,  form 
connections,  etc.,  with  the  brain  or  other 
nervous  centrals  and  outgoing  messages  travel 
down  to  make  effective  action  in  the  environ¬ 
ment.  The  general  shape  of  the  spinal  cord  is 
cylindrical.  It  is  slightly  flattened  front  and 
back  and  tapers  at  its  caudal  end  into  a  long 
thin  strip,  the  filum  terminale.  In  its  course 
it  shows  two  enlargements,  the  cervical  and 
dorsal  enlargements,  corresponding  to  the  loca¬ 
tion  of  increased  amounts  of  nervous  tissue 
that  go  and  come  from  the  upper  and  lower 
extremities.  The  length  of  the  cord  proper, 
apart  from  its  terminal  filament,  averages  only 
about  18  inches ;  it,  therefore,  falls  short  several 
inches  of  filling  the  entire  spinal  canal.  It  is 
about  one-half  inch  in  width  at  the  widest 
part  and  weighs  in  an  average  adult  about  one 
pound.  The  spinal  cord  is  nothing  but  a  collec¬ 
tion*  of  nerve  ganglia  and  nerve-fibres,  but  in 
the  human  cord  these  are  not  as  simple  in  their 
arrangement  as  in  the  nervous  cords  of  insects, 
for  instance.  The  cord  preserves  its  bilateral 
symmetry,  but  its  metameric  symmetry  is  much 
modified,  particularly  in  its  internal  structure. 
Thus  the  spinal  cord  consists  of  nerve-cells  and 
nerve-fibres,  like  all  other  parts  of  the  nervous 
system.  It  is  divided  almost  into  two  halves 
by  deep  fissures  in  front  and  behind;  and  there 
are  several  secondary  fissures  that  further  sub¬ 
divide  the  cord  into  segments  corresponding 
somewhat  to  its  anatomical  arrangement.  In 
order  to  understand  somewhat  of  this  ana¬ 
tomical  arrangement  it  is  important  first  to 
trace  the  different  fibre-tracts  that  go  up  and 
down  the  spinal  cord  and  which  make  up  its 
white  matter.  The  first  nerve-fibres  to  develop 
are  sensory.  These  collect  into  bundles  and, 
through  the  posterior  spinous  processes,  pass 
into  the  cord  and  constitute  two  bundles  of 
fibres,  the  columns  of  Gall  and  the  columns  of 
Burdach.  These  columns  are  at  first  very 
small,  but  as  they  continue  to  receive  more  and 


more  fibres  passing  upward  they  become  larger. 
After  their  entrance  into  the  cord  the  sensory 
fibres  give  off  many  collaterals,  making  ex¬ 
tremely  complicated  anatomical  connections 
with  the  different  segments  of  the  cord.  One 
set  of  these  collaterals,  however,  makes  a  dis¬ 
tinct  bundle  of  fibres,  which  has  been  called  the 
column  of  Gowers,  or  ascending  lateral  tract. 
All  three  of  these  fibre-tracts  carry  sensory 
impressions  from  the  surface  of  the  body  to  the 
brain ;  they  constitute  the  sensory  neuron- 
paths.  The  column  of  Gowers  is  known  to 
carry  pain-sensory  stimuli.  These  sensory 
neuron-paths  terminate  in  the  sensory  areas 
(q.v.)  in  the  brain,  having  numerous  interrup¬ 
tions  or  stations,  on  the  way  up.  The  typical 
sensory  neuron-path  is  made  up  of  three  or 
four  of  these  stations.  The  first  ganglionic 
centre  is  in  the  posterior  ganglia;  the  second  is 
in  the  medulla,  constituting  the  nuclei  of  the 
columns  of  Gall  and  Burdach;  the  third  is  in 
the  optic  thalamus  and  the  fourth  is  in  the 
cortex  of  the  brain.  As  to  the  part  of  the 
cortex,  it  varies  according  to  the  character  of 
the  incoming  stimuli :  gravity  stimuli  are  mostly 
located  in  the  cerebellum,  sight  stimuli  in  the 
occipital  lobes,  sound  stimuli  in  the  temporal 
lobes,  where  the  sensations  for  liver,  spleen, 
kidney,  heart,  etc.,  are,  is  still  under  discussion. 
Passing  down  from  the  brain  a  large  number  of 
motor  tracts  make  up  the  larger  part  of  the  re¬ 
maining  white  matter  of  the  cord.  The  most 
important  of  these  bundles  are  the  direct  and 
indirect  or  crossed  pyramidal  tracts.  The  de¬ 
scending  anterolateral  tract  and  direct  cere¬ 
bellar  tract  are  other  smaller  fibre-masses. 
Still  other  minute  fibre-bundles  are  found  in 
the  cord,  but  their  description  belongs  to  more 
extensive  treatises.  The  main  function  of 
these  descending  tracts  is  to  carry  motor  im¬ 
pulses  down  from  the  motor  area  to  the  gray 
masses  of  nuclei  located  on  the  interior  of  the 
spinal  cord.  From  these  spinal  centres  the  im¬ 
pulses  are  transmitted  to  the  motor  nerves 
which  pass  out  the  entire  length  of  the  cord, 
from  in  front,  where  they  later  bend  backward 
and  join  the  sensory  fibres  and  together  form 
mixed  nerve-trunks.  The  motor  nerves  finally 
terminate  in  the  muscles  by  specially  modified 
muscle-plates.  As  the  nuclei  of  the  columns  of 
Gall  and  Burdach  in  the  medulla  were  the  first 
ganglionic  terminals  of  the  sensory  neuron- 
chains,  so  the  gray  masses  in  the  anterior 
columns  of  the  cord  are  the  first  ganglionic 
terminals  of  the  motor  neuron-chain.  If  the 
spinal  cord  be  cut  across,  these  ganglionic 
masses  appear  on  the  cut  surface  as  a  gray 
letter  H,  or  as  a  butterfly-wing,  according  to 
the  region  where  the  cut  is  made.  In  these 
wings  certain  definite  groups  of  ganglion-cells 
may  be  made  out,  running  short  distances  in 
and  down  the  spine.  These  constitute  definite 
ganglionic  centres  for  certain  muscle-groups, 
and  their  destruction  causes  the  well-known 
spinal  paralysis  of  children.  Throughout  the 
entire  length  of  the  spinal  cord  there  is  a  small 
cavity  around  which  there  are  bridges  of  fibres 
connecting  the  two  halves  of  the  cord.  Thus 
the  spinal  cord  is  seen  to  represent  a  mass  of 
cells  and  fibres,  of  vastly  complicated  structure, 
and  subserving  all  of  the  nervous  functions  of 
the  muscles  of  the  skeleton  and  of  the  viscera 
below  the  diaphragm,  save  the  stomach.  The 
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spinal  cord  is  in  intimate  connection  through¬ 
out  its  entire  length  with  the  sympathetic 
nervous  system.  Any  interruption  in  the  spinal 
cord  interferes  with  the  carrying  capacity  of  its 
fibres  and  cells.  There  then  results  disease  of 
the  spinal  cord  the  symptoms  of  which  will 
differ  according  to  the  place  where  the  inter¬ 
ruption  takes  place.  As  the  pathways  of  the 
different  kinds  of  sensation  messages  and  mo¬ 
tion  messages  are  extremely  complex  they  can¬ 
not  all  be  spoken  of  here.  Only  some  of  the 
more  striking  types  of  loss  will  be  spoken  of. 
If  the  entire  cord  is  cut  across,  as  happens  in 
broken  back  from  diving  into  shallow  water, 
from  bullet  wounds  of  war,  or  sometimes  from 
a  tumor  of  the  spinal  cord,  or  an  inflammation, 
there  results  a  paralysis  of  all  motion  below 
the  place  where  the  injury  takes  place.  If  in 
the  upper  neck  region  the  paralysis  is  of  the 
entire  body  below  the  neck.  If  the  injury  is 
lower  down  the  lower  extremities  alone  are 
involved  with  such  portions  of  the  trunk  as  lie 
below  the  site  of  the  injury.  All  above  the  site 
of  the  lesion  is  a  loss  of  sensation.  This  would 
naturally  follow  from  what  has  been  said  that 
the  pathways  are  carrying  sensory  messages  up 
and  motor  messages  down.  An  incomplete 
section  of  the  spinal  cord  introduces  a  number 
of  complicated  results  which  only  the  nervous 
specialist  can  analyze.  He  is  like  a  telephone 
expert.  He  is  a  trouble  hunter  on  the  line  and 
from  the  symptoms  which  the  patient  shows 
he  is  able  to  accurately  locate  the  place  where 
the  interruptions  are  occurring  or  have  oc¬ 
curred. 

In  some  disease  processes  localized^  parts 
of  the  spinal  cord  are  picked  out  by  the  process 
and  a  limited  type  of  injury  takes  place.  Thus 
in  the  disease  known  as  infantile  paralysis 
[poliomyelitis]  the  virus  of  the  disease  chiefly 
involves  the  connections  of  the  motor  pathways 
as  they  make  a  switchboard  connection  with  the 
muscle  groups  in  the  anterior  horns  of  the 
spinal  cord.  This  results  in  a  partial  or  com¬ 
plete  paralysis  of  one  or  more  groups  of 
muscles.  Sometimes  the  sensory  parts  of  the 
cord  are  cut  off  or  diseased.  This  cuts  off  in¬ 
formation  from  switchboard  operators  higher 
up  and  various  types  of  loss  of  feeling,  in¬ 
ability  to  localize,  inability  to  know  what  one  is 
doing  with  one’s  muscles,  etc.,  results.  A  great 
number  of  complicated  troubles  can  result  and 
bring  about  the  clinical  pictures  called  syn¬ 
dromes,  in  neurology,  such  as  locomotor  ataxia, 
syringomyelia,  multiple  sclerosis,  paraplegia, 
muscular  atrophies,  etc.,  which  must  be  con¬ 
sulted  in  a  work  on  diseases  of  the  spinal 
cord  or  diseases  of  the  nervous  system.  Con¬ 
sult  Barker,  (Nervous  System)  (1901)  ;  De- 
jerine,  (Anatomie  du  Systeme  Nerveux} 
(1901-04)  ;  Van  Gehuchten,  ( Systeme  Nerveux* 
(1903)  ;  Spalteholz,  ( Anatomy  Atlas)  (1904)  ; 
Winkler,  (Manual  de  Neurologie) ;  Jelliffe  and 
White,  ( Diseases  of  the  Nervous  System y  (3d 
ed.,  1919).  See  Brain;  Nervous  System, 
Evolution  of  the;  Reflex  Action. 

Smith  Ely  Jelliffe,  M.D., 
Editor  ( Journal  of  Nervous  and  Mental  Dis¬ 
eases.  ) 

SPINAL  CORD  SURGERY.  The  sur¬ 
gery  of  the  spinal  cord  has  been  much  advanced 
during  the  last  decade  and  at  the  present  time 
clear  indications  exist  for  operative  interference. 


In  injuries  of  the  spinal  cord  due  to  fracture 
of  the  vertebra  or  bullet  or  high  explosive 
wounds,  operative  interference  should  be  done 
only  if  the  spinal  cord  has  not  been  completely 
crushed.  If  the  X-ray  gives  evidence  of  pres¬ 
sure  on  the  cord  from  fractured  bone  or  for¬ 
eign  bodies,  a  laminectomy  should  be  per¬ 
formed.  If  there  is  doubt  as  to  whether  the 
lesion  is  a  complete  one,  i.e.,  involving  the  com¬ 
plete  thickness  of  the  cord,  the  patient  should 
be  watched  for  symptoms  to  give  evidence  that 
part  of  the  cord  is  still  functionizing.  Spinal 
cord  surgery  has  had  its  greatest  triumphs  in 
the  removal  of  tumors  pressing  upon  the  cord, 
and  if  the  condition  is  recognized  early  the 
patients  can  be  entirely  relieved  of  their  symp¬ 
toms.  Inflammatory  diseases  of  the  spinal  cord 
sometimes  demand  operative  interference,  es¬ 
pecially  in  those  cases  in  which  the  disease  is 
slowly  progressing  and  at  a  definite  level  of  the 
cord.  Operations  upon  the  spinal  cord  are 
sometimes  required  for  the  condition  of  the 
nerve  roots.  The  technic  of  spinal  operations 
has  been  much  simplified.  In  the  large  major¬ 
ity  of  instances,  in  otherwise  healthy  individ¬ 
uals,  the  dangers  of  operation  are  very  small. 
In  the  operation,  known  as  laminectomy,  the 
spinal  canal  is  opened  by  the  removal  of  its 
posterior  wall,  that  is,  by  the  removal  of  the 
spinous  processes  and  laminae  forming  together 
a  posterior  arch  of  each  vertebra.  The  func¬ 
tions  of  the  vertebral  column  are  fully  re¬ 
gained  after  spinal  operations.  The  mortality 
of  the  spinal  operation  itself,  in  otherwise 
healthy  individuals,  should  be  no  more  than  5 
per  cent,  which  is  a  small  mortality  for  a  major 
operation  of  this  kind. 

Charles  A.  Elsberg,  M.D. 

SPINAL  NERVES,  the  paired  nerves 
which  arise  from  and  pass  into  the  spinal  cord 
(q.v.),  and  which  are  distributed  to  the  vari¬ 
ous  muscles  of  the  body  and  come  from  the 
various  sense-organs,  skin,  intestines,  bladder, 
etc.  The  spinal  nerves  are  so  named  in  contra¬ 
distinction  to  the  cranial  nerves,  or  those  which 
originate  from  or  pass  into  the  brain  itself. 
From  the  spinal  cord  of  man  31  pairs  of  spinal 
nerves  arise.  They  pass  from  and  enter  into 
the  spinal  cord  and  spine  through  the  interver¬ 
tebral  foramina,  or  openings  between  the  bodies 
of  the  vertebrae,  the  motor  part  of  the  nerve 
passing  out  in  front,  the  sensory  part  coming  in 
from  behind.  Eight  pairs  are  cervical;  12  are 
dorsal  nerves,  also  named  thoracic;  five  are 
lumbar,  five  sacral  and  one  coccygeal.  Each 
spinal  nerve  is  formed  from  two  portions,  an 
anterior  or.  motor,  and  a  posterior  or  sensory. 
The  posterior  root  has  a  nerve-mass  or  gan¬ 
glion,  which  is  wanting  in  the  anterior.  The 
fibres  of  the  anterior  roots  are  motor  in  na¬ 
ture;  that  is  to  say,  impulses  travel  by  these 
roots  outward  from  the  cord  or  brain  to  the 
body.  The  fibres  of  the  posterior  roots  are 
sensory:  impulses  are  conveyed  by  these  fibres 
to  the  cord  or  brain.  The  anterior  and  pos¬ 
terior  fibres  unite  just  beyond  the  nervous 
ganglion  to  form  a  single  nerve-trunk,  in 
which  the  two  sets  of  fibres  are  indistinguish¬ 
able.  See  Anatomy;  Brain;  Nervous  System, 
Evolution  of  the;  Spinal  Cord. 

SPINDLE-TREE,  a  name  originally  ap¬ 
plied  to  an  European  species  of  Euonymus, 
shrubs  belonging  to  the  Celastracece .  The 
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American  species  have  more  or  less  four-an¬ 
gled  and  winged  stems,  with  petioled  entire  or 
serrate  leaves  and  regular,  perfect  four  to  five- 
merous  flowers  in  axillary  cymes.  They  open 
in  early  summer  and  are  small  and  inconspicu¬ 
ous  and  greenish  or  purplish  in  color;  they  are 
succeeded,  however,  by  very  brilliant  fruits  or 
pods,  which  are  several-celled,  lobed  or  angled 
and  which,  when  mature,  open,  showing  the 
somewhat  fleshy  red  arils  which  have  grown  up 
from  the  base  of  the  seeds  and  now  enclose 
them.  The  fruits  remain  on  the  tree  during  the 
winter,  so  that  these  shrubs  are  often  culti¬ 
vated  in  ornamental  shrubbery.  E.  europceus  is 
called  spindle-tree,  because  its  hard,  close- 
grained,  white  wood  was  once  esteemed  as  a 
material  for  spindles,  musical  instruments  and 
netting  needles  and  is  still  used  for  skewers 
and  in  turning.  It  is  a  glabrous  shrub,  with 
broad  and  shining  leaves  and  deeply  four- 
lobed,  smooth  pods  which  have  been  employed 
as  a  dye-stuff.  One  of  our  most  handsome 
shrubs  in  autumn  is  the  burning  bush,  or  wa- 
hoo,  E.  atropurpueus,  with  crimson  and  scar¬ 
let  lobed  capsuels.  E.  americanus  is  the  straw¬ 
berry-tree,  a  low  bush,  with  oval  leaves  and  a 
crimson  capsule,  scarcely  lobed,  but  covered 
with  pointed  warts  and  disclosing  scarlet  arils. 
The  E.  obovatus  is  similar  in  fruit,  but  has  a 
trailing  habit  and  obovate  leaves  The  foliage 
of  a  Japanese  species  (E.  alata )  turns  to  a 
brilliant  rose  pink  in  autumn. 

SPINE,  the  backbone  of  a  vertebrated  ani¬ 
mal.  See  Anatomy;  Osteology;  Spine, 
Pathological  Changes  in;  Tuberculosis. 

SPINE,  Pathological  Changes  in.  The 

odontoid  process  of  the  axis  of  the  spine  pre¬ 
sents  two  articulating  surfaces,  one  in  front,  of 
an  oval  form,  for  articulating  with  the  atlas,  and 
another  for  the  transverse  ligament,  the  latter 
frequently  encroaching  on  the  sides  of  the 
process.  Serious  displacement  at  this  point  of 
articulation  causes  instant  death,  due  to  pres¬ 
sure  and  injury  of  the  cord  and  nerve-trunks. 
The  vertebral  column  quite  frequently  sustains 
fracture  from  an  indirect  violence  which  tends 
to  produce  overexertion  on  one  flexion  of  its 
normal  curvature.  Tuberculosis  of  the  ver¬ 
tebral  articulations  or  Pott’s  disease  is  an  af¬ 
fection  of  the'  spine.  At  birth  there  are  no 
curves  in  the  infant’s  spine,  but  as  the  child  as¬ 
sumes  the  sitting  or  erect  posture,  curves  which 
are  recognized  as  the  normal  vertebral  curves 
are  developed.  Weak  muscles,  careless  pos¬ 
tures  and  paralysis  of  special  groups  of  spinal 
muscles  are  causes  of  spinal  curvature.  Scolio¬ 
sis  is  lateral  curvature,  that  is,  with  the  convex¬ 
ity  of  the  curve  to  one  side.  Cyphosis,  or 
humpback,  is  the  form  in  which  the  convexity 
of  the  column  is  increased  in  a  posterior  direc¬ 
tion.  Lordosis,  or  hollow-back,  is  a  spinal  de¬ 
viation  in  which  the  convexity  of  the  curve  is 
forward.  In  old  age  the  spine  is  apt  to 
shorten  owing  to  shrinking  of  the  gristly  for¬ 
mation  between  the  vertebrae.  Inflammation 
of  the  cord  rarely  gives  rise  to  pus,  but  a  few 
cases  have  been  described.  The  suppuration  is 
necessarily  micro-organismal  in  origin  and  as  a 
rule  it  is  either  due  to  some  septicaemia  or  trau¬ 
matism,  or  secondary  to  purulent  meningitis. 
The  spinal  cord  (q.v.)  is  influenced  by  diseased 
conditions  of  other  parts  of  the  body.  It  is 
the  centre  for  all  the  degenerative  disorders  of 


the  nervous  system,  such  as  locomotor  ataxia, 
degenerative  spastic  paraplegia,  primary  lateral 
sclerosis,  etc.  The  chiropractics  have  made 
special  study  of  the  spine  and  the  nerves  pass¬ 
ing  through  its  articulations.  See  Chiro¬ 
practic. 

SPINE-FOOT,  a  genus  of  lizards  ( Acan - 
thodactylus) ,  so  named  from  the  spinous  ap¬ 
pearance  of  the  toes,  which  are  ^keeled®  be¬ 
neath  and  possess  fringed  edges.  A  familiar 
brown  species  (A.  vulgaris)  occurs  from  Spain 
and  Morocco  eastward  to  northern  India. 

SPINEL,  an  isometric  mineral  of  many 
colors,  almost  always  in  octahedral  or  dodec¬ 
ahedral  crystals.  Octahedral  twins  are  so 
common  as  to  give  the  name  <(spinel  twin®  to 
this  form  (see  explanation  under  Mineral¬ 
ogy).  It  is  characterized  by  a  hardness  of 
8,  which  is  exceeded  by  only  three  min¬ 
erals,  diamond,  corundum  and  chrysoberyl, .  and 
is  equaled  by  but  a  few.  It  is  brittle;  fracture 
conchoidal;  specific  gravity,  3.5  to  4.1;  lustre 
vitreous ;  streak  white ;  transparent  to  nearly 
opaque.  Essentially  it  is  a  magnesium  alumi- 
nate  or  a  compound  of  the  oxides  of  magne¬ 
sium  and  aluminum,  these  metals  being  at 
times  in  part  replaced  by  iron  and,  in  the  vari¬ 
ety  picotite,  also  by  chromium.  The  varieties 
are  distinguished  by  differences  both  in  color 
and  composition.  The  red  variety  is  often 
transparent  and  is  known  as  ruby  spinel  (q.v.) 
or  balas  ruby.  Rubicelle  is  yellow  or  orange- 
red  ;  ceylonite  or  pleonaste  is  dark-green,  brown 
or  black  and  nearly  opaque;  chlorospinel  is 
grass-green.  Blue  and  yellow  varieties  are  also 
found  and  sometimes  yield  choice  gems.  Its 
most  noteworthy  occurrences  are  in  the  gem 
gravels  of  Ceylon,  Burma  and  Siam,  in  the 
ejected  blocks  of  Vesuvius  and  in  the  limestone 
belt  of  Orange  County,  N.  Y.,  and  Sussex 
County,  N.  J. 

SPINEL  GROUP,  an  important  group  of 
isometric  minerals,  usually  included  among  the 
oxides,  though  chemically  they  are  oxygen  salts. 
The  group  embraces  the  closely  related  alumin- 
ates,  spinel,  hercynite  and  gahnite;  the  ferrates 
and  manganates,  magnetite,  magnesioferrite, 
franklinite  and  jacobsite;  and  the  metachrom¬ 
ite,  chromite.  Their  general  formula  is 
R"R'"204. 

SPINELLO,  spe-nel'lo,  Di  Luca  (called 
Spinello  Aretino),  Italian  painter:  b.  Arezzo, 
1333 ;  d.  there,  1410.  His  principal  frescoes 
were  done  for  the  sacristy  of  the  church  of 
Saint  Miniatus  near  Florence,  for  buildings  at 
Pisa,  Siena,  Arezzo  and  for  <  the  municipal 
buildings  of  Sienna  (a  series  illustrating  the 
Italian  wars  of  Frederick  Barbarossa).  Spi¬ 
nello  enjoyed  a  great  reputation  in  his  own 
day,  being  compared,  and  by  some  preferred,  to 
Giotto,  whose  style  his  own  in  some  respects 
resembles.  His  (Virgin  and  Child)  sold  in  1889 
for  $3,725. 

SPINET,  a  stringed  instrument  invented 
about  1490,  formerly  much  in  use,  but  now 
superseded  by  the  pianoforte.  It  was  some¬ 
what  similar  to  the  harpsichord,  and  like  that 
consisted  of  a  case,  sounding-board,  keys,  jacks 
and  a  bridge.  The  spinet  was  smaller  than  the 
harpsichord  and  contained  two  or  three  sets  of 
jacks  (small  oblong  slips  of  wood,  with  crow- 
quills  attached  for  striking)  and  strings  so  dis- 
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posed  and  tuned  as  to  admit  of  a  variety  of 
stops,  while  the  former  had  only  one  set  of 
jacks  and  strings  and  consequently  only  one 
stop.  See  Pianoforte. 

SPINGARN,  Joel  Elias,  American  edu¬ 
cator:  b.  New  York,  17  May  1875.  He  was 
graduated  from  Columbia  University  in  1895, 
became  an  instructor  and  in  1909  was  professor 
of  comparative  literature;  has  published  (A 
History  of  Literary  Criticism  in  the  Renais- 
sance)  (1899)  ;  (The  New  Criticism)  (1911)  ; 
and  other  works  of  literary  criticism. 

SPINIFEX,  or  PORCUPINE  GRASS,  a 

perennial  grass  ( Triodia  irritans)  which  grows 
on  otherwise  barren  dry  ground  in  Australia, 
forming  tussocks  through  which  horses  and 
men  find  difficulty  in  progressing  because  of 
the  uncertain  footing  and  because  the  spiny 
edges  of  the  hard  leaves  cut  the  clothing  or 
feet. 

SPINNER,  Francis  Elias,  American  finan¬ 
cier:  b.  German  Flats  (now  Mohawk),  N.  Y., 
21  Jan.  1802;  d.  Jacksonville,  Fla.,  31  Dec.  1890. 
He  was  apprenticed  to  a  confectioner  and  then 
to  a  saddler,  but  in  1824  became  a  merchant  at 
Herkimer,  N.  Y.  He  was  deputy  sheriff  of 
Herkimer  County  in  1829-34,  sheriff  in  1835-37, 
was  active  in  the  militia  where  he  gained  the 
rank  of  major-general  and  in  1838-39  was 
State  commissioner  for  building  the  State  luna¬ 
tic  asylum  at  Utica.  He  was  connected  with  a 
bank  in  Mohawk  for  20  years  as  cashier  and  as 
president,  was  auditor  and  deputy  naval  offi¬ 
cer  in  the  naval  office  at  New  York  in  1845-49, 
and  in  1855-57  was  a  Democratic  member  of 
Congress.  He  was  one  of  the  original  mem¬ 
bers  of  the  Republican  party,  was  re-elected  by 
it  to  Congress  in  1856  and  in  1858,  and  was  ap¬ 
pointed  United  States  treasurer  by  President 
Lincoln  in  1861,  a  post  which  he  occupied  until 
1875.  He  was  the  first  to  suggest  the  employ¬ 
ment  of  women  in  the  government  offices  and 
carried  his  point,  though  against  much  opposi¬ 
tion.  His  name  became  during  his  long  term 
of  office  the  synonym  of  integrity  and  his  de¬ 
signedly  singular  signature  on  the  <(green- 
backs®  of  the  United  States  was  the  most  fa¬ 
miliar  autograph  in  the  country. 

SPINNING,  the  process  of  twisting  into 
fine  threads  of  uniform  size  fibres  of  cotton, 
flax,  wool  or  other  fibres  for  weaving  pur¬ 
poses.  The  process  was  performed  by  hand 
from  early  Egyptian  times  with  the  distaff  and 
spindle,  the  distaff  being  a  stick  or  staff  on 
which  a  mass  of  carded  raw  material  called  a 
roving  was  loosely  bound  and  the  spindle  being 
a  smaller  round  stick,  usually  weighted,  to 
which  the  thread  was  attached  and  with  which 
it  was  twirled  into  a  thread  or  yarn  by  adroit 
manipulation.  The  art  of  spinning  thus  came 
to  include  two  distinct  operations :  the  draw¬ 
ing  out  and  evening  the  fibre  which  was  to 
form  the  thread;  and  the  twisting  of  it.  In 
hand-weaving  the  first  was  done  by  the  fingers 
of  the  left  hand ;  the  second  by  the  right  hand. 

The  spinning-wheel  to  revolve  the  spindle, 
attached  to  its  frame,  was  an  improvement  on 
the  manual  method,  introduced  from  India  into 
Europe  during  the  14th  century  and  thence  to 
America  in  the  17th  century.  Its  use  did  not 
begin  to  be  displaced  until  the  middle  of  the 
18th  century,  and  it  was  still  to  be  seen  in  op¬ 
eration  at  the  beginning  of  the  last  quarter  of 


the  19th  century,  in  many  provincial  places  un¬ 
touched  by  railways,  throughout  Europe  and 
other  parts  of  the  world.  The  operation  usually 
performed  by  young  women  gave  rise  among 
English-speaking  people  to  the  word  “spinster.® 

The  India  wheel  was  comparatively  large 
and  the  operator  stood  at  her  work,  walking 
away  and  back  as  the  forming  of  the  thread 
seemed  to  requre.  A  wool-spinner  working 
continuously  would  thus  travel  20  miles  a  day. 
The  next  development  was  the  ((Saxony  wheel® 
or  flax  wheel,  invented  in  Nuremburg  about 
1530.  This  wheel  was  much  smaller  in  diam¬ 
eter  and  operated  by  a  treadle,  the  spinner  sit¬ 
ting  at  her  work.  The  driving-cord  of  the 
Saxony  wheel  was  in  two  loops,  one  passing 
around  the  pulley  of  the  spindle  and  the  other 
around  the  pulley  of  a  bobbin  or  reel  on  which 
the  yarn  was  wound  as  it  was  spun.  Later  two 
spindles  were  in  use  on  the  Saxony  wheel  by 
expert  spinners,  who  thus  doubled  the  usual 
amount  of  thread  in  a  given  time.  With  the 
improvement  of  the  loom,  so  that  its  output  was 
quadrupled,  the  demand  for  yarns  was  sud¬ 
denly  increased  beyond  the  capacity  of  the  hand 
spinners.  Invention  was  thus  stimulated  and  in 
1738  two  spinners,  John  Wyatt  and  Lewis  Paul, 
devised  and  patented  a  method  of  drawing  out 
and  evening  the  fibre  preparatory  to  twisting, 
by  means  of  rollers  revolving  upon  one  another. 
For  some  unexplained  reason  this  mechanism 
failed  to  come  into  popular  use  in  the  spinning 
trade  until  30  years  later,  when  the  idea  was 
adopted  by  Richard  Arkwright  and  embodied 
in  his  throstle  machine.  In  quick  succession,  at 
the  beginning  of  the  last  third  of  the  18th  cen¬ 
tury  appeared  Hargreave’s  spinning  jenny,  an 
improvement  on  the  double-thread  producing 
Saxon  wheel;  Arkwright’s  throstle  machine,  or 
roll-drawing  spinning  machine;  and  Cromp¬ 
ton’s  mule-spinner,  three  inventions  which  revo¬ 
lutionized  the  art  of  spinning.  Although  many 
important  improvements  have  been  made  since 
in  constructive  details,  the  general  priciples  of 
all  modern  spinning  machinery  are  those  of 
these  three  inventions. 

The  spinning  jenny  invented  by  James  Har¬ 
greave’s  in  1767,  in  its  simplest  form,  resembled 
a  number  of  spindles  turned  by  a  common  wheel 
or  drum  which  was  worked  by  hand.  It 
stretched  out  the  threads  as  in  common  spin¬ 
ning  of  carded  cotton,  eight  at  a  time,  but  this 
was  soon  improved  upon  and  with  the  applica¬ 
tion  of  power  as  many  as  80  could  be  spun  as 
easily.  The  drawing  was  done  by  a  movable 
carriage  on  a  track  which  simulated  the  move¬ 
ment  of  the  walking  spinner  at  the  India  wheel. 

The  throstle  or  roll-drawing  spinning  ma¬ 
chine,  patented  by  Arkwrigfit  in  1769,  accom¬ 
plished  its  object,  the  drawing  of  the  rovings, 
through  the  action  of  successive  pairs  of  roll¬ 
ers,  each  pair  in  advance  of  the  others  and 
moving  at  different  rates  of  speed.  The  first 
pair  to  receive  the  sliver  compressed  it  and 
passed  it  to  the  second  pair,  which  revolved 
at  a  greater  speed  and  thus  pulled  it  out  to  ex¬ 
actly  the  number  of  times  greater  length  that 
their  revolutions  exceeded  those  of  the  other 
pair.  As  the  roving  issued  through  the  last 
rollers  of  each  machine,  it  was  received  on 
spools  or  reels,  calculated  to  hold  a  given  quan¬ 
tity;  and  these  were  transferred  to  the  spin¬ 
ning-frames,  which  resembled  the  roving- 
frames.  As  the  roving  unwound  from  the 
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1  Indian  Spinning-Wheel 

2  Saxony  Spinning-Wheel 


3  Arkwright’s  Water-Frame 

4  Hargreaves’  Spinning- Jenny 
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spool,  it  was  drawn  through  successive  pairs  of 
rollers,  moving  as  before  at  different  rates, 
each  succeeding  pair  faster  than  the  backward 
ones,  so  that  the  rovihg  got  thinner  and  thin¬ 
ner,  until  the  tenuity  was  carried  as  far  as  de¬ 
sirable.  It  was  then  guided  to  a  spindle  which 
revolved  with  great  rapidity  and  by  a  simple 
arrangement  was  made  both  to  twist  the 
'  thread  and  to  wind  it  on  the  bobbin  ready  for 
the  weaver. 

Arkwright’s  machine  produced  too  great  a 
strain  on  the  thread  in  its  progress  to  admit 
of  it  being  drawn  sufficiently  fine  for  many 
purposes,  and  this  led  to  the  invention  by 
Samuel  Crompton,  in  1779,  of  the  mule 
jenny,  which  had  a  traveling  frame  upon 
which  the  spindles  were  set,  and  which,  com¬ 
bining  the  principles  of  the  two  preceding 
inventions,  produced  much  finer  yarn.  This 
frame  is  now  made  long  enough  to  carry  hun¬ 
dreds  of  spindles  and  it  gently  draws  out  and 
twists  the  thread  after  it  leaves  the  last  pair  of 
rollers ;  when  it  has  reached  its  limits,  now  sev¬ 
eral  yards,  but  in  Crompton’s  time  only  five 
feet,  it  rapidly  returns,  winding  up  the  spun 
thread  on  the  spindles  as  it  goes  back.  The 
intermittent  action  of  the  mule  spinner  has 
been  almost  entirely  abandoned  for  the  con¬ 
tinuous  motion  of  the  ring  spinner,  based  upon 
the  upright  spinning  frame  of  the  Arkwright 
machine.  The  speed  of  the  spindles  is  almost 
incredible,  reaching  over  10,000  revolutions  per 
minute. 

The  preparation  of  fibres  for  spinning  iu- 
volves  various  important  processes  upon  which 
the  quality  of  the  yarn  produced  depends. 
These  include  the  opening  of  the  fibres  to  re¬ 
lieve  them  from  knots  and  lumps,  a  strong  blast 
of  air  also  being  driven  through  to  carry  away 
dust  and  foreign  matter ;  the  beating  and  rolling 
into  laps,  which  involve  much  careful  attention, 
as  on  this  first  operation  the  ultimate  size  of  the 
yarn  depends ;  and  the  carding  or  combing  of 
the  laps  into  a  narrow  web,  which  passing 
through  calendar  rollers  coils  in  the  form  of 
a  loose  untwisted  column  of  cotton  or  wool, 
about  an  inch  in  thickness,  called  the  sliver. 

The  most  modern  machines  combine  in  one 
the  operations  of  carding,  roving  and  spinning, 
and  these  machines  are  now  applied  with  vari¬ 
ous  necessary  modifications  to  cotton,  wool, 
flax,  silk  and  other  textile  materials.  (See 
Weaving;  Cotton  Manufactures  in  the 
United  States;  Woolen,  Manufacture  of). 
Consult  Blount,  Mrs.  G.,  (The  Story  _  of  a 
Homespun  Web :  A  Simple  Guide  to  Spinning 
and  Weaving)  (London  1913);  Carter,  H.  R., 
( Modern  Flax,  Hemp  and  Jute  Spinning) 
(London  1907)  and  (The  Spinning  and 
Twisting  of  Long  Vegetable  Fibres)  (Lon¬ 
don  1904)  ;  Kissel,  M.  L.,  Warn  and  Cloth 
Making)  (New  York  1918)  ;  McGowan,  E.  B., 
(Textiles  and  Clothing)  (New  York  1919)  ; 
Murphy,  W.  S.,  (The  Textile  Industries>  (Lon¬ 
don  1912)  ;  Posselt,  E.  A.,  (The  Structure  of 
Fibres,  Yarns  and  Fabrics)  (Philadelphia 
1892)  ;  Thornley,  T.,  <Draw  Frames  and  Fly 
Frames)  (London  1898). 

SPINNING  FIBRES.  See  Fibre. 

SPINNING  JENNY,  in  textile  manufac¬ 
ture,  the  name  given  by  James  Hargreaves  to 
the  spinning  machine  invented  by  him  in  1767. 
The  name  jenny  is  a  corruption  of  engine,  the 


term  gin  being  a  common  local  expression  for  a 
machine.  Some  think,  however,  that  the  ma¬ 
chine  was  named  for  Hargreave’s  wife.  Others 
point  out  that  there  is  a  spinning  mule,  and 
that  a  jenny  is  a  female  mule,  which  suggests 
that  early  machines  were  operated  by  mule 
power.  See  Spinning. 

SPINOLA,  spe'no-la,  Ambrosio,  Mar¬ 
quis  of,  Italian  general:  b.  Genoa,  about  1570; 
d.  Castelruova,  25  Sept.  1630.  In  1602  he 
joined  the  Spanish  forces  in  the  Low  Countries, 
with  9,000  Italian  and  Spanish  veterans,  whom 
he  raised,  equipped  and  maintained  at  his  own 
expense.  As  a  consequence  while  mutiny  and  in¬ 
subordination  prevailed  in  the  rest  of  the  army, 
his  9,000  Walloons  were  models  of  discipline 
and  order.  The  Archduke  Albert  of  Austria, 
then  governor  of  the  Netherlands,  employed 
Spinola  in  the  capture  of  Ostend,  long  be¬ 
sieged  by  the  Spanish  troops.  It  fell  into  his 
hands  in  September  1604,  after  having  sus¬ 
tained  a  siege  of  three  years  and  two  months. 
Spinola  then  hastened  to  Madrid,  to  give 
Philip  III  information  of  the  discontent  and 
insubordination  that  were  rife  among  the 
greater  part  of  the  troops  in  the  Netherlands, 
and  was  named  commander-in-chief  of  all  the 
Spanish  and  Italian  forces  in  the  Netherlands. 
On  returning  he  found  Maurice  of  Nassau  op¬ 
posed  to  him,  and  in  him  met  a  more  formid¬ 
able  opponent  than  he  had  hitherto  encountered. 
A  decisive  naval  action  near  Gibraltar,  in 
which  the  whole  Spanish  fleet  was  destroyed 
by  the  Dutch  admiral  Heemskerk  (1607),  in¬ 
duced  the  Spanish  court  to  propose  an  armis¬ 
tice,  which  was  concluded  between  Spinola  and 
Maurice  for  12  years  (1609).  Spinola  was 
actively  engaged  during  the  Thirty  Years’  War; 
and  in  1620  he  conquered  the  Lower 
Palatinate,  which  had  fallen  into  the  hands 
of  the  Protestant  League.  In  1621,  the 
truce  with  Holland  having  terminated,  he 
took  Juliers,  after  which  he  invaded  Hol¬ 
land  itself  and  laid  siege  to  Bergen-op- 
Zoom ;  but  while  besieging  this  place  he 
found  himself  unexpectedly  attacked  at  once 
by  Mansfeld  and  Maurice,  and  was  obliged  to 
raise  the  siege.  In  1624  he  invested  Breda,  the 
gates  of  which  were  opened  to  him  after  a  10 
months’  siege  (May  1625).  This  was  his  last 
achievement.  He  was  left  without  means  or 
recognition  in  his  last  years,  through  political 
enmity.  However,  he  died  in  harness  at  the 
siege  of  Casale. 

SPINOZA,  spe-no'za,  Baruch  (or  in 
the  Latinized  form  later  adopted,  Benedic- 
tus),  Dutch  philosopher:  b.  Amsterdam,  24 
Nov.  1632;  d.  The  Hague,  21  Feb.  1677.  His 
parents  belonged  to  a  community  of  Jewish 
emigrants  from  Spain  and  Portugal  who  had 
been  driven  out  of  these  countries  by  religious 
persecution  and  settled  in  Amsterdam.  There 
the  Jews  soon  took  an  important  place  in  the 
commercial  life  of  the  city,  though  maintaining 
their  own  language,  religion  and  distinct  social 
life.  Spinoza  was  carefully  educated  by  the 
rabbis  of  his  own  people  in  Hebrew  theology 
and  literature,  including,  of  course,  the  Tal¬ 
mud,  and  also  the  more  modern  commentaries 
of  Maimonides  (q.v.)  and  Ibn  Ezra.  He  was 
also  sent  to  the  Latin  school  of  Van  den  Ende, 
an  Amsterdam  physician,  where  he  received 


416 


SPINOZA 


his  first  impulse  to  the  study  of  Descartes' 
philosophy  and  his  first  lessons  in  the  principles 
of  natural  science.  After  he  grew  to  man¬ 
hood,  suspicions  of  his  orthodoxy  were  raised 
and  after  several  attempts  to  induce  him  to  con¬ 
form  to  the  faith  of  the  synagogue  had  failed, 
he  was  expelled  from  the  Jewish  community  in 
1656.  Henceforth  he  provided  for  himself  a 
slender  but  sufficient  income  by  grinding 
and  polishing  lenses  for  optical  instruments, 
while  devoting  the  remainder  <of  his  time  to 
the  development  of  his  own  philosophical 
ideas.  He  lived  first  in  the  country  near 
Amsterdam,  at  Rijnsburg,  near  Leyden,  then 
at  Voorburg,  a  suburb  of  The  Hague,  and 
from  1670  to  the  end  of  his  life  in  The  Hague 
itself.  Secluded  as  was  his  life,  he  was  recog¬ 
nized  both  as  a  skilful  optician  and  as  an  origi¬ 
nal  philosophical  thinker.  He  communicated 
his  ideas  to  a  club  of  young  men  at  Amster¬ 
dam —  the  short  tractate  entitled  (De  Deo  et 
homine  ejusque  fecilitate,*  which  was  discov¬ 
ered  in  manuscript  form  in  1852,  being  probably 
written  for  this  purpose.  Spinoza  also  main¬ 
tained  relations  with  the  literary  and  scientific 
circle  at  The  Hague,  and  corresponded  with 
some  of  the  noted  scientific  men  of  his  time. 
He  was  also  a  personal  friend  of  Jan  De 
Witt  (q.v.)  and  is  said  to  have  been  con¬ 
sulted  by  him  on  affairs  of  state.  In  1673  he 
refused  a  chair  of  philosophy  which  had  been 
offered  him  in  the  University  of  Heidelberg, 
feeling  that  it  would  be  impossible  to  obtain 
in  this  position  complete  freedom  for  the  ex¬ 
pression  of  his  views.  He  maintained  his  in¬ 
dependence  to  the  last,  living  in  humble  cir¬ 
cumstances  and  devoting  himself  to  the  life  of 
thought  which  he  had  chosen.  He  died  in  his 
44th  year. 

Spinoza’s  first  work  was  an  application  of 
the  geometrical  method  to  the  first  two  parts 
of  Descartes  ( Principles  >  —  (Renati  Descartes 
Principiorum  philosophise,  Pars  I  et  II  more 
geometrico  demonstratae)  (1661).  In  1670  ap¬ 
peared  .  his  (Tractatus  Theologico-Politicus,* 
which  is  described  on  the  title  page  as  ^con- 
taining  some  discussions  to  show  that  the  lib¬ 
erty  of  philosophizing  may  be  allowed  without 
and  danger  to  piety  or  the  safety  of  the  state; 
but  that  the  loss  of  the  public  peace  and  even 
of  piety  follows  when  this  is  taken-  away.® 
The  main  thesis  of  the  work  is  that  <(in  a  free 
commonwealth  it  should  be  lawful  for  every 
man  to  think  what  he  will  and  to  speak  what 
he  thinks.®  To  support  this  he  undertakes  an 
investigation  of  the  principles  <of  Scriptural  in¬ 
terpretation  and  the  relation  of  theology  and 
philosophy,  ^anticipating,®  as  Sir  Frederick 
Pollock  has  remarked,  «with  wonderful  grasp 
and  insight,  almost  every  principle  and  not  a 
few  of  the  results  of  the  school  of  historical 
criticism  which  has  arisen  within  the  last  two 
or  three  generations.®  This  work  aroused  so 
much  opposition  in  theological  circles  that 
Spinoza  did  not  think  it  wise  to  publish  the 
( Ethics, }  his  chief  work,  on  its  completion  in 
1675.  This  appeared  in  the  year  of  his  death 
in  the  ( Opera  Posthuma^  which  also  contained 
the  < Political  Tractate)  and  the  ( Tractate  on 
the  Improvement  of  the  Understanding,*  both 
unfinished,  as  well  as  a  compendium  of  He¬ 
brew  grammar,  and  selections  from  the  cor¬ 
respondence. 


Spinoza’s  philosophy,  notwithstanding  its 
severe  scientific  form,  is  based  on  ethical  mo¬ 
tives,  and  has  a  decidedly  practical  character. 
What  he  sought  through  his  life  of  lonely 
meditation  was  not  knowledge  as  the  satisfac¬ 
tion  of  mere  intellectual  curiosity,  but  rather 
knowledge  of  man’s  place  in  the  universe  as 
practical  insight  into  the  nature  of  his  true  and 
permanent  good.  In  the  ( Improvement  of  the 
Understanding)  we  find  an  autobiographical  ac¬ 
count  of  Spinoza’s  decision  to  choose  the  high¬ 
est  end  of  life.  After  explaining  the  unsatis¬ 
factory  nature  of  a  life  devoted  to  pleasure  or 
honor  -or  riches,  and  the  evils  and  disturbances 
to  which  such  a  life  is  subject,  he  says:  “All 
of  these  arise  from  the  love  of  what  is  perish¬ 
able,  such  as  the  objects  already  mentioned. 
But  love  toward  a  thing  eternal  and  infinite 
feeds  the  mind  wholly  with  joy  and  is  itself 
unmingled  with  any  sadness.  Wherefore  it  is 
greatly  to  be  desired  and  sought  for  with  all 
our  strength.®  Moreover,  “whatsoever  in  the 
sciences  does  not  serve  to  promote  our  (object 
will  have  to  be  rejected  as  useless.®  Neverthe¬ 
less,  there  is  for  Spinoza  no  opposition  be¬ 
tween  theory  and  practice ;  for  the  knowledge 
of  the  systematic  unity  of  all  things,  and  of 
God  as  their  source  and  essence,  is  itself  the 
supreme  good  and  blessedness  for  man.  The 
highest  good  is  realized  only  in  and  through 
the  most  complete  knowledge. 

In  Spinoza’s  chief  work,  the  ( Ethics, }  he  at¬ 
tempted  to  deduce  his  results  from  certain 
fundamental  conceptions  by  the  employment  of 
the  method  of  geometry.  He  even  adopted  the 
external  form  of  the  Euclidian  geometry,  be¬ 
ginning  each  of  the  five  parts  into  which  the 
work  is  divided  with  definitions,  axioms  and 
postulates,  and  advancing  by  demonstrating  in 
a  formal  way  a  series  of  definite  propositions. 
This  geometrical  form  adds  nothing  to 
Spinoza’s  work,  and  is,  indeed,  in  many  re¬ 
spects  a  drawback,  since  it  gives  to  his  pro¬ 
found  insights  an  appearance  of  artificality 
which  tends  to  obscure  their  real  meaning. 
But  Spinoza,  as  Descartes  before  him,  believed 
that  mathematics  furnished  the  universal  type 
of  true  science,  and  he  assumed  that  the  ab¬ 
solute  certainty,  which  was  then  generally 
regarded  as  essential* to  science,  could  only  be 
attained  by  following  the  same  method.  As 
has  already  been  remarked,  however,  the  value 
of  Spinoza’s  philosophy  does  not  at  all  depend 
upon  his  use  of  the  mathematical  method. 
What  is  most  valuable  in  his  system  is  not  the 
result  of  his  formal  deductions,  but  of  his 
genius  as  shown  through  his  wonderful 
speculative  intuition  and  keen  psychological 
analysis. 

In  spite  of  the  scholastic  terminology  in 
which  Spinoza’s  views  are  often  expressed,  his 
system  grew  out  of  the  modern  scientific  con¬ 
ceptions  which  he  had  learned  mainly  from 
Descartes  (q.v.).  He  was  also  influenced  by 
Giordano  Bruno  (q.v.),  and  by  his  studies  in 
Hebrew  theology  and  philosophy.  Spinoza’s 
fundamental  thought  is  that  of  the  unity  of  the 
different  forms  of  existence  in  one  all-em¬ 
bracing  whole  tor  substance.  There  is  but  one 
substance,  one  absolutely  independent  being, 
which  include  all  things  and  determines  itself 
and  all  things  through  the  necessity  of  its  own 
nature.  Spinoza  calls  this  one  substance  God; 
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but  his  conception  is  very  different  from  the  or¬ 
dinary  theological  one.  In  the  first  place  the 
world  is  not  regarded  as  dependent  on  the  will 
of  God,  but  as  the  necessary  result  of  his 
nature  or  essence.  Everything  necessarily  fol¬ 
lows  from  the  nature  of  God,  just  as  the  prop¬ 
erties  of  the  triangle  or  circle  follow,  from  the 
nature  of  these  figures.  The  bond  which 
necessarily  unites  all  of  the  parts  of  the  uni¬ 
verse  to  the  common  centre  or  substance,  and 
thus  to  each  other,  is  not  causal  in  the  usual 
sense  of  that  relation,  but  rather  logical.  God 
is  the  underlying  ground  from  whose  nature 
or  essence  all  things  proceed  in  a  regular  and 
uniform  order.  God  does  not  act  as  a  man 
acts  by  .  setting  plans  or  purposes  before  him¬ 
self  and  then  proceeding  to  realize  them,  nor 
has  he  emotions  or  passions  like  men  which 
move  him  now  in  this  direction  and  now  in 
that.  Spinoza  satirizes  unsparingly  the  ex¬ 
ternal  teleology  and  anthropomorphism  of  his 
day  which  sought  to  explain  the  course  of 
natural  events  by  referring  them  to  special 
ends  and  purposes  on  the  part  of  God.  For 
Spinoza,  God  is  not  transcendent,  existing 
apart  from  nature,  but  nature  itself  as  an 
active  self-determining  process  ( natura  natu- 
rans )  is  God.  The  one  infinite  substance,  or 
God,  has  an  infinite  number  of  attributes,  but  it 
is  known  to  us  solely  through  the  two  attri¬ 
butes  of  extension  and  thought.  Thus  every 
physical  thing  is  a  mode  of  extension,  and 
every  idea  a  mode  of  the  attribute  of  thought. 
The  physical  and  the  psychical  are  not  inde¬ 
pendent  substances,  as  Descartes  supposed,  nor 
is  there  any  interaction  between  them.  The 
truth  is,  that  physical  things  and  thoughts  are 
modes  which  express  the  nature  of  the  one  sub¬ 
stance,  but  each  side  expresses  this  nature  in 
terms  of  a  different  attribute.  Yet  though 
there  is  no  interaction  there  is  an  exact  cor¬ 
respondence  between  the  modes  of  extension 
and  the  modes  of  thought :  <(the  order  and 
connection  of  ideas  is  the  same  as  the  order 
and  connection  of  things.®  This  is  Spinoza’s 
statement  of  the  Parallelism  (q.v.)  of  mind 
and  body,  a  doctrine  which  he  was  the  first  to 
maintain.  He  develops  this  theory  in  some  de¬ 
tail,  defining  the  mind  as  the  ((idea  of  the 
body,®  and  emphasizing  the  correlation  be¬ 
tween  the  perfection  and  development  of  the 
body  and  the  effectiveness  and  sanity  of  rhe 
mind. 

It  is  with  the  problem  of  man’s  place  in 
nature  —  his  relation  to  God  or  the  total  sys¬ 
tem  of  things,  and  the  possibility  of  his  free¬ 
dom  —  that  Spinoza  is  most  directly  con¬ 
cerned.  Here  he  shows  that  the  possibility  of 
man’s  freedom  depends  upon  his  first  recog¬ 
nizing  that  he  is  a  part  of  nature,  and  that  his 
mind,  like  everything  else,  is  subject  to  uni¬ 
form  natural  laws.  Man  forms  no  ((kingdom 
within  a  kingdom®;  it  is  not  contingency  or 
some  strange  power  of  free  will  which  governs 
his  mental  experiences;  but  here  as  elsewhere 
all  takes  place  according  to  law  and  necessity. 
((Nature’s  laws  and  ordinances  whereby  all 
things  come  to  pass  and  change  from  one  form 
to  another  are  everywhere  and  always  the 
same.  There  should,  therefore,  be  one  and  the 
same  method  of  understanding  the  nature  of 
all  things  whatsoever,  viz.,  through  nature’s 
universal  laws  and  rules.®  Accordingly  he 
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proceeds :  (<I  shall  consider  human  actions  and 
desires  in  exactly  the  same  manner  as  though 
I  were  concerned  with  lines,  planes  and  solids.® 
From  this  standpoint  he  gives  a  scientific  ac¬ 
count  of  the  origin  and  nature  of  the  emotions, 
showing  how  they  necessarily  arise  from  certain 
assignable  causes,  and  how  their  intensity  de¬ 
pends  on  definite  natural  conditions.  The 
various  emotions  are  all  found  to  be  com¬ 
pounds  of  the  primary  states,  pleasure,  pain 
and  desire.  But  this  reduction  of  the  emo¬ 
tions  to  law  is  only  a  preliminary  step  in 
Spinoza’s  treatment.  To  attain,  freedom,  it  is 
first  necessary  to  recognize  the  bondage  of  man, 
the  fixed  determination  of  the  emotions 
through  natural  laws.  But  just  as  knowledge  is 
power  in  regard  to  external  nature,  so  we  can 
free  ourselves  from  the  emotions  by  under¬ 
standing  their  laws.  The  mind  is,  after  all, 
something  more  than  a  series  of  passive  states. 
Its  essence  consists  in  an  effort  to  preserve  its 
own  being  to  promote  its  own  good.  And  in 
carrying  out  this  purpose  it  finds  that  nothing 
is  so  serviceable  as  knowledge.  Through 
knowledge  it  is  possible  to  free  man  from  the 
bondage  of  the  emotions.  An  emotion  when 
understood  becomes  transformed  and  ceases  to 
be  a  mere  state  of  passivity.  Moreover,  when 
the  conditions  of  an  emotion  are  understood,  it 
is  possible  to  arrange  and  associate  the  various 
emotions  in  such  a  way  as  to  strengthen  and 
promote  the  occurrence  of  those  that  are  desir¬ 
able,  and  to  weaken  and  repress  those  which 
are  hurtful.  The  highest  kind  of  knowledge 
for  Spinoza  is  not  scientific  reason,  but  intu¬ 
ition,  the  direct  insight  that  all  things  follow 
necessarily  from  the  nature  of  God  and  hence 
form  one  system.  To  see  all  things,  not  as  a 
series  of  events  in  time,  but  in  their  necessary 
logical  relation  to  God,  is  what  Spinoza  calls 
viewing  the  world  under  the  form  of  eternity 
(sub  specie  ceternitatis) .  And  this  highest 
knowledge  gives  rise  to  the  intellectual  love  to¬ 
ward  God  (amor  intellectualis )  which  is  the 
highest  good  or  blessedness  for  man.  It  is 
through  the  strength  of  this  emotion,  which  is 
not  a  passion  but  the  highest  activity  of  mind, 
that  the  other  emotions  are  mose  successfully 
governed  and  transformed.  This  intellectual 
love  toward  God  enables  the  mind  to  renounce 
entirely  all  finite  or  personal  desires,  as  well  as 
all  envy  and  jealousy.  <(He  that  loves  God 
does  not  demand  that  God  should  love  him  in 
return® ;  he  demands  nothing  fior  himself,  but 
acquiesces  completely  in  the  order  of  the  uni¬ 
verse.  Moreover,  Spinoza  argues  that  since 
this  knowledge  and  the  intellectual  love  to 
which  it  gives  rise  are  eternal,  the  mind  which 
experiences  these  must  have  something  in  it 
which  is  eternal  and  which  cannot  be  destroyed 
with  the  body.  Scholars,  however,  maintain 
that  it  is  still  doubtful  whether  Spinoza  pro¬ 
nounces  in  favor  of  individual  immortality.  An 
interesting  feature  of  Spinoza’s  philosophy  is 
the  close  relation  which  he  always  recognizes 
between  the  individual  and  society.  It  is  no 
merely  individual  good  for  which  he  was  seek¬ 
ing  but  one  which  as  <(many  others  as  possible® 
might  share  with  him.  In  numerous  passages 
he  approached  very  near  to  the  modern  con¬ 
ception  of  the  individual  as  standing  in  an 
organic  relation  to  society. 

For  about  a  century  after  Spinoza’s  death 
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his  philosophy  was  wholly  neglected,  and  his 
name  used  by  both  orthodox  and  unorthodox 
writers  in  a  depreciatory  way  as  that  of  an 
utter  atheist  who  deserved  little  attention. 
Lessing  was  the  first  thinker  who  knew  and 
appreciated  Spinoza,  and  a  controversy  after  his 
death  between  Mendelssohn  and  Jacobi  as  to 
Lessing’s  real  opinions  did  much  to  spread  a 
knowledge  of  the  system  in  Germany.  Goethe 
was  deeply  influenced  by  Spinoza  and  helped 
to  awaken  interest  in  the  Spinozistic  philosophy. 
Thus,  since  the  beginning  of  the  19th  century, 
Spinoza’s  ideas  have  affected  in  important  ways 
the  development  of  modern  thought.  It  was 
Novalis  who  called  Spinoza  <(The  God-intoxi¬ 
cated  man.® 

Bibliography. —  The  standard  edition  of 
Spinoza’s  works  is  that  edited  by  Van  Vloten 
and  Land  (2  vols.,  1882-83;  also  in  a  cheaper 
form,  3  vols.,  1895).  The  chief  works  have 
been  translated  into  English  by  R.  H.  M.  Elwes 
(Bohn  Library,  2  vols.).  The  <Ethics)  and 
the  improvement  of  the  Understanding  are 
also  translated  by  W.  H.  White  and  Miss  A. 
Stiling  (2d  ed.,  1899),  and  the  <Ethics)  in  part 
by  George  S.  Fullerton  in  <The  Philosophy  of 
Spinoza)  (2d  ed.,  1894).  The  best  general  com¬ 
mentary  in  English  is  Sir  F.  Pollock’s  ( Spinoza: 
His  Life  and  Philosophy5  (2d  ed.,  1899).  Con¬ 
sult  also  Caird,  J.,  ( Spinoza 5  (Edinburgh, 

1888)  ;  Joachim,  H.  H.,  (A  Study  of  the  Ethics 
of  Spinoza5  (Oxford  1901)  ;  Duff,  R.  A., 
( Spinoza’s  Political  and  Ethical  Philospohy5 
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James  E.  Creighton, 
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U  niversity. 

SPIRACLES,  the  apertures  on  the  sides  of 
the  body  in  insects,  centipedes,  spiders,  etc., 
through  which  air  is  admitted  to  the  breathing 
organs  or  trachse.  See  Insects. 

SPIRiEA,  a  genus  of  deciduous  shrubs  of 
the  order  Rosaceoe.  The  species  (about  50)  are 
natives  of  the  northern  temperate  zone;  but, 
being  widely  popular  in  shrubberies,  an  enor¬ 
mous  number  of  varieties  have  been  produced, 
and  the  plants  have  been  introduced  into  south¬ 
ern  temperate  countries,  where  some  have  es¬ 
caped  from  cultivation.  They  are  medium  or 
small  shrubs  with  usually  little  leaves  and 
corymbs,  panicles  or  umbels  of  white,  pink  or 
light  crimson  flowers,  which  appear  either  in 
profusion  for  a  short  time  in  spring  or  more 
sparsely  and  for  a  longer  period  during  sum¬ 
mer.  The  various  species  and  varieties  are 
adapted  to  a  wide  range  of  soils  and  situations, 
from  swamp  to  rocky  hillside  and  from  the  full 
glare  of  the  sun  to  shade.  Consult  Baily, 
( Cyclopedia  of  American  Horticulture5  (New 
York  1900-02). 

SPIRAL,  a  curve,  line  or  thing  that  winds 
about  a  centre,  while  also  receding  from  it. 
The  turns  or  whorls  may  be  flat  in  one  plane, 
or  may  rise  spire-like,  hence  the  name.  Less 
accurately  one  that  winds  around  a  central  axis, 
while  advancing,  as  in  a  familiar  form  of  coiled 
spring;  properly  this  is  helical.  In  geometry 
the  term  is  confined  to  a  curve  in  a  plane  that 
winds  continuously  around  a  centre  with  stead¬ 
ily  increasing  radius  vector;  also  a  single  com¬ 
plete  turn  in  such  a  continuous  spiral.  A  so- 
called  spiral  that  departs  from  a  plane  is  the 
loxcdrome.  The  mechanics  of  spirals  have 


proved  of  great  interest  in  logarithms.  See 
Curves,  Higher  Plane;  Spring. 

.SPIRE,  a  sharply-pointed,  tapering  roof, 
most  commonly  the  roof  of  a  tower,  though  a 
light  structure  often  set  at  the  crossing  of  the 
roof  in  a  cruciform  church  is  also  called  a 
spire  (French,  fleche ),  the  term  covering  the 
lantern  with  upright  sides  from  which  the 
pointed  roof  swings.  The  term  is  hardly  ap¬ 
plied  to  a  roof  of  which  the  slope  is  less  than 
an  angle  of  60°  with  the  horizon  and  even  a 
slope  of  that  acuteness  makes  a  blunt  spire. 

Spires  may  be  formed  of  wood  and  covered 
with  wood  or  metal  or  even  tiles,  exactly  like 
an  ordinary  roof  of  lower  pitch,  but  the  aim 
has  always  been  to  build  the  whole  of  stone  and 
top  it  with  a  cross  or  a  final  of  leafage  or  both. 

The  spire  is  associated  with  mediaeval  build¬ 
ing  in  the  west  of  Europe,  and  its  greatest  de¬ 
velopment  is  of  the  years  1180  to  1500  a.d.  In 
later  Gothic  art  the  spire  loses  its  character  of 
roof  in  that  its  surfaces  are  occupied  with  open 
or  pierced  tracery,  as  in  the  German  churches 
of  Freiburg  in  Baden  and  Thann  in  Alsatia 
( Alsace),  and  the  cathedral  of  Burgos  in  Spain. 
In  the  granite-building  country  of  Brittany  this 
decoration  is  common,  though  the  openings  are 
smaller  and  the  spires  look  more  massive.  The 
latest  development  is  that  seen  in  Antwerp  Ca¬ 
thedral  and  in  Strassburg  Cathedral.  At  Strass¬ 
burg  the  roof  lines  have  disappeared  and  the 
spire  is  a  cage  of  sloping  bars  of  stone  which 
carry  an  ’indefinitely  great  number  of  pinnacles ; 
and  in  Antwerp  a  series  of  vertically-walled 
lanterns  are  surrounded  by  bold-  pinnacles  which 
are  themselves  spirelets  of  considerable  size,  the 
whole  tapering  to  the  cross.  Other  spires  of  the 
same  15th  century  and  16th  century  Gothic  have 
pierced  galleries  or  open  stories  of  arched  work 
alternating  with  the  solid  and  roof-like  slope 
of  the  spire.  Such  a  one  is  the  famous  north 
tower  of  the  Cathedral  of  Chartres. 

The  highest  spires  existing  are  those  of  Co¬ 
logne  Cathedral  (modern  from  ancient  design), 
511  feet  from  pavement  to  top  of  cross;  the 
Church  of  Saint  Nicholas  at  Hamburg,  475  feet 
six  inches;  Strassburg  Cathedral,  465  feet; 
Church  of  Saint  Martin  at  Landshut  in  Lower 
Bavaria,  462  feet ;  the  Church  of  Saint  Stephen, 
Vienna,  450  feet;  Antwerp  Cathedral,  407  feet 
six  inches ;  Salisbury  Cathedral,  400  feet.  Struc¬ 
tures  in  metal  are  not  considered  here. 

Russell  Sturgis. 

SPIRES,  spirz  (German  Speyer,  spi'er), 
Germany,  in  Bavaria,  capital  of  the  district  of 
Pfalz,  at  the  confluence  of  the  Rhine  and  the 
Speierbach,  10  miles  southwest  of  Mannheim. 
It  is  an  important  government  town,  ancient 
royal  residence,  religious  centre  of  various  de¬ 
nominations  and  the  seat  of  the  German  Diet. 
The  chief  glory  of  the  town  is  its  cathedral 
(1030)  begun  by  Conrad  and  completed  by 
Henry  IV  (1061).  It  has  been  embellished  by 
frescoes  and  statuary,  and  the  ashes  of  eight 
German  sovereigns  repose  within  its  walls. 
Other  interesting  buildings  are  the  Retscher 
palace,  the  consistory,  the  gymnasium,  a  Roman 
Catholic  seminary  and  other  institutions,  hos¬ 
pital,  orphanage,  a  real-school  and  a  museum 
containing  German  antiquities.  The  important 
industrial  works  include  foundries,  cotton  mills, 
breweries;  the  manufacture  of  machinery,  to¬ 
bacco  and  leather  goods.  The  Reformers  here 
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first  protested  (1529)  against  existing  Catholic 
dogmas  and  institutions.  Pop.  21,856. 

SPIRIT,  Holy.  See  Holy  Ghost. 
SPIRIT-DUCK.  See  Buffel-head. 

SPIRIT  FRESCO.  See  Painting,  Tech¬ 
nique  OF. 

SPIRIT  OF  LAWS,  The  (L’Esprit  des 
Lois).  ^Montesquieu,®  says  Professor  Gid- 
dings,  <(converted  social  philosophy  into  de¬ 
scriptive  social  science.®  An  eminent  modern 
sociologist  thus  concisely  summarizes  the  fun¬ 
damental  contribution  of  one  of  the  most  prom¬ 
inent  participants  in  that  general  intellectual 
movement  which  brought  about  the  transforma¬ 
tion  of  social  philosophy  into  the  modern 
science  of  sociology.  The  work  which  right¬ 
fully  entitled  Montesquieu  to  this  important 
distinction  was  (The  Spirit  of  Laws,*  which 
appeared  in  1748. 

(The  Spirit  of  Laws*  has  traditionally 
been  regarded  as  primarily,  if  not  entirely,  a 
contribution  to  the  literature  of  political  theory 
and,  more  specifically,  as  the  work  which  gave 
the  doctrine  of  the  ^separation  of  powers®  its 
vital  impulse  and  made  it  both  a  persistent 
dogma  in  political  science,  and  a  leading  prin¬ 
ciple  in  modern  constitutions.  Viewed  in  its 
broadest  aspects,  however,  this  major  work  of 
Montesquieu  was  more  than  the  instrument  for 
the  promulgation  of  a  single  dogma  in  political 
theory ;  it  was  even  more  than  an .  extensive 
treatise  on  general  political  theory;  it  was,  in 
fact,  a  most  significant  and  influential  contribu¬ 
tion  to  the  literature  and  methodology  of  gen¬ 
eral  social  science.  <The  Spirit  of  Laws*  was 
differentiated  from  the  contemporary  works  on 
political  theory  not  only  by  the  profundity  and 
scope  of  its  inquiry,  but  also  through  the 
method  by  which  it  approached  the  problem  of 
the  analvsis  of  the  chief  factors  in  social  and 
political  organizations.  It  was  the  first  great 
inductive  and  objective  analysis  of  social  and 
political  processes  since  Aristotle’s  ( Politics, * 
written  some  2,000  years  before.  There  had 
been  plenty  of  semi-descriptive  material  in  the 
works  of  earlier  and  contemporary  writers,  but 
this  had  been  mainly  concerned  with  scenes  and 
episodes  from  biblical  and  classical  mythology 
and  history,  in  which  the  presentation  of  the 
exploits  of  Nimrod,  Seth  and  Enoch  and  the 
heroes  of  Homer  and  Livy  had  been  much 
more  conspicuous  than  an  analysis  of  contem¬ 
porary  societies.  Montesquieu  reflected  the  in¬ 
fluence  of  the  geographic  discoveries  of  the  two 
previous  centuries  by  virtue  of  the  fact  that  he 
turned  his  attention  to  the  many  and  varied 
types  of  existing  societies  and  sought  his  <(men 
of  nature®  among  living  savages  rather  than 
among  the  mythical  personages  who  had  ex¬ 
hibited  their  characteristics  in  the  period  before 
the  <(f all  of  man.®  (The  Spirit  of  Laws,*  then, 
was  as  truly  the  point  of  departure  for  modern 
descriptive  sociology  as  was  Hume’s  (Treatise 
of  Human  Nature*  for  psychological  sociology. 
By  emphasizing  the  fact  that  wide  observation 
must  precede  generalization,  he  gave  a  practi¬ 
cal  application  in  social  science  to  the  general 
methodological  principles  which  had  been  ad¬ 
vanced  in  natural  science  by  Francis  Bacon. 
This  constitutes  the  enduring  contribution  of 
Montesquieu  to  the  history  of  social  science 
and  political  theory  and  it  will  remain  unim¬ 


paired  long  after  his  specific  doctrines  have 
become  obsolete  and  forgotten. 

Such  is  the  general  significance  of  the  work 
of  Montesquieu  as  set  forth  in  (The  Spirit  of 
Laws> ;  his  specific  contributions  may  now  be 
summarized.  Among  the  more  important  of 
these  was  his  conception  of  the  origin  and 
nature  of  law.  Comte,  in  describing  the  signifi¬ 
cance  of  (The  Spirit  of  Laws,*  said  on  this 
point:  <(The  great  strength  of  this  memorable 
work  appears  to  me  to  lie  in  its  tendency  to 
regard  political  phenomena  as  subject  to  in¬ 
variable  laws  like  all  other  phenomena.®  Mon¬ 
tesquieu’s  definition  of  law  as  ((the  necessary 
relations  springing  out  of  the  nature  of  things® 
was  truly  epoch-making,  being  .in  all  probabil¬ 
ity  the  first  correct  statement  of  what  is  now 
generally  accepted  as  an  accurate  definition  of  a 
sociological  law.  From  the  different  types  of 
relationships  there  proceeded  the  various  types 
of  laws,  as,  for  example,  political  law  grows 
out  of  the  relations  of  the  governed  and  gov¬ 
erning  in  any  political  community;  and  civil 
law  out  of  the  everyday  relations  between  the 
individual  citizens  in  the  community.  Laws, 
springing  thus  out  of  .  basic  relationships,  must 
be  related  to  the  particular  circumstances  of  a 
given  society  and  its  environing  conditions. 
Laws  are,  therefore,  natural  and  beneficial  just 
in  proportion  as  this  perfect  adaptability  between 
a  law  and  its  social  environment  is  attained. 
Finally,  all  types  of  laws  are  closely  inter¬ 
related  and  should  be  consistent  in  their  totality. 
The  highest  achievement  of  human  intelligence 
is  to  secure  this  consistency  of  all  types  of  laws 
and  to  prevent  the  encroachment  of  any  type 
upon  the  domain  of  another.  The  entirety  of 
these  relationships  —  of  social  groups  and  in¬ 
dividuals  giving  rise  to  human  laws;  of  laws 
to  the  social  and  physical  environment,  and  of 
the  different  types  of  laws  to  each  other,  con¬ 
stitutes  the  spirit  of  laws  and  Montesquieu’s 
main  task  was  to  trace  in  some  detail  the  nature 
and  results  of  these  relationships. 

Following  the  general  premises  laid  down 
above,  another  highly  significant  proposition 
advanced  by  Montesquieu,  in  which  he  was 
thoroughly  in  accord  with  modern  social  theory, 
was  that  in  which  he  relinquished  the  contem¬ 
porary  absolutism  regarding  social  and  political 
organization  and  maintained  the  then  novel 
doctrine  of  the  relativity  of  the  excellence  of 
institutions.  The  excellence  and  effectiveness 
of  laws  and  of  social  and  political  institutions 
he  held  to  be  dependent  not  upon  any  intrinsic 
superiority,  but  upon  their  specific  adaptability 
to  the  particular  social  environment  in  which 
they  are  found  or  in  which  they  may  be  in¬ 
tended  for  application.  Now  the  social  en¬ 
vironment,  according  to  Montesquieu,  is  essen¬ 
tially  determined  by  the  historical  conditions 
of  the  development  of  the  particular  society 
and  by  the  surrounding  physical  environment. 
In  accordance  with  this  type  of  reasoning  he 
endeavored  to  discover  and  indicate  the  relative 
excellence  of  the  different  forms  of  law,  politi¬ 
cal  organization  and  social  institutions  among 
the  diverse  peoples  of  the  earth  according  to 
their  relation  to  the  various  conditions  of  the 
physical  environment  and  the  resulting  national 
of  social  and  political  phenomena,  and  he  pre¬ 
sented  what  was  by  far  the  most  complete  and 
accurate  interpretation  of  social  processes  and 
political  institutions  in  terms  of  environmental 
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influences  that  had  been  developed  by  any 
traits  and  customs.  This  led  him  into  the  most 
comprehensive  inductive  and  descriptive  study 
writing.  His  treatment  of  the  significance  of 
climatic  conditions  unon  mankind  was  especially 
exhaustive  and  has  had  a  wide  influence.  But 
while  Montesquieu’s  studies  along  this  line  gave 
an  added  impetus  to  the  development  of  that 
school  of  ^environmentalists®  which  has  been 
most  notably  represented  by  Ritter,  Buckle, 
Ratzel,  Semple  and  Huntington,  his  theories 
were  by  no  means  original.  As  Dedieu  has  re¬ 
cently  shown  in  a  most  convincing  manner, 
Montesquieu  took  over  his  environmental 
theories  bodily  from  the  English  physician 
Arbuthnot’s  ( Essays  on  the  Effects  of  Air  on 
Human  Bodies)  and  drew  his  descriptive  ma¬ 
terial  almost  wholly  from  Chardin’s  (Travels 
in  Persia.  > 

While  Montesquieu  has  received  the  respect¬ 
ful  attention  of  sociological  writers  chiefly  on 
account  of  his  emphasis  upon  the  element  of 
descriptive  .  analysis  and  his  environmental 
theories,  his  past  reputation  and  his  present 
notoriety  among  political  theorists  has  been 
founded  upon  his  famous  doctrine  of  the  sep¬ 
aration  of  governmental  powers  as  the  chief 
safeguard  of  political  liberty.  This  theory, 
again,  was  not  original  as  it  was  taken  almost 
directly  from  Locke’s  differentiation  of  the 
powers  of  government  into  the  legislative, 
executive  and  federative  branches;  but  Mon¬ 
tesquieu  brought  his  analysis  more  into  har¬ 
mony  with  modern  political  terminology,  and 
his  treatment  was  so  vigorous  and  elaborate 
that  the  doctrine  has  become  inseparably  con¬ 
nected  with  his  name.  Accepting  this  tripartite 
division  of  governmental  powers  as  a  logical 
and  fundamental  necessity,  Montesquieu  argued 
that  each  function  must  be  exercised  by  a  sep¬ 
arate  and  independent  organ  if  any  guarantee 
of  political  liberty  was  to  be  secured  by  the  cit¬ 
izens.  This  famous  doctrine  was  deeply  ab¬ 
sorbed  by  the  framers  of  the  Constitution,  of  the 
United  States,  and  it  was  given  a  more  impor¬ 
tant  place  in  that  document  than  any  other 
single  dogma  of  political  science.  Famous  and 
influential  as  this  theory  may  have  been,  how¬ 
ever,  it  is  now  generally  recognized  to  be  his¬ 
torically  inaccurate  and  practically  unworkable. 
Montesquieu  derived  his  dogma  from  a  super¬ 
ficial  study  of  the  externals  of  the  English  Con¬ 
stitution,  while,  in  reality,  by  1748  the  totality 
of  governmental  powers  in  England  had  be¬ 
come  absorbed  by  the  single  branch  of  the 
Parliament  and  the  Cabinet,  viewed  as  a  com¬ 
mittee  of  the  Parliament.  Not  only  was  it  thus, 
in  its.  origin  and  derivation,  the  result  of 
a  misinterpretation,  but,  as  Professors  Ford, 
Goodnow  and  Powell  have  so  clearly  pointed 
out,  it  has  proved  unworkable  in  practice :  and 
most  of  the  advances  which  the  United  States 
has  made  in  effective  national  administration 
since  1787  been  effected  by  gradually  break¬ 
ing  away  from  the  practical  application  of  the 
doctrine  of  the  separation  and  independence 
of  governmental  powers. 

One  more  specific  contribution  made  through 
the  ( Spirit  of  Laws)  should  be  mentioned  and 
that  is  the  calm  and  judicious  criticism  of  the 
cruel,  barbarous  and  irrational  criminal  proce¬ 
dure  of  the  time  and  the  moderate  and  en¬ 
lightened  suggestions  offered  as  to  the  methods 
whereby  it  could  be  reformed.  It  was  from  the 


treatment  of  this  subject  in  the  <  Persian  Let- 
ters)  and  the  < Spirit  of  Laws)  that  Beccaria 
received  his  inspiration  for  his  epoch-making 
work  on  cCrimes  and  Punishments..  >  In  at¬ 
tempting,  by  way  of  summary,  to  differentiate 
the  elements  of  permanent  value  in  Montes¬ 
quieu’s  work  from  what  is  transitory  or  al¬ 
ready  antiquated  or  discredited,  it  seems  safe 
to  hold  that  he  will  be  accorded  a  permanent 
and  honorable  place  in  the  history  of  the  de¬ 
velopment  of  social  science  and  political  theory 
on  account  of  the  vigor  and  priority  of  his 
insistence  upon  the  doctrine,  of  the  relativity 
of  the  excellence  of  institutions  according  to 
their  adaptability  to  the  characteristics  of  a 
given  population  and  upon  the  proposition  that 
sociological  and  political  generalizations  must 
proceed  from  a  wide  observation  of  concrete 
facts  and  conditions  and  not  from  a  priori  as¬ 
sumptions  of  the  deductive  philosopher.  These 
will  ensure  him  the  respectful  consideration  of 
the  student  of  the  history  of  social  science 
long  after  his  unfortunate  insistence  upon  the 
doctrine  of  the  separation  of  governmental 
powers  has  been  forgiven  if  not  forgotten.  The 
standard  edition  of  Montesquieu’s  works  is 
that  by  E.  Laboulaye  (7  vols.,  Paris  1875-79). 
Nugent’s  translation  of  (The  Spirit  of  Laws) 
has  acquired  something  of  the  reputation  of  a 
classic.  The  best  analysis  of  the  doctrines  of 
Montesquieu  in  English  is  to  be  found  in  chap¬ 
ter  XII  of  W.  A.  Dunning’s  (History  of  Politi¬ 
cal  Theories  from  Luther  to  Montesquieu. ) 
More  extended  treatments  are  to  be  found  in 
anet’s  (Histoire  de  la  science  politique)  (Vol. 
I,  pp.  322-399)  ;  in  Franck’s  (Reformateurs 
et  publicistes  de  l’Europe)  (Vol.  Ill,  pp.  133— 
283),  and. in  Dedieu’s  (Montesquieu  et  la  tra¬ 
dition  politique  anglaise  en  France. >  Montes¬ 
quieu’s  contributions  to  history  are  analyzed 
and  appraised  by  Fueter,  <Histoire  de  l’his- 
toriographie  moderne5  (pp.  475-478),  and  in 
Flint’s  (History  of  the  Philosophy  of  History) 

(pp.  262-280)*. 

Harry  Elmer  Barnes, 

Professor  of  History,  The  New  School  for 
Social  Research,  New  York  City. 

SPIRIT  LEVEL,  an  instrument  used  by 
surveyors  and  others  for  determining  a  level 
or  plane  parallel  to  the  horizon  and  also  the 
relative  heights  of  two  or  more  stations.  It 
consists  of  a  glass  tube  nearly  filled  with  alco¬ 
hol,  preferably  colored.  The  remaining  space 
in  the  tube  is  a  bubble  of  air  and  this  occupies 
a  position  exactly  in  the  middle  of  the  tube 
when,  the  latter  is  perfectly  horizontal.  The 
tube  is  mounted  on  a  wooden  bar,  which  is  laid 
on  a  beam  or  other  object  to  be  tested;  or  it 
is  mounted  on  a  telescope  or  theodolite  and 
forms  the  means  of  bringing  these  instruments 
to  a  level,  the  slightest  deviation  from  the  hori¬ 
zontal  position  being  indicated  by  the  bubble 
rising  toward  the  higher  end  of  the  tube.  The 
spirit  level  quadrant  is  used  for  taking  alti¬ 
tudes. 

SPIRIT  PLANT,  called  the  Holy  Ghost 

Flower,  an  orchidaceous  plant  ( Peristeria  elata) 
of  Central  America,  known  also  as  the  dove- 
plant,  from  the  resemblance  of  the  united  sta¬ 
mens  and  pistil  of  the  flower  to  a  dove  hover¬ 
ing  with  expanded  wings,  somewhat  like  the 
conventional  dove  seen  in  artistic  representa¬ 
tions  of  the  Holy  Ghost.  It  has  a  spike  of  al- 
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most  globose,  sweet-scented  flowers  of  a  creamy 
white,  dotted  with  lilac  on  the  base  of  the  lip. 

SPIRITUAL  CORPORATIONS,  in  the 

law  of  England,  corporations,  the  members  of 
which  are  ((spiritual  persons®  or  clergymen,  in¬ 
corporated  for  the  furtherance  of  religion  and 
perpetuation  of  the  rights  of  the  Church.  The 
laws  of  the  States  of  the  American  Union  do 
not  recognize  any  difference  between  ecclesiasti¬ 
cal  (or  spiritual)  and  other  corporations;  the 
same  statutes  apply  to  both  kinds  of  corpora¬ 
tions. 

SPIRITUAL  EXERCISES  ( Rjercicios 
Espirituales) ,  The  Jesuits  have  occupied  a 
prominent  place  in  the  intellectual  and  spiritual 
life  of  the  world  since  their  foundation  nearly 
400  years  ago.  Their  founder,  Saint  Ignatius 
Loyola,  as  well  as  the  Jesuits  themselves  have 
always  attributed  whatever  of  influence  they 
had  to  the  formation  of  their  characters  by  the 
Spiritual  Exercises.*  This  is  a  little  volume 
which  contains  the  result  of  Ignatius’  own  ex¬ 
periences  in  the  spiritual  life.  The  title  given 
it  by  its  author  was  spiritual  Exercises  To 
Conquer  Oneself  and  Regulate  One’s  Life  and 
to  Avoid  Coming  to  a  Determination  Through 
any  Inordinate  Affection. >  He  wrote  it  in 
Spanish,  but  made  a  translation  into  Latin,  and 
it  is  this  which  is  usually  referred  to  as  the 
original.  The  book  is  really  a  manual  for  four 
weeks  of  meditations  on  the  significance  of  life 
and  how  it  should  be  lived.  The  four  weeks 
have  been  summed  up  ibriefly  in  the  words  (1) 
deformata  reformare;  (2)  reformata  con- 
formare;  (3)  conformata  confirmare;  (4)  con- 
firmata  transformare;  that  is  (1)  to  reform 
what  is  deformed  by  sin;  (2)  to  make  what  is 
thus  reformed  conform  to  the  Divine  model, 
Christ;  (3)  to  strengthen  what  is  thus  con¬ 
formed;  (4)  to  transform  by  love  the  firmly 
made  resolutions.  The  first  week  of  the  Exer¬ 
cises  is  called  <(the  purgative  way®  because  it 
dwells  on  cleansing  from  sin;  the  second  and 
third  are  called  ((the  illuminative  way®  because 
they  are  devoted  to  the  intensive  contemplation 
of  the  light  cast  upon  life  by  the  example  of 
Christ’s  life;  finally  there  is  ((the  unitive  way® 
by  which  intimate  union  with  Christ  is  sought. 
So  far  from  being  a  merely  conventional  spirit¬ 
ual  book,  the  ( Spiritual  Exercises )  has  been  set 
beside  the  ( Imitation  of  Christ*  'by  many  com¬ 
petent  critics.  Janssen  the  German  historian 
declared  that  ((no  other  ascetic  work  may  be 
compared  to  it.®  The  French  positivist,  Lafitte, 
in  a  lecture  delivered  at  the  College  de  France, 
declared  <(These  exercises  are  to  my  mind  a 
real  masterpiece  of  political  and  moral  wisdom 
and  merit  careful  study.®  It  is  not  a  book  to 
read  merely,  but  to  live  for  the  periods  indi¬ 
cated.  It  is  the  basis  of  retreats  for  religious 
and  seculars  throughout  the  world,  and  serious 
non-Catholics  often  turn  to  it  for  direction  in 
spiritual  exercises.  Consult  Clare,  (The  Science 
of  the  Spiritual  Life  According  to  the  Spiritual 
Exercises*  (New  York  1896)  ;  Diertins,  (His- 
toria  Exercitiorum  spiritualium*  (Rome  1732)  ; 
Roothaan,  (Exercitia  Spirituals  (Rome  1835; 
The  author  was  General  of  the  Jesuits  and  his 
notes  are  illuminating)  ;  Shipley,  Spiritual  Ex- 
ercises)  (London  1870)  ;  Bouhours,  (Life  of 
Saint  Ignatius*  (trans.  by  John  Dryden,  Lon¬ 
don  1686). 

James  J.  Walsh,  M.D. 


SPIRITUALISM,  the  movement,  based  on 
belief  in  the  genuine  character  of  Spiritualistic 
.phenomena,  that  originated  in  1848,  in  the  ex¬ 
periences  of  the  Fox  family  of  Hydes- 
ville,  N.  Y.,  and  which  within  a  few  years 
spread  over  the  United  States  and  England  and 
later  over  the  civilized  world.  Also  the  philos¬ 
ophy  or  religion  based  on  communication  with 
spirits  or  discarnate  human  intelligence,  through 
the  process  of  mediumship.  The  Spiritualists 
had  in  the  United  States,  in  1918,  about  200 
churches  and  a  membership  of  about  600,000. 
Within  recent  years  many  distinguished  people 
have  declared  their  conviction  that  human 
beings  not  only  continue  to  live  after  ((death,® 
so-called,  'but  that  ipommunication  with  them 
is  more  or  less  common.  Among  such  may 
be  cited  William  E.  Gladstone,  A.  J.  Balfour, 
Oliver  Lodge,  William  Crookes,  Henri  Berg¬ 
son,  Caesare  Lombroso,  Camille  Flammarion, 
Schiaparelli,  Conan  Doyle,  A.  R.  Wallace,  Wil¬ 
liam  James,  J.  H.  Hyslop,  J.  J.  Thomson,  Alfred 
Tennyson,  Frederick  Tennyson,  John  Ruskin 
and  R.  L.  Stevenson.  Many  others  might  be 
added,  but  these  are  sufficient  to  show  the 
dignity  of  the  intelligences  that  accept  Spirit¬ 
ualism  as  a  fact.  On  the  other  hand,  some 
hundreds  of  books  have  been  published  and 
innumerable  magazine  and  newspaper  articles 
printed,  advertising  and  describing  the  frauds 
and  humbugs  of  Spiritualism  and  many  of  these 
have  come  from  men  of  high  intelligence  and 
culture,  evidently  wholly  convinced  that  they 
were  doing  the  world  a  service  in  exposing 
fraud.  In  this  conflicting,  state  of  affairs  it 
is  necessary  for  an  impartial  statement  to  in¬ 
clude  all  sides  of  the  case,  without  effort  to 
prejudice  the  reader. 

History  of  the  Movement. —  In  1848  the 
home  of  J.  D.  Fox  of  Hydesville,  Wayne 
County,  N.  Y.,  was  the  scene  of  Wrap¬ 
pings®  and  various  noises,  accredited  to  spiritual 
agencies.  The  house  was  visited  by  a  great 
many  people,  most  of  whom  came  away  con¬ 
vinced  that  a  supernatural  agency  was  at  work. 
Later  the  two  daughters  of  this  family,  Kate 
and  Margaret,  moved  to  Rochester,  where  they 
became  still  more  famous  as  the  Fox  sisters, 
being  known  by  this  name  long  after  they  mar¬ 
ried.  These  young  women  developed  into  what 
are  now  known  as  Spiritualist  mediums,  and 
produced  or  assisted  in  a  variety  of  phenomena ; 
went  into  trances  and  interviewed  dead  rela¬ 
tives  for  literally  thousands  of  people  and  also 
brought  messages  from  distinguished  great  men, 
in  ilarge  numbers.  Next  appeared  Andrew 
Jackson  Davis,  of  Orange  County,  N.  Y., 
who,  when  a  very  young  man  of  moderate  edu¬ 
cation,  began  to  go  into  trances  and  received  a 
great  deal  of  scientific  and  philosophical  infor¬ 
mation,  which  he  put  into  books  and  lectures. 
His  book  ^Principles  of  Nature, *  written  while 
he  was  in  his  ’teens,  passed  through  34  editions. 
He  was  in  great  demand  as  a  lecturer  for  many 
years  and  later  started  a  publishing  house  in 
Boston  to  publish  his  own  and  other  Spirit¬ 
ualistic  books.  Hudson  Tuttle  and  Cora  V. 
Richmond  also  .  developed  as  inspirational 
lecturers  and  writers,  and  their  works  are  to 
be  found  in  all  large  libraries.  When  only  17 
Miss  Richmond  delivered  remarkable  addresses 
in  a  state  of  semi-trance,  which  it  was  admitted 
by  all  she  was  incompetent  to  produce  by  her 
own  mentality.  The  movement  spread  into  Eng- 
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land,  two  of  the  most  active  being  D.  D.  Home, 
a  remarkable  medium,  and  W.  Stainton  Moses, 
an  Episcopal  clergyman  and  Oxonian.  These 
two  lights  startled  England  for  several  years. 
At  Home’s  seances  he  used  to  pick  up  live 
coals  from  the  fire  by  the  handful  and  carry 
them  around  without  being  burned.  Many  of 
his  pupils  were  trained  to  do  the  same  thing, 
and  he  was  even  known  to  wash  his  face  in 
the  flames  unharmed.  And  these  things  were 
testified  to  by  numerous  and  intelligent  wit¬ 
nesses.  Moses  started  a  publication  in  London, 
Light,  about  1872,  and  working  with  his  friend, 
Mrs.  Speer,  gave  many  marvelous  exhibitions, 
developing  cabinet  tricks,  automatic  writing, 
slate-writing,  table-tipping*  etc.  Slade,  Bishop 
and  a  host  of  others  gave  similar  exhibitions 
in  the  United  States,  while  in  France,  Cahagnat, 
Reisenbuch  and  DuPotet  made  investigations 
and  gave  seances.  The  Banner  of  Light  was 
published  in  Boston  as  the  principal  American 
organ  of  the  cult  and  Spiritualist  societies 
sprang  up  everywhere  and  the  work  developed 
into  a  religion,  which  at  its  height  had  nearly 
2,000  churches  or  assemblies  in  America. 

Then  came  a  period  of  investigation .  and 
exposure.  Mediumship  and  trance  exhibitions, 
slate-writing,  etc.,  proved  so  profitable  that 
many  sleight-of-hand  performers,  legerdemain 
artists  and  clever  people  engaged  in  it  for  profit, 
and  it  seemed  impossible  to  distinguish  the 
genuine  from  the  impositions.  There  was  so 
much  discussion  and  dispute  that  in  1882  the 
Psychical  Research  Society  was  formed  in  Lon¬ 
don,  and  a  few  years  later  an  American  branch 
was  organized.  A  large  number  of  distinguished 
scientific  men  participated  in  this  work,  which 
many  thought  would  result  in  demonstrating 
that  Spiritualism  was  humbug  and  fraud  from 
beginning  to  end._  The  American  branch  as¬ 
sisted  the  University  of  Pennsylvania  in  form¬ 
ing  the  Seybert  Commission  to  investigate  the 
phenomena  of  Spiritualism  and  Mediumship, 
and  they  promptly  exposed  a  number  of  fraud¬ 
ulent  mediums  and  their  work,  presented  a 
Report5  and  dissolved.  This  was  far  from 
satisfactory,  as  it  simply  showed  that  a  num¬ 
ber  of  imitators  of  Spiritualist  methods  had 
hoaxed  a  large  number  of  people.  It  left  un¬ 
solved  the  question  whether  others  were  not 
genuine  and  whether  there  were  not  definite 
natural  laws  underlying  the  phenomena.  So  the 
Psychical  Research  Society  continued  its  work 
and  has  now  been  active  for  more  than  35 
years  and  published  voluminous  reports  or 
proceedings.  Several  of  its  prominent  members 
have  committed  themselves  to  a  definite  con¬ 
viction  as  to  the  truth  of  many  of  the  phenom¬ 
ena  and  the  genuineness  of  communications 
with  intelligences  called  dead,  but  living  on  the 
higher  planes.  Their  most  exhaustive  experi¬ 
ments  were  made  with  Eusapia  Paladino  and 
Leonora  Piper,  and  for  particulars  of  their 
work  the  reader  is  referred  to  Psychical  Re¬ 
search  in  this  Encyclopedia. 

Mediumship  and  Its  Methods. —  Spiritual¬ 
ism  is  based  on  mediumship,  or  the  use  of  a 
human  being  as  a  means  of  communication  be¬ 
tween  discarnate  intelligences  (or  dead  people) 
and  living  persons.  These  mediums  are  usually 
persons  of  a  nervous  temperament,  and  they  al¬ 
ways  must  be  passive  to  develop  what  is  called 
the  <(power,**  but  which  might  be  better  de¬ 


scribed  as  the  ability  to  interpret  by  submission 
of  the  will  and  voluntary  senses.  It  is  a  sub¬ 
jective  psychic  process,  and  very  wearing  and 
trying  upon  the  nervous  system  of  the  medium, 
and  it  has  been  contended  that  the  disposition 
of  mediums  to  impose  upon  the  public  was 
largely  due  to  the  fact  that  the  work  so  ex¬ 
hausted  them  ,  that  they  were  unable  to  keep  up 
with  the  demands  of  their  sitters,  and  so 
<(faked**  interviews  with  the  dead,  to  give  them 
satisfaction.  Impressional  or  inspirational 
mediums  are  those  who  do  not  go  into  a  full 
trance,  but  are  quite  conscious  of  their  sur¬ 
roundings,  and  who,  when  under  this  slight 
control,  make  addresses  or  write  that  which 
is  impressed  on  their  minds  from  the  <(other 
side®  of  life.  This  has  been  done  so  frequently, 
and  such  wise  and  learned  utterances  have  at 
times  come  so  fluently  from  mediums  of  moder¬ 
ate  education,  that  the  fact  of  their  being  more 
or  less  inspired  by  intelligences  of  greater  abil¬ 
ity  than  they  themselves  possess,  has  been 
widely  admitted.  The  automatic  writing  form  of 
mediumship  is  akin  to  this.  The  medium  takes 
a  pen  or  pencil  and  waits  until  some  influence 
seizes  his  or  her  hand,  and  writing  proceeds. 
The  composition  may  be  good,  bad  or  indiffer¬ 
ent.  But  since  such  a  reliable  man  of  world¬ 
wide  fame  as  William  T.  Stead,  in  his  (Letters 
from  Julia, *  admits  his  hand  was  controlled 
and  that  the  letters  came  from  another  intelli¬ 
gence;  and  so  gifted  an  authoress  as  Elsa 
Barker  has  given  us  ( Letters  of  a  Living  Dead 
Man,*  and  the  son  of  that  dead  man  has  recog¬ 
nized  his  father  from  the  information,  and 
some  hundreds  of  other  really  valuable  books 
have  been  produced  in  this  way,  the  public  is 
becoming  less  skeptical.  The  planchette  and 
ouija  board  furnish  another  means  of 
mediumship,  the  method  being  described  under 
those  terms.  Trance  mediumship  is  of  several 
varieties;  its  leading  characteristic  is  that  the 
medium  goes  into  an  artificial  sleep,  similar  to 
that  into  which  the  subject  of  a  hypnotist  is 
thrown.  In  fact  all  the  conditions  of  hypnotism 
and  trance  mediumship  appear  to  be  identical 
except  that  the  control  in  one  case  is  a  dis¬ 
carnate  spirit  and  in  the  other  a  living  hyp¬ 
notist.  This  phase  of  the  subject  is  very  fully 
covered  in  F.  Huntley’s  (The  Great  Psycho¬ 
logical  Crime.*  (See  also  Hypnotism  in  this 
Encyclopedia) .  The  medium  in  a  trance  usually 
informs  the  sitters  around  that  a  certain  in¬ 
dividual  is  present,  and  the  sitters  are  privileged 
to  ask  questions  which  the  medium  will  answer 
for  the  spirit.  The  evidence  that  such  testi¬ 
mony  is  not  faked  is  that  in  a  vast  number  of 
instances  facts  have  been  told  of  which  the 
medium  could  have  known  nothing,  and  medi¬ 
ums  have  been  known  to  speak  in  languages 
of  which  they  were  ignorant;  and  in  many 
other  ways  the  testimony  has  been  held  to 
transcend  the  ability  of  the  medium  to  manu¬ 
facture.  Materializing  mediums  are  rare,  and 
this  phase  of  mediumship  has  been  most  ques¬ 
tioned;  still  there  are  so  many  instances  well 
attested  that  it  is  hard  to  discredit  them.  A 
state  of  darkness  or  near-darkness  is  insisted 
on,  and  portions  of  human  bodies,  or  an  entire 
individual  will  be  materialized  and  presented  to 
the  view  of  the  audience,  sometimes  walking 
among  them,  and  touching  some  of  them,  as 
well  as  engaging  in  more  or  less  conversation. 
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It  has  been  explained  that  this  is  accomplished 
by  the  medium’s  control,  who  draws  upon  the 
medium  and  the  sitters  for  magnetism,  and  a 
certain  amount  of  material  matter,  and  builds 
this  about  a  spirit  form  so  that  such  spirit  form 
is  rendered  visible.  For  the  reality  or  non¬ 
reality  of  this  phenomena  the  reader  is  referred 
to  the  bibliography  at  the  close  of  this  article. 
The  subject  is  so  disputed,  and  so  difficult  of 
proof,  that  it  cannot  be  discussed  at  length  here 
with  profit.  In  addition  to  the  foregoing,  there 
are  mediums  who  have  practised  a  variety  of 
cabinet  tricks,  as  of  speaking  through  trumpets, 
playing  musical  instruments,  etc.,  while  -securely 
tied  within  a  dark  cabinet  on  the  stage,  the 
instrument  being  in  full  view  of  the  audience 
and  seemingly  sounded  without  human  agency. 
There  is  also  a  form  of  mediumship  called 
((table  tipping®  which  was  very  popular  in  Eng¬ 
land  in  the  early  days  of  the  Spiritualist  move¬ 
ment.  Articles  of  furniture  would  be  made  to 
move  about  with  no  visible  person  or  attach¬ 
ment.  This  seems  to  have  been  a  form  of 
levitation  and  this  is  fully  discussed  under  that 
word. 

Thecpries,  Opinions  and  Beliefs. —  Spirit¬ 
ualism  is  regarded  from  four  different  view¬ 
points  by  as  many  classes  of  observers.  First, 
are  those  who  are  easily  convinced  of  the 
reality  of  the  communications  with  the  so-called 
dead,  who  consider  practically  all  mediums 
honest,  to  whom  the  philosophy  has  become  a 
religion,  and  who  derive  a  great  deal  of  com¬ 
fort  from  attending  seances  and  meetings  and 
getting  messages  mostly  to  the  effect  that  their 
loved  ones  are  well  and  happy.  These  are 
open  and  avowed  Spiritualists,  who  resent  any 
imputation  as  to  the  accuracy  of  the  phenomena. 
Second,  come  those  who  believe  the  phenomena 
are  produced  wholly  by  trickery,  legerdemain 
and  magic,  and  constitute  a  great  psychic  fraud 
on  the  public.  As  a  sub-class  to  these  are  a  few 
who  believe  that  ((if  there  is  anything  in  it,  it 
must  be  the  work  of  the  devil  or  his  subordi¬ 
nates.®  Third,  are  those  who  admit  the  genuine¬ 
ness  of  the  phenomena  (when  not  faked),  but 
who  contend  that  such  communications  only 
put  sitters  in  touch  with  the  lowest  and  least 
desirable  class  of  spirits,  with  the  ignorant, 
immoral  and  undeveloped  spirits,  this  being  why 
so  many  American  Indian  spirits  appear.  Em¬ 
blematic  of  this  class  is  Ruskin,  who  is  quoted 
as  saying  that  ((Having  learned  through  Spir¬ 
itualism  that  there  is  another  life,  I  have  no 
farther  use  for  it.®  Fourth,  comes  those 
who  hold  that  me  phenomena  so  widely 
exhibited  is  sometimes  produced  by  trickery 
and  sometimes  by  telepathic  suggestion,  by 
clairvoyance,  telepathy  and  natural  powers 
not  wholly  understood.  Some  of  this  class, 
like  Sir  Oliver  Lodge  (q.v.),  have  come 
out  openly  and  admit  their  conviction  of 
the  absolute  proof  of  intelligent  communication 
with  disembodied  spirits ;  and  others,  like  the 
late  William  James  (q.v.),  are  inclined  to  think 
that  the  phenomena,  which  they  admit,  may  be 
largely  the  reflex  action  of  their  own  minds  or 
the  minds  of  others  on  the  earth  plane.  It  is 
this  fourth  class  who  largely  constitute  the 
members  and  followers  of  the  Society  for  Psy¬ 
chical  Research.  That  deep  thinker  and  ex¬ 
plainer  of  Darwin’s  theories  of  Evolution, 
Alfred  Russel  Wallace,  said  in  Chambers’ 
Encyclopaedia,  <(Spiritualism  has  grown  and 


spread  continually  till,  in  spite  of  ridicule,  mis¬ 
representation  and  persecution,  it  has  gained 
converts  in  every  civilized  portion  of  the  globe.® 
Sir  Oliver  Lodge  has  written:  ((I  tell  you  with 
all  the  strength  and  conviction  I  can  utter  that 
we  do  persist,  that  people  over  there  still  take 
an  interest  in  what  is  going  on  here ;  that  they 
still  help  us  and  know  far  more  about  things 
than  we  do  and  are  able  from  time  to  time  to 
communicate  with  us.® 

Conclusions. —  The  conclusions  of  the 
higher  intelligences  who  have  expressed  them¬ 
selves  as  being  convinced  of  the  reality  of 
Spiritualism  may  be  summed  up  as  follows : 
Through  mediumship  is  proved  the  continuity 
of  life  beyond  the  grave;  it  is  no  longer  a 
religious  dogma  but  a  living  fact.  Spiritual  in¬ 
telligences  are  as  anxious  to  communicate  with 
us  as  we  with  them,  but  the  lower  and  grosser 
intelligence  seem  to  be  the  nearest  to  us,  and 
most  likely  to  be  heard  from  in  communication, 
and  they  like  to  impersonate  great  individuals 
and  personal  deceased  friends  of  those  present. 
This  is  held  to  account  for  much  of  the  ®infor- 
mation®  that  comes  through,  and  is  valueless. 
For  many  years  the  Banner  of  Light,  published 
in  Boston,  was  the  leading  organ  of  this  cult. 
In  common  with  other  Spiritualist  papers  it  has 
disappeared.  They  have  apparently  given  way 
to  Psychological  publications  and  New  Thought 
periodicals.  While  the  great  public  includes  a 
vast  number  who  are  virtually  Spiritualists, 
they  are  less  and  less  known  by  that  name,  but 
are  affiliated  with  New  Thought,  Mental  Science, 
Theosophy,  Oriental  cults,  Psychical  Research 
and  other  modern  movements. 

Spiritualistic  teaching  is  largely  in  accord 
with  the  writings  in  the  Bible.  The  ((familiar 
spirits®  were  very  much  like  some  modern  ones 
that  come  to  mediums ;  the  witch  of  Endor,  the 
ghost  seen  by  Balaam,  the  experiences  of  many 
of  _  the  prophets  and  saints  are  paralleled  in 
Spiritualism.  Seers  of  all  ages  have  testified 
to  various  things  about  the  future  life  that  are 
in  accord  with  what  comes  to  us  through  the 
seance  room.  Emmanuel  Swedenborg  (q.v.), 
one  of  the  most  modern  seers,  has  told  in  many 
volumes  of  his  experiences  in  the  heaven  world, 
which  he  was  able  to  see  and  visit  without  a 
medium.  And  this  seems  to  be  the  distinction 
between  a  seer  and  a  medium :  the  former  sees 
clairvoyantly  with  his  own  eyes;  the  latter  goes 
to  sleep  and  takes  the  word  of  some  intelligence 
on  the  spiritual  plane,  which  may  or  may  not 
represent  truth. 

National  Spiritualists*  Association. —  This 

was  organized  28  Sept.  1893  and  incorporated  in 
the  following  November  at  Washington,  D.  C. 
It  comprises  about  1,000  active  working  socie¬ 
ties  and  22  State  associations;  there  are  also 
32  camp  meeting  associations  and  perhaps  900 
irregular  unorganized  local  societies  and  meet¬ 
ings  of  Spiritualists.  They  maintain  an  acad¬ 
emy  equivalent  to  a  seminary  and  include  200 
churches  with  a  membership  of  600,000.  There 
are  believed  to  be  about  1,500,000  others  attend¬ 
ant  on  their  gatherings  or  sympathetic  with 
their  work.  Their  secretary  states  that  there 
are  about  1,500  public  mediums  in  the  country, 
and  a  much  larger  number  of  private  mediums. 
They  have  500  ordained  ministers  and  $7,500,000 
worth  of  church  property.  Their  headquarters 
are  at  600  Pennsylvania  avenue,  Washington, 
D.  C. 
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SPIROMETER,  a  contrivance  for  deter¬ 
mining  the  capacity  of  the  human  lungs.  The 
instrument  most  commonly  employed  consists 
of  an  inverted  chamber  submerged  in  a  water- 
bath  like  a  miniature  gas-holder.  The  breath  is 
conducted  by  a  flexible  pipe  and  internal  tube, 
so  as  to  collect  in  the  chamber,  which  rises  in 
the  water  and  is  fitted  with  an  index  marking 
the  number  of  cubic  inches  of  air  expired  after 
a  forced  inspiration. 

SPIRULA,  a  genus  of  diminutive  cuttle¬ 
fishes  representing  the  family  Spirulidce ,  which 
is  distinguished  by  the  possession  of  an  internal 
chambered  shell  of  nacreous  structure  and  dis- 
coidal  form,  the  whorls  of  the  shell  being  sep¬ 
arate,  and  the  siphon  piercing  the  septa  on  their 
ventral  surfaces.  S,  peronii  is  a  species  which 
inhabits  the  open  ocean,  and  its  shells  are  occa¬ 
sionally  cast  ashore.  See  Cephalopoda. 

SPITHEAD,  England,  a  roadsted  which 
separates  the  northern  coast  of  the  Isle  of  Wight 
from  the  mainland  near  the  entrance  to  Ports¬ 
mouth  Harbor  (q.v.).  It  is  much  frequented  by 
the  English  fleet  and  protected  by  strong  forts, 
and  extends  for  about  two  miles  along  the 
southwest  side  of  Spit  Sand.  It  is  so  safe  that 
it  received  the  title  of  the  “King’s  bedchamber? 
In  1797  it  was  a  scene  of  a  determined  mutiny, 
the  sailors  striking  for  better  pay,  which  they 
obtained. 

SPITTA,  Julius  August  Philipp,  German 
musical  historian:  b.  Wechold,  Hanover,  27 
Dec.  1841 ;  d.  Berlin,  13  April  1894.  He  was 
educated  at  the  University  of  Gottingen.  He 
engaged  in  teaching,  meantime  making  a  study 
of  the  history  of  music  and  musicians.  The 
appearance  of  the  first  volume  of  his  life  of 
Bach  (2  vols.,  1873-82)  brought  him  immediate 
recognition,  and  in  1875  he  was  appointed  pro¬ 
fessor  of  musical  history  at  the  University  of 
Berlin,  and  perpetual  secretary  to  the  Academy 


of  Arts  there.  He  was  also  connected  with 
the  High  School  of  Music  from  1875,  and 
from  1882  was  a  permanent  director.  He  wrote 
the  biographies  of  Bach  and  Schumann  for  the 
(Musikalische  Vortrage,*  as  well  as  the  article 
on  Spontini  for  that  work.  He  was  co-editor 
of  Vierteljahrsschrift  fur  Musikwissenschaft; 
edited  the  organ  works  of  Buxtehude  (2  vols., 
1875-76)  ;  and  the  complete  edition  of  the 
works  of  Heinrich  Shultz. 

SPITTA,  Karl  Johann  Phillip,  German 
hymnist :  b.  Hanover,  1801 ;  d.  Burgdorf,  1859. 
After  completing  studies  at  Gottingen  Univer¬ 
sity,  he  taught  from  1824  to  1828  at  Lime, 
where  he  composed  the  hymns  which  brought 
him  into  prominence.  He  served  as  pastor  in 
several  localities  and  became  superintending 
clergyman  at  Burgdorf  in  1859,  a  short  time  be¬ 
fore  his  death.  His  hymns  of  perfect  lyric  form 
and  purity  of  style  are  marked  by  spiritual  ele¬ 
vation  and  a  wealth  of  thought  and  sentiment 
embodied  in  fresh,  vigorous  language.  They 
came  into  general  use  and  retain  a  high  position 
in  the  hymnology  of  the  period.  They  appear 
in  (Nachgelassene  geistliche  Lieder*  (1861  et 
seq.)  ;  in  Rsalter  und  Harfe*  (1833;  rev.  ed. 
with  bibliography,  1890;  Jubilee  ed.  1901). 
Consult  Miinkel,  ( Phillip  Spitta)  (Leipzig 
1861)  ;  Majer,  (id.*  (2d  ed.,  (Bremen  1891). 

SPITS.  See  Shore  Line. 

SPITTELER,  Carl,  poet:  b.  Liestal  near 
Basel,  Switzerland,  24  April  1845.  His  father 
was  an  official  of  the  government,  being  Federal 
Secretary  of  the  Treasury  from  1849-56.  Young 
Spitteler  attended  the  gymnasium  at  Basel,  be¬ 
ing  fortunate  in  having  among  his  teachers  such 
men  as  Wilhelm  Wackernagel,  the  great  phi¬ 
lologist,  and  Jakob  Burckhardt,  the  author  of 
the  famous  work  on  the  Italian  Renaissance. 
Later  he  studied  at  the  universities  of  Basel, 
Zurich  and  Heidelberg.  He  began  with  juris¬ 
prudence  and  afterward  changed  to  theology, 
but  when  a  position  as  pastor  was  offered  him, 
he  felt  that  he  must  decline  it.  He  had  begun 
to  realize  his  mission  as  an  epic  poet  and  there¬ 
fore  refused  to  work  in  the  field  for  which  he 
had  prepared  himself.  His  first  work,  ( Prome¬ 
theus  und  Epimetheus*  appeared  in  1880-81.  It 
is  an  allegory  which  symbolizes  the  joys  and 
sorrows  of  an  exalted  soul  striving  to  attain 
an  ideal,  although  the  loyalty  to  this  ideal  is 
paid  for  by  a  life  full  of  misery.  The  style 
reminds  one  of  Nietsche’s  (Zarathustra,*  but 
Spitteler  was  not  influenced-Fy  Nietsche,  as  that 
is  chronologically  impossible  Rather  the  re¬ 
verse  is  true,  although  Nietsche  never  acknowl¬ 
edged  his  indebtedness  to  Spitteler.  The  two 
works  in  a  way  complement  each  other.  In 
Nietsche  we  have  direct  didactic  statement, 
while  in  Spitteler  a  higher  phase,  the  symbolical, 
is  predominant.  From  1870  to  1879  he  spent  in 
Russia  as  a  private  tutor  and  later  he  served  as 
teacher  in  Neuenstadt  not  far  from  Berne.  In 
1882  he  published  his  Rxtramundana,*  a  col¬ 
lection  of  poems.  He  gave  up  teaching  in  1885 
and  devoted  himself  to  a  journalistic  career  in 
Basel.  Now  his  works  began  to  come  in  rapid 
succession.  In  1891  there  appeared  Rriedli, 
der  Kalderi,*  a  collection  of  short  stories,  in 
which  Spitteler,  as  he  himself  says,  depicted 
Russian  realism.  In  1898  ( Conrad  der  Leutnant* 
was  published;  Riterarische  Gleichnisse*  had 
appeared  in  1892,  and  <Balladen)  in  18%. 
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His  most  important  production,  <Der  Olym- 
Pische  Friihling,>  appeared  1900-03  and  was 
revised  in  1910.  It  is  an  epic  poem  of  the 
heroic  type  in  which  Spitteler  has  given  us 
his  interpretation  of  life.  The  ancient  mythol¬ 
ogy  is  not  used  as  a  setting  but  as  an  appeal 
to  the  imagination.  He  tells  of  the  doings  of 
gods  and  men  in  an  elevated  style  and  by  im¬ 
plication  he  impresses  upon  us  his  ideas  and 
ideals. 

Gottfried  Keller,  the  realist,  had  some  dif¬ 
ficulty  in  understanding  the  allegorical  works 
of  Spitteler  and  his  admirers  have  been  few  up 
to  recent  times.  Now  a  better  appreciation 
of  his  works  seems  to  be  coming.  Consult 
Boesche,  (Life  and  Works  of  Carl  Spitteler? 
(in  (The  German  Classics, >  Vol,  XIV,  New 
York,  1914)  ;  Biese,  ( Deutsche  Literatur- 
geschichteP  Vol  III. 

William  F.  Hauhart, 

Assistant  Professor  of  German,  University  of 
Michigan. 

SPITZ,  or  POMERANIAN  DOG,  a 

small  sheep-dog,  originally  of  the  Baltic  prov¬ 
inces  of  Germany,  which  is  about  the  size  of 
the  spaniel,  with  a  sharp-pointed  face  and  an 
abundant  white  coat  sometimes  of  great  beauty. 
Other  colors  are  known,  including  black.  It 
was  once  comparatively  common  in  the  United 
States.  See  Dog. 

SPITZBERGEN,  spits-ber'gen,  a  group  of 
islands  in  the  Arctic  Ocean,  between  Barents 
Sea  on  the  east  and  Greenland  Sea  on  the  west, 
about  650  miles  north  of  the  North  Cape  in 
Norway.  They  lie  between  the  parallels  76° 
30'  and  80°  30'  N.,  and  are  about  450  miles  east 
of  Northeast  Foreland  in  Greenland  and  200 
miles  west  of  Franz  Josef  Land.  The  archi¬ 
pelago  comprises  three  large  islands  and  a  large 
number  of  smaller  ones.  The  largest  island  is 
West  Spitzbergen,  which  has  an  irregular  tri¬ 
angular  form  with  the  apex  pointing  south. 
Its  coast  is  indented  by  many  fiords,  of  which 
the  two  largest  are  Ice  Fiord  on  the  west  coast, 
running  north  and  northeast,  and  Wijde  Bay, 
penetrating  southward  from  the  north  coast. 
The  northern  branch  of  Ice  Fiord  almost  meets 
the  head  of  Wijde  Bay.  The  narrow  Foreland 
Sound  separates  the  smaller  island  of  Prince 
Charles  Foreland  from  part  of  the  west  coast 
of  West  Spitzbergen.  To  the  northeast,  sepa¬ 
rated  from  the  main  island  of  West  Spitzbergen 
by  Hinlopen  Strait,  lies  the  second  largest  is¬ 
land,  North-East  Land.  Edge  and  Barents 
islands  lie  on  the  southeast  side  of  the  groups. 
Of  the  smaller  islands,  Danes  Island,  off  the 
northwest  coast  of  West  Spitzbergen,  is  notable 
as  the  place  from  which  Andree  set  out  on  his 
fatal  balloon  voyage  to  the  North  Pole.  At 
the  extreme  north  is  a  cluster  of  small  islands 
known  as  the  Seven  Islands.  The  total  area  of 
the  archipelago  is  about  27,000  square  miles,  of 
which  West  Spitzbergen  represents  about  15,- 
000.  West  Spitzbergen  is  in  the  main  covered 
with  great  accumulations  of  ice,  except  along 
the  west  shore  of  Wijde  Bay,  where  there  is  a 
relatively  fertile  area.  The  middle  of  the 
island,  west  of  the  main  watershed,  is  de¬ 
scribed  as  a  region  of  boggy  valleys,  fertile 
slopes  and  mountain  ridges,  or  the  remains  of  a 
high  plateau.  The  highest  measured  peak  of 
the  island  is  Horn  Sound  Tind  in  the  south, 
fully  4,500  feet  above  sea-level.  Large  glaciers 
are  found  throughout  the  whole  group,  but 


especially  on  the  eastern  coasts.  The  average 
limit  of  solid  drift  ice  skirts  the  northern  edge 
of  the  archipelago.  The  ocean  bed  around  the 
islands  is  shallow.  Geologically  the  backbone 
of  the  island  consists  of  granite,  with  gneiss 
and  other  archaic  rocks,  but  Carboniferous, 
Triassic,  Jurassic,  Miocene  and  even  more  re¬ 
cent  formations  are  also  well  represented.  Dur¬ 
ing  Miocene  times  Spitzbergen  had  a  luxuriant 
flora,  and  there  was  also  a  postglacial  period  of 
genial,  climate  favorable  to  the  development  of 
a  varied  phanerogamic  flora.  The  proximity 
of  the  Gulf  Stream  renders  the  climate,  espe¬ 
cially  on  the  west  coasts,  less  severe  than  that 
of  other  places  in  the  same  latitude.  For 

four  months  in  winter  the  sun  is  below  the 
horizon,  and  for  an  equal  period  in  summer 
always  above,  it.  The  most  characteristic  plants 
of  the  archipelago  are  mosses  and  lichens. 

Rather  more  than  100  species  of  phanero¬ 
gams,  however,  have  been  collected  on 

the  islands.  The  grasses  form  nearly  a  quar¬ 
ter  of  these,  and  next  to  them  in  number  of 
species  are  the  cruciferous  plants.  The  larger 
forms,  of  animal  life  are  foxes,  bears  and  rein¬ 
deer,  in  pursuit  of  which,  as  well  as  the  wal¬ 
ruses  and  seals  abounding  along  the  coasts,  the 
islands  are  frequently  visited  by  the  Norwegians 
and  Russians.  .  Sea-fowl  are  at  times  so  numer¬ 
ous  that  they  literally  hide  the  rocks  and  darken 
the  air.  The  minerals  include  beautiful  marble 
and  good  coal.  The  group  is  said  to  have 
been  discovered  (1553)  by  Willoughby,  but  the 
islands  were  known  to  the  Russians  before  that 
time.  They  were  again  discovered  in  1596  by 
the .  Dutch  navigator  Barents.  To  the  latter 
navigator  the  islands  owe  their  name  (in  Dutch 
spelling.  Spitsberghen),  signifying  (<peaked 
mountains.®  The  coasts  of  the  chief  islands 
have  been  explored  by  many  expeditions  since 
that  time,  and  during  the  19th  century  the 
islands  were  used  as  a  base  for  expeditions  to¬ 
ward  the  North  Pole.  The  interior  was  hardly 
known  till  the  explorations  in  1896-97  of  Sir 
W.  Martin  Conway,  who  was  the  first  to  cross 
West  Spitzbergen  from  west  to  east.  There 
are  no  settled  inhabitants,  but  explorers  and 
others  have  often  passed  one  or  more  winters 
in  the  archipelago.  In  the  days  of  the  Spitzber¬ 
gen  whale  fishery  there  was  a  thriving  Dutch 
village  called  Smeerenberg  on  a  small  island  to 
the  northwest  of  West  Spitzbergen.  Tourist 
steamers  sometimes  sail  to  Spitzbergen  during 
the  summer  months.  A  tourist  hotel  was  built 
in  1896  at  the  entrance  to  Advent  Bay,  a 
branch  of  Ice  Fiord. 

SPITZKA,  Edward  Charles,  American 
neurologist:  b.  New  York,  10  Nov.  1852;  d. 
1914.  He  was  graduated  from  the  College  of 
the  City  of  New  York  and  subsequently  (1873) 
from  the  medical  department  of  the  University 
of  New  York,  and  studied  later  at  the  medi¬ 
cal  schools, of  Leipzig  and  Vienna,  becoming 
in  the  lattef  institution  a  laboratory  assistant 
in  embryology  and  histology.  On  his  return 
to  New  York  he  made  the  nervous  system  his 
specialty,  and  gained  national  reputation  as 
expert  in  insanity  in  the  trial  of  the  assassin 
Guiteau.  He  is  the  discoverer  of  the  inter¬ 
optic  lobes  of  the  lower  brain.  He  was  vice- 
president  of  the  neurology  section  at  the  Inter¬ 
national  Medical  Congress  of  1887,  and  honorary 
president  of  the  Pan-American  Medical  Con¬ 
gress  in  1893.  He  was  editor  of  the  American 
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Journal  of  Neurology  ( 1881—84) ,  and  has  pub¬ 
lished  a  (Treatise  on  Insanity,*  etc. 

SPIVAK,  Charles  D.,  American  physician: 
b.  Krementshug,  Russia,  25  Dec.  1861.  Leaving 
Russia  in  1882,  on  account  of  his  political  views 
he  came  to  this  country  and  worked  as  day 
laborer  in  New  York,  as  a  mill  hand  in  Maine, 
and  as  a  farmer  in  New  Jersey,  until  he  was 
enabled  to  graduate  from  the  Jefferson  Medical 
College,  Philadelphia,  in  1890,  spending  some 
time  at  the  Berlin  University  (1891-92).  In 
1894—95  he  was  chief  of  clinic,  gastro-intestinal 
diseases,  at  the  Philadelphia  Polyclinic.  Set¬ 
tling  in  Denver,  Colo.,  he  became  lecturer  on 
diseases  of  the  gastro-intestinal  tract,  Denver 
School  of  Medicine  (1896-1900),  and  professor 
of  anatomy  at  same  college  (1897-98). 

SPLEEN,  a  vascular  abdominal  organ 
which,  in  man  at  least,  is  now  generally  re¬ 
garded  by  physiologists  as  forming  one  of  the 
ductless  glands,  and  which  is  accordingly  classed 
with  the  thyroid  gland,  thymus,  and  suprarenal 
capsules.  All  vertebrates  —  with  the  exception 
of  .  the  lancelet,  and  probably  the  lampreys, 
lepidosirens  (or  mudfishes),  and  the  ceratodus 
or  barramunda  — possess  a  spleen,  which  is 
absent  from  the  sub-kingdom  in  certain  aber¬ 
rant  fishes  only.  In  man,  the  spleen  lies  in  the 
upper  part  of  the  abdomen,  and  is  situated  in 
the  left  .  hypochondriac  region,  contiguous  to 
the  cardiac  or  gullet  end  of  the  stomach.  Its 
outer  surface  is  smooth,  and  lies  in  contact  with 
the  under  surface  of  the  diaphragm  or  midriff, 
this  latter  muscle  separating  the  spleen  from 
the  9th,  10th  and  11th  ribs  of  the  left  side. 
Externally  the  spleen  is  covered  by  the  perito¬ 
neum,  and  is  connected  with  the  stomach  by  the 
omentum,  known  as  the  gastrosplenic  band.  Its 
internal  aspect  is  concave,  and  is  divided  by  a 
longitudinal  groove  or  fissure  named  the  hilum. 
The  blood-vessels  and  nerves  of  the  spleen 
enter  and  leave  the  organ  by  the  hilum.  In- 
feriorly  the  internal  surface  of  the  spleen  is 
in  contact  with  the  pancreas  (q.v.)  or  sweet¬ 
bread,  and  posteriorly  with  the  suprarenal 
capsule  of  the  left  kidney.  The  upper  end  is 
of  rounded  conformation,  and  is  thick;  while 
the  lower  extremity  is  pointed,  and  is  in  con¬ 
tact  with  the  colon  (q.v.).  .  A  suspensory 
ligament  or  special  fold  of  peritoneum  attaches 
the  spleen  to  the  under  surface  of  the  midriff. 
The  size  of  the  spleen  appears  to  vary  much. 
Its  average  size  in  the  healthy  adult  is  about  five 
inches  in  length,  by  three  or  four  inches  broad, 
and  one  to  one  and  one-half  inches  in  thickness. 
Its  average  weight  is  seven  ounces. 

The  spleen  is  invested  by  an  outer  serous 
membrane  formed  by  the  peritoneal  layers.  It 
covers  the  entire  surface.  Below  the  serous 
coat  is  a  second  investment  of  fibrous  nature. 
This  is  of  elastic  structure,  and  forms  the  frame¬ 
work  or  supporting  fibres  of  the  internal  struc¬ 
ture.  The  essential  spleen  matter  is  called 
spleen  pulp.  It  is  of  a  dark  brownish-red  color, 
and  when  microscopically  viewed  is  seen  to  be 
composed  of  colored  parts,  consisting  of  red 
blood  corpuscles  and  other  cells  of  colored  na¬ 
ture;  while  other  bodies  of  deep-red,  yellow,  or 
black  hue,  existing  singly  or  aggregated  together, 
may  be  seen  amid  the  spleen  pulp.  The  color¬ 
less  elements  seen  in  the  spleen-structure  are 
granular  matters,  free  nuclei  of  cells,  as  well  as 
nucleated  cells  or  vesicles.  The  colorless  ele¬ 


ments  form  about  two-thirds  of  the  pulp  and 
are  of  the  same  nature  as  the  round  white  cells 
of  lymphatic  glands  (q.v.).  They  are  also 
similar  to  white  blood-corpuscles.  When  the 
spleen  is  cut  through,  as  in  a  vertical  section, 
a  number  of  opaque  bodies  of  small  size, 
masses  of  round  cells,  are  seen  to  be  scattered 
throughout  its  substance.  They  are  the  Mal¬ 
pighian  or  splenic  corpuscles,  which  have  intimate 
relations  with  the  veins  of  the  spleen,  and  re¬ 
semble  lymph-corpuscles  (see  Lymph)  in  form. 
The  splenic  artery,  supplying  the  organ  with 
blood,  is  of  large  calibre,  and  pursues  a  re¬ 
markably  tortuous  course  within  the  spleen. 
The  veins  of  the  spleen,  like  the  splenic  artery, 
are  of  large  relative  size,  and  they  unite  to 
form  a  large  (splenic)  vein,  which  pours  its 
fluid  into  the  portal  vein.  The  nerves  of  the 
organ  are  derived  from  the  right  and  left 
semilunar  ganglia,  and  form  the  right  pneumo- 
gastric  nerve. 

The  purpose  and  functions  of  the  spleen 
have  been  the  subject  of  much  speculation;  but 
in  modern  research  has  shown  that  in  all  prob¬ 
ability  the  spleen  is  the  seat  of  the  change  and 
elaboration  of  the  red  blood-corpuscles,  which 
form  such  characteristic  elements  in  vertebrate 
blood.  It  is  thus  to  be  regarded  as  a  blood- 
gland,  or  kind  of  lymphatic  gland.  The  spleen 
may  be  removed  or  extirpated,  both  from  man 
and  lower  animals,  without  any  apparent  bad 
consequences.  This  is  explicable  on  the  ground 
that  other  glands,  (thyroid,  thymus,  or  even  the 
ordinary  lymphatics)  may  assume  the  functions 
of  the  absent  spleen. 

Of  the.  diseases  to  which  the  spleen  is  liable 
inflammation  and  enlargement  are  the  most 
common.  Inflammation  (splenitis)  may.  result 
in  splenic  abscess  and  gangrene;  while  the 
organ  may  be  affected  by  various  forms  of 
tubercular  and  syphilitic  disease,  and  is  liable 
to  be  ruptured  by  violence  —  as  from  a  direct 
kick  or  blow.  Enlargement  (known  as  ague- 
cake)  results  from  chronic  ague  or  intermittent 
fever,  and  may  sometimes  be  met  with  in 
pregnant  women,  and  in  leucaemia  (q.v.).  See 
Intestine. 

SPLEEN  WORT.  See  Asplenium. 
SPLICE.  See  Knotting  and  Splicing. 

SPLINT,  in  surgery,  a  thin  piece  of  wood 
or  other  material,  used  to  hold  or  confine  a 
broken  bone  when  set,  or  to  maintain  any  part 
of  the  body  in  a  fixed  position.  The  original 
wooden  splint  is  falling  into  disuse,  modern 
surgeons  preferring  to  build  up  something  more 
easily  molded  to  a  desired  shape.  A  plaster- 
of  paris  splint  is  made  by  charging  a  bandage 
of  muslin  or  other  open  material  with  plaster 
of  paris,  and  washing  over  each  layer  with 
water.  The  plaster  hardens  rapidly.  Metal, 
wire,  gutta  percha  and  papier  mache  have  also 
been  employed.  Often  it  is  found  advantageous 
to  build  up  a  plaster  splint  and  stiffen  it  on  a 
backbone  of  wood  or  metal. 

SPLINT,  in  veterinary  surgery,  a  bony  en¬ 
largement  on  a  horse’s  leg,  between  the  knee 
and  fetlock.  It  usually  appears  on  the  inside  of 
one  or  both  forelegs,  frequently  situated  be¬ 
tween  the  large  and  small  cannon  bones,  is  due 
to  concussion,  and  most  common  in  young 
horses  that  have  been  driven  rapidly  along  hard 
roads  before  their  bones  are  consolidated.  When 
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of  recent  and  rapid  growth  the  splint  is  hot 
and  tender  and  causes  lameness.  A  piece  of 
spongio-piline  saturated  with  cold  water  should 
be  applied  to  the  splint,  kept  in  position  with  a 
light  linen  bandage,  and  wetted  with  cold  water 
or  refrigerant  mixture  every  hour.  Perfect 
rest  must  be  enjoined  for  10  days  or  a  fort¬ 
night.  When  the  limb  is  cool  and  free  from 
tenderness,  the  swelling,  which  will  still  remain, 
may  be  greatly  reduced  by  some  stimulating 
applications,  such  as  the  ointment  of  the  red 
iodide  of  mercury,  the  common  fly  blister,  or 
the  firing  iron. 

SPLITAIL,  a  Californian  chub  ( Pogo - 
nichtys  macrolepidotus) ,  dun-colored  with  silvery 
sides  and  the  tail  divided  into  two  lobes,  of 
which  the  upper  is  much  the  longer;  length, 
12  inches.  It  is  common  in  all  the  lowland 
streams  of  central  California. 

SPLUGEN,  Switzerland,  in  the  Alps  bor¬ 
dering  the  Italian  frontier,  is  a  lofty  mountain 
9,350  feet  high,  with  a  pass  connecting  the 
Rhine  Valley  of  the  Grisons,  with  the  valleys  of 
Lombardy.  The  pass,  though  known  to  the 
Romans,  was  of  a  dangerous  character,  because 
of  frequent  heavy  avalanches.  A  French  army 
in  1800,  traversing  the  old  path,  lost  a  great 
number  of  men  and  horses  overwhelmed  by 
avalanches.  The  modern  pass,  completed  in 
1823  by  the  Austrian  government,  contains 
several  galleries  of  massive  masonry  as  a  pro¬ 
tection  against  the  descent  of  avalanches.  It 
rises  6,940  feet  above  sea-level,  and  is  a  bold 
piece  of  Alpine  engineering,  rendering  the 
route  advantangeous  for  automobile  tourists 
fond  of  mountain  travel.  There  is  a  small  inn 
at  a  high  point  for  the  refuge  of  travelers,  and 
a  hotel  at  Monte  Spluga.  The  scenery  com¬ 
prising  deep  cascades,  sharp  rocks,  wild  ravines 
and  snowy  peaks,  presents  a  variety  of  mag¬ 
nificent  views. 

SPODUMENE,  spod'u-men,  a  mineral  oc¬ 
curring  generally  in  monoclinic  crystals  often 
of  great  size.  It  has  a  well-developed  cleavage, 
most  perfect  parallel  to  the  orthodiagonal  axis, 
and  to  the  prism  planes.  It  is  not  unlike  feld¬ 
spar  in  appearance,  but  may  be  distinguished 
from  that  mineral  by  its  higher  specific  gravity 
(3.13  to  3.19),  and  its  more  pearly  lustre.  Its 
hardness  is  6.5  to  7  of  the  scale,  and  its  color 
grayish-green,  passing  into  greenish-white  and 
grayish-white,  rarely  faint-reddish.  Its  com¬ 
position  is :  Silica  64.2 ;  alumina  29.4 ;  lithia  6.4. 
In  eastern  United  States  it  is  found  at  Wind¬ 
ham,  Me. ;  Winchester,  N.  H. ;  Goshen,  Chester¬ 
field  and  Norwich,  Mass.,  and  Brookfield, 
Conn.  Very  large  crystals  of  the  mineral  are 
found  in  pegmatite  dikes  in  the  Black  Hills, 
South  Dakota.  It  also  occurs  in  Sweden,  in 
the  Tyrol,  and  in  Scotland.  The  mineral  is 
valuable  as  a  source  of  lithium,  and  a  very 
transparent  lilac-colored  variety  is  used  as  a 
gem,  under  the  name  Kunzite. 

SPOFFORD,  spof'ord,  Ainsworth  Rand, 
American  librarian :  b.  Gilmanton,  N.  H.,  12 
Sept.  1825 ;  d.  1 1  Aug.  1908.  He  received  a 
classical  education  from  private  tutors,  engaged 
as  a  bookseller  and  publisher  in  Cincinnati,  and 
in  1859-451  was  associate  editor  of  the  Cincin¬ 
nati  Daily  Commercial.  He  was  first  assistant 
librarian  of  Congress  in  1861-64,  librarian-in¬ 
chief  in  1864-97,  and  chief  assistant  librarian 
till  his  death.  He  edited  Catalogues  of  the 


Congressional  Library;  ( Annual  American  Al¬ 
manac5  (1878-89)  ;  was  associate  editor  of 
(Library  of  Choice  Literature)  (10  vols.); 
(Library  of  Historic  Characters  and  Famous 
Events)  (10  vols.)  ;  (Library  of  Wit  and  Hu- 
mor)  (5  vols.)  ;  and  has  written  Massachu¬ 
setts  in  the  American  Revolution  (1895)  ;  (A 
Book  for  All  Readers5  (1900),  etc. 

SPOFFORD,  Harriet  Elizabeth  Prescott, 
American  author :  b.  Calais,  Me.,  3  April  1835 ; 
d.  15  Aug.  1921.  She  was  graduated  from 
Pinkerton  Academy  in  Derry,  N.  H.,  in  1852 
and  was  married  to  R.  S.  Spofford  in  1865. 
She  was  one  of  the  earliest  contributors  to  The 
Atlantic  Monthly,  her  story  (The  Amber  Gods,5 
attracting  the  attention  of  discriminating  read¬ 
ers  as  much  for  the  tropical  luxuriance  of  its 
style  as  for  the  theme.  Her  earlier  work  in 
both  verse  and  prose  is  in  every  case  marked 
by  originality  and  distinction  of  style,  but  her 
later  work,  while  not  without  charm,  is  more 
conventional  and  informing.  Among  her  publi¬ 
cations  are  (Sir  Rohan’s  Ghost5  (1859)  ;  (The 
Amber  Gods,  and  Other  Stories5  (1863)  ;  Aza¬ 
rian5  (1864)  ;  (New  England  Legends5  (1871)  ; 
(Hester  Stanley  and  Saint  Marks5  (1883)  ;  (A 
Scarlet  Poppy5  (1895)  ;  (In  Titian’s  Garden,5 
verse  (1896)  ;  (01d  Washington5  (1906)  ;  (The 
Making  of  a  Fortune5  (1911). 

SPOHR,  spor,  Ludwig,  German  composer: 
b.  Brunswick,  5  April  1784;  d.  Cassel,  22  Oct. 
1859.  He  studied  music,  and  at  an  early  age 
acquired  a  great  reputation  as  a  performer  on 
the  violin.  About  1805  he  was  appointed  con¬ 
ductor  of  the  court  concerts  at  Gotha,  and  be¬ 
came  afterward  musical  director  of  the  Theatre 
an  der  Wien,  Vienna,  for  which  he  wrote  some 
of  his  finest  dramatic  works.  He  became 
chapel-master  at  Frankfort,  1817-19,  and  at  the 
electoral  court  of  Hesse-Cassel  in  1822,  and  con¬ 
tinued  in  that  office  till  near  the  end  of  his  days. 
Spohr  was  the  composer  of  violin  music,  con¬ 
sisting  of  solos,  concertos  and  chamber-pieces, 
and  his  performance  on  that  instrument  was 
characterized  by  breadth  and  vigor  of  tone.  He 
is  also  the  author  of  (Faust5  (1818)  ;  (Jessonda5 
(1823)  ;  (Zemire  und  Azor5  (1819),  and  other 
operas,  which  occupy  a  high  rank  among  musical 
compositions.  His  oratorios,  (The  Last  Judg¬ 
ment5  (1826);  ((Die  letzten  Dinge5),  (The 
Fall  of  Babylon5  (produced  first  at  a  Norwich 
musical  festival),  and  ( Calvary5  (1835),  ((Des 
Heilands  letzte  Stunden5).  His  last  opera  was 
(Die  Kreuzfahrer,5  produced  in  1845.  His 
finest  symphony  was  (Die  Weihe  der  Tone5 
(1832). 

SPOILS  SYSTEM.  See  Civil  Service 
Reform. 

SPOKAN.  See  Salishan  Indians. 

SPOKANE,  Wash.,  city,  county-seat  of 
Spokane  County,  and  the  commercial  and  finan¬ 
cial  centre  of  the  territory  known  as  the  In¬ 
land  Empire,  comprising  eastern  Washington, 
northern  Idaho  and  western  Montana.  Spo¬ 
kane  to  the  Indian  tribe  of  that  name  meant 
<cChildren  of  the  Sun.55  The  place  was  origi¬ 
nally  called  Spokane  Falls,  so  named  from  the 
series  of  cascades  in  which  the  Spokane  River 
falls  through  the  heart  of  the  city.  Five  trans¬ 
continental  railroads  operate  into  Spokane  over 
their  own  tracks  —  the  Northern  Pacific,  the 
Great  Northern,  the  Chicago,  Milwaukee  and 
Saint  Paul,  the  Canadian  Pacific  and  the  Ore- 
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gon-Washington  or  Union  Pacific.  Two  others, 
the  Burlington  and  the  Northwestern,  operate 
under  traffic  agreements.  All  have  branch  lines 
radiating  into  the  corners  of  the  Empire.  The 
heart  of  the  city  is  bisected  by  the  Spokane 
River,  having  a  series  of  abrupt  falls  making 
possible  the  development  of  400,000  horse  power 
of  electrical  energy.  Only  172,000  horse-power 
has  been  developed  up  to  the  present  for  the 
operation  of  Spokane  street  cars  and  the  illu¬ 
mination  of  the  city  and  to  provide  power  for 
the  factories  of  Spokane  and  the  surrounding 
country.  This  power  also  is  transmitted  100 
miles  east  to  the  Coeur  d’  Alene  mining  district. 
The  city  of  Spokane,  which  in  1900  had  only 
36,000  inhabitants,  had  in  1910  a  population  of 
104,402,  according  to  federal  census. 

Industries.—  Spokane’s  factory  output  is 
valued  at  $50,000,000  per  year,  and  12,000  are 
employed  in  manufacturing.  Some  of  the  dif¬ 
ferent  industrial  establishments  are  lumber 
mills,  manufacturing  different  kinds  of  lumber 
products,  sewer  and  water  pipe  works,  flour 
mills,  flour  mill  machinery  works,  brick  and 
terra  cotta  works,  foundries,  vinegar  and  pickle 
works,  machine  shops,  iron  works,  cereal  food 
plant,  pottery,  mattress  and  furniture  fac¬ 
tories.  Other  manufactures  are  jewelry, 
tobacco  products,  gloves,  clothing,  brooms, 
trunks,  wooden  and  tin  ware,  dairy  products, 
packed  and  canned  meats.  A  large  part  of  the 
industrial  prosperity  is  owing  to  the  mines  in 
the  vicinity,  the  great  agricultural  and  horti¬ 
cultural  resources  of  the  surrounding  territory, 
extensive  stock-raising,  and  to  the  vast  water 
power  which  offers  special  inducements  to  man¬ 
ufacturers.  This  power  is  made  available  bv 
the  generation  of  electricity.  Spokane  is  also 
the  centre  of  a  rich  lumbering  region.  The 
city  is  surrounded  on  the  north,  east  and  south 
by  the  greatest  area  of  white  pine  timber  forests 
in  the  United  States.  The  city  has  grain  eleva¬ 
tors,  an  electric  light  plant,  an  artificial  gas 
plant  and  large  lumber  yards. 

Commerce  and  Transportation. —  Spokane 
is  the  commercial  as  well  as  the  industrial  cen¬ 
tre  of  eastern  Washington,  northern  Idaho  and 
western  Montana.  Spokane  ships  to  the  mar¬ 
kets  of  the  world  the  fine  wheat  from  the  in¬ 
terior  basin  of  the  Columbia  River,  the  vege¬ 
tables,  deciduous  fruits,  berries  and  the  prod¬ 
ucts  in  general  from  a  region  of  fertile  soil, 
and  the  semi-arid  districts  of  the  Spokane, 
Yakima  and  Wenatchee  valleys,  made  produc¬ 
tive  by  irrigation.  Crop  failures  in  this  region, 
popularly  known  as  the  (<Inland  Empire,®  are 
unknown.  The  wealth  production  from  the 
farms,  orchards,  mines,  forests  and  ranges  of 
the  Spokane  country  in  a  recent  year  amounted 
to  $217,158,000,  as  follows :  Grain  yield,  $93,- 
000,000;  mineral  output,  $41,158,000;  livestock 
and  poultry,  $27,500,000;  lumber,  $14,500,000; 
farm  and  garden  products,  $17,000,000;  apples 
and  other  fruits,  $11,000,000;  dairy  products, 
$13,000,000;  total,  $217,158,000. 

Public  Interests. —  Spokane  is  finely  situ¬ 
ated  in  the  Spokane  River  Valley.  In  summer 
the  winds  from  the  Cascades  and  Rockies  tem¬ 
per  the  heat,  while  the  breezes  from  the  Japan 
current  of  the  Pacific  Ocean  make  extreme  cold 
unknown  here.  In  the  35  years  that  the  United 
States  Weather  Bureau  has  been  here,  there  has 
not  been  an  instance  of  loss  of  life  from  ex¬ 
treme  heat  or  cold  or  other  climatic  conditions, 


such  as  heavy  winds.  Spokane  leads  all  cities 
in  the  United  States  in  public  park  area  pro¬ 
portionate  to  population,  having  1,933  acres 
valued  at  $2,000,000.  The  city  also  leads  all 
others  in  percentage  of  home  owners,  51  per 
cent  of  the  people  owning  their  homes,  accord¬ 
ing  to  the  United  States  census.  The  city  has 
68  miles  of  paved  streets;  392  miles  of  graded 
streets;  633  miles  of  concrete  sidewalks;  144 
miles  of  sewers;  137  miles  of  gas  mains;  137 
miles  of  electric  street  railways;  1,408  street 
lights;  356  miles  of  water  mains;  2,260  fire 
hydrants.  The  water  supply  comes  from  an 
underground  river  reached  by  deep  wells,  and 
is  among  the  purest  in  the  world.  The  death 
rate  in  1915  was  8.14  per  1,000  of  population, 
one  of  the  three  lowest  among  the  cities  of  the 
United  States.  Some  of  the  principal  buildings 
are  the  government  building,  Davenport  hotel, 
Old  National  Bank,  Paulsen  building,  public 
library,  city  hall,  county  courthouse,  Gonzaga 
College,  high  school,  Auditorium,  Review,  Em¬ 
pire  State  buildings,  Masonic  temple,  Spokane 
Club  building,  Spokane  Amateur  Athletic  Club 
building,  Protestant  Episcopal  and  Roman 
Catholic  cathedrals,  and  the  churches  and  the 
schools.  Fort  Wright,  a  United  States  military 
post,  is  located  on  a  tract  of  land,  1,022  acres, 
which  the  city  gave  to  the  government  in  1894- 
95,  on  condition  that  a  large  military  post 
should  be  established  and  maintained  here.  The 
city  is  especially  nbted  for  its  fine  residences 
and  paved  streets,  and  is  known  throughout  the 
Pacific  Northwest  as  the  <(Home  of  the  Mining 
Kings.® 

Education. —  Spokane  is  the  educational 
centre  of  the  (<Inland  Empire.®  The  schools  of 
higher  education  are  Gonzaga  University,  Whit¬ 
worth  College,  Spokane  College  and  Spokane 
University.  The  Catholic  Church  conducts 
Saint  Michael’s  scholasticate  for  the  training 
of  priests.  There  are  two  high  schools  and 
five  parochial  schools,  as  well  as  four  business 
colleges.  Four  hundred  and  ten  teachers  are 
employed  in  35  grade  schools.  The  value  of  the 
public  school  buildings  is  $2,505,396.92.  Value  of 
building  sites,  $740,741.90;  school  equipment, 
$351,762.78.  Total  school  enrolment  in  1918 
was  20,134.  The  city  maintains  a  public  li¬ 
brary  and  seven  branches  in  residence  districts, 
besides  200  classroom  libraries  in  public  and 
private  schools.  Value  of  books  and  equip¬ 
ment,  $118,000.  There  are  112  churches  of  all 
denominations  in  Spokane. 

Banks  and  Finance.— There  are  13  banks, 
of  which  three  are  national.  The  combined 
capital  is  $4,325,000;  surplus  and  undivided 
profits,  $1,354,919;  deposits  (May  1919),  $46,- 
592,052.  Bank  transactions  in  1918  aggregated 
$1,263,198,089;  clearings,  $422,346,431.  The 
combined  tax  rate  in  1918  for  State,  county, 
city  and  school  purposes  was  47  mills,  on  an 
assessed  valuation  of  $108,760,004.  Bonded 
debt,  $4,710,000. 

Government. —  The  city  operates  under  a 
commission  charter  and  five  commissioners, 
elected  on  a  non-partisan  basis.  The  responsi¬ 
bility  is  centralized  and  the  work  divided  un¬ 
der  the  following  headings :  finance,  public 
safety,  public  affairs,  public  works  and  public 
utilities. 

Historical.—  Spokane’s  brief  history  is  in¬ 
teresting.  The  first  settlement  was  made  in 
the  summer  of  1872,  when  a  handful  of  sturdy 
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people  gathered  at  the  Spokane  River  Falls. 
Earlier  it  was  the  home  of  trappers  and  hunterS, 
who  sold  their  pelts  to  the  Hudson’s  Bay  Com¬ 
pany  and  the  Astors,  who  in  turn  maintained 
the  Spokane  House,  before  the  Oregon  country 
became  .  part  of  the  United  States.  But  the 
town  did  not  really  get  under  way  until  the 
Northern  Pacific  arrived  in  1881.  Eight  years 
later  fire  devastated  the  30  blocks  in  the 
business  district.  It  was  the  first  real  test  and 
it  found  the  people  of  Spokane  undaunted. 
Since  then  its  growth  has  been  steady  and  sub¬ 
stantial.  The  following  ‘figures  taken  from  the 
Federal  Census  Bureau’s  reports  show  the  in¬ 
crease  in  population:  (1890),  19,222;  (1900), 
36,843;  (1910),  104,402;  (1920),  104,437. 

R.  A.  Laird, 

Publicity  Secretary,  Spokane  Chamber  of  Com¬ 
merce. 

SPONDIAS,  a  genus  of  tropical  trees  be¬ 
longing  to  the  family  Anacardiacece,  several  of 
which  are  cultivated  for  their  plum-like  yellow 
fruit  (drupes).  The  leaves  are  alternate  and 
odd-pinnate,  with  numerous  leaflets.  The  flow¬ 
ers  are  small,  polygamous,  in  spreading  terminal 
panicles,  with  four  or  five  expanded  petals.  The 
leaves  and  bark  have  therapeutic  value.  The 
fruits  of  various  species  are  known  as  hog- 
plums  ;  they  are  laxative,  and  often  austere  in 
flavor.  Spondias  dulcis,  the  pomme  de  cytheie, 
sweet  Otaheite  apple,  or  wi-fruit,  is  the  golden- 
yellow  fruit  of  a  tree  about  50  feet  high,  com¬ 
mon  in  Polynesia.  This  fruit  has  an  apple- 
odor,  but  a  sharp  flavor  resembling  that  of  a 
pineapple,  and  stringy  flesh.  The  Jamaica  plum, 
or  golden  apple,  is  another  tall  tree,  with  an 
ash-like  aspect  (S.  lutea),  with  yellowish  flower 
buds  which  are  made  into  conserve,  and  an  oval 
drupe.  The  Spanish  plum  is  the  purplish  or 
yellow  fruit  of  S.  purpurea,  widely  cultivated 
in  the  West  Indies.  S',  niangifera,  of  India, 
has  smooth  fruits  called  wild  mango  or  amra, 
which  is  cooked  and  made  into  curries,  etc. ; 
the  tree  also  yields  therapeutical  remedies,  and  a 
gum  resembling  gum  arabic,  and  known  as  hog- 
gum.  The  Brazilian  S.  tuberosa  not  only  has 
a  fruit  employed  in  that  country  as  a  febrifuge, 
but  is  said  to  produce  aerial  roots,  that,  upon 
touching  the  soil,  form  black  hollow  cellular 
tubers,  containing  about  a  pint  of  water,  which, 
although  intended  as  a  reservoir  for  the  tree 
in  dry  weather,  serves  travelers  also. 

SPONGE,  the  horny  skeleton,  formed  of 
keratose,  or  spongin,  produced  by  certain  ani¬ 
mals  living  in  the  sea  and  of  very  low  grade  in 
the  scale  of  life.  Down  to  a  quite  recent  period 
they  were  classified  as  coloniaj  Protozoa,  the 
lowest  group  of  animals ;  but  all  naturalists 
now  treat  them  as  separate  phylum  under  the 
name  Porifera  (or  Spongiaria) ,  given  to  them 
because  of  the  water-pores  with  which  they  are 
provided  in  such  abundance.  These  pores  are 
ordinarily  and  chiefly  of  two  kinds,  both  open¬ 
ing  into  the  internal  or  digestive  canals  and 
passages  which  everywhere  ramify  through  the 
mass  of  the  sponge.  There,  are  large  openings 
(oscula)  relatively  few  in  number,  often 
guarded  by  special  protective  devices  such  as 
circles  of  spicules  or  muscles  capable  of  con¬ 
tracting  the  orifice,  and  much  more  numerous 
small  pores  everywhere  perforating  the  surface. 
The  latter  are  inhalent  pores  or  inlets,  which 
admit  water  to  the  internal  passages,  from 
which  it  escapes  through  the  former.  A  con¬ 


stant  current  is  induced  by  the  activity  of  count¬ 
less  flagella  or  little  living  lashes,  generally 
confined  to  definite  enlargements  of  the  canals 
known  as  ciliated  chambers  which  constantly 
beat  the  water  and  drive  it  ever  onward  in 
one  direction.  This  current  is  a  veritable  life- 
giving  one  to  the  sponge,  bearing  into  the  diges¬ 
tive  cavities  not  only  the  minute  organisms  upon 
which  the  sponge  animal  feeds,  but  also  supply¬ 
ing  oxygen  for  respiration,  bearing  away  all 
waste  and  excreted  substances  and  assisting  in 
the  fertilization  of  the  eggs  and  the  distribution 
of  the  larvae.  Some  of  the  simplest  sponges, 
such  as  are  found  among  those  with  calcareous 
skeletons,  have  but  a  single  osculum  at  the 
summit  of  a  sac-shaped  or  cylindrical  body,  the 
walls  of  which  are  perforated  by  many  radiating 
canals,  each  opening  to  the  exterior  by  an  in¬ 
halent  pore  and  ending  internally  in  the  central 
digestive  chamber.  The  walls  of  such  a  sponge 
are  composed  of  the  sponge-flesh,  formerly  called 
sarco.de,  together  with  the  skeleton  secreted  by 
certain  cells  of  the  latter.  The  flesh  consists  of 
three  chiefly  cellular  layers,  ectoderm,  mesoderm 
and  endoderm.  The  ectoderm  is  the  sponge- 
skin  and,  in  the  form  of  a  layer  of  flat  cells, 
covers  the  whole  exterior  and  lines  certain 
spaces  or  chambers  which  are  formed  in  many 
sponges  by  a  process  of  enfolding.  The  en¬ 
doderm  lines  all  of  the  truly  internal  chambers 
and  passages,  and  consists  partly  of  flattened 
digestive  cells  which  line  the  central  cavity  and 
parts  of  the  radial  canals,  and  partly  of  cells 
which  bear  each  a  flagellum  with  a  collar  sur¬ 
rounding  its  base  on  their  free  ends,  and  which 
are  confined  to  the  ciliated  chambers.  These  lat¬ 
ter  collared  and  flagellated  cells  are  very  char¬ 
acteristic  of  sponges  and  are  found  elsewhere 
only  among  the  Protozoa.  Between  these  limit¬ 
ing  layers  the  mesoderm  makes  up  the  great 
bulk  of  the  sponge-body  and  consists  of  a 
variety  of  different  kinds  of  cells,  of  which 
the  most  important  are  the  reproductive,  from 
which  the  eggs  and  spermatozoa  are  produced  ; 
and  the  skeletogenous,  which  secrete  the  ele¬ 
ments  of  the  skeleton. 

The  great  majority  of  sponges  are  originally 
of  much  the  form  just  described,  which  may 
be  considered  as  exemplifying  the  sponge  in¬ 
dividual  ;  but  as  they  grow  they  bud  and  branch 
in  a  very  plant-like  manner,  forming  many  new 
oscula  and  many  new  partial  individuals  which 
often  reunite  and  enclose  cavities  lined  with 
ectoderm.  In  this  manner  colonies  of  large  size 
and  most  varied  forms  are  built  up,  and,  simple 
as  the  fundamental  sponge  plan  is,  there  are 
few  animals  which  present  more  complex  struc¬ 
tures  and  whose  morphology  has  been  so  late 
in  being  correctly  explained.  The  skeletons  of 
sponges  may  be  calcareous  or  silicious  or  horny, 
or  the  latter  may  be  combined  with  either  of  the 
others.  The  first  two  may  exist  in  the  form 
of  separate  spicules,  presenting  the  most  varied 
shapes  characterizing  the  different  genera  and 
species,  or  built  up  into  a  more  or  less  continu¬ 
ous  frame- work.  Horny  or  sponging  skeletons 
consist  of  fibres,  almost  always  interlacing, 
branching  and  uniting  in  a  most  complete  and 
complex  manner,  and  sometimes  strengthened 
by  included  silicious  of  calcareous  spicules  or 
granules. 

Sponges  reproduce  asexually  by  a  mode  of 
budding  and  growth  similar  to  that  just  de¬ 
scribed  or,  as  especially  exemplified  in  the  fresh- 
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water  sponges,  by  the  formation  of  gemmules 
which  are  complexly  formed  buds  protected  by 
a  spicule-sheath  and  capable  of  developing  into 
a  complete  sponge  colony.  They  also  reproduce 
sexually  by  the  union  of  ovum  and  sperma¬ 
tozoon  which  develops  into  a  free-swimming 
ciliated  larva  (planula),  serving  not  only  to 
reproduce  the  species  but  through  its  activity  to 
distribute  these  fixed  and  stationary  animals. 
Except  a  few  small  fresh-water  species  all  of 
the  sponges  are  marine,  and  occupy  all  seas  from 
the  shores  to  great  depths.  It  is  in  tropical  and 
subtropical  regions,  however,  that  they  are  es¬ 
pecially  prominent.  Remains  of  fossil  sponges 
in  great  number  and  variety,  some  of  them  rep¬ 
resenting  extinct  types,  occur  in  all  geological 
formations  from  the  Cambrian  upward. 

The  phylum  Porifera  has  been  classified  as 
follows : 

Class  I.  Calcarea,  including  sponges  with 
calcareous  spicules,  such  as  the  little  Grantia 
ciliata,  so  common  on  the  New  England  coast. 

Class  II.  Hexactinellida,  including  sponges 
with  silicious  usually  six-rayed  spicules,  such  as 
glass  sponges  and  the  beautiful  Venus’  flower- 
basket  .  ( Eupleciello )  of  the  Japanese  and 
Philippine  seas. 

Class  III.  Desmospongice ,  including  all 
other  sponges  with  homy  or  silicious  skeletons, 
and  divided  into  the  following  three  grades : 
(1)  Tetraxonida,  with  tetraxial  silicious 
spicules ;  (2)  Monaxonida,  with  uniaxial  spic¬ 
ules,  including  the  fresh-water  sponges.  (3) 
Keratosa ,  with  a  skeleton  of  spongin  fibres,  in¬ 
cluding  all  of  the  commercial  and  related 
sponges. 

The  sponges  of  commerce  come  from  the 
eastern  Mediterranean  Sea,  the  West  Indies, 
and  the  coasts  of  Florida  and  Central  America. 
In  the  Grecian  Archipelago,  Crete,  Cyprus,  on 
the  coasts  of  Asia  Minor,  Syria,  .Barbary  and 
the  Bahama  Islands,  sponge  fisheries  constitute 
a  very  important  industry.  The  finest  sponges 
are  obtained  in  Turkish  waters.  The  fishing 
season  commences  in  May  and  closes  in  Sep¬ 
tember  or  October.  Diving  is  practised  and  is 
carried  on  in  a  rude,  primitive  manner.  The 
diver,  who  has  no  dress,  seizes  hold  of  a  large 
stone,  to  which  a  line  is  attached,  and  sinks  by 
means  of  it  to  a  depth  varying  from  30  to  180 
feet.  Keeping  hold  of  the  rope,  he  tears  the 
sponges  off  the  rocks  within  his  reach  and 
places  them  in  a  net;  when  he  has  secured  a 
netful  he  signals  by  means  of  the  rope  to  be 
drawn  up. 

Modern  diving  dresses  have  been  introduced 
successfully  in  some  places.  The  West  Indian 
trade  is  annually  increasing  and  the  fishing  in¬ 
dustry  gives  employment  to  500  boats  and  over 
2,000  persons.  The  Bahamas  and  the  coast  of 
Florida  are  the  best  fishing  grounds.  . 

Florida  is  the  only  State  in  the  Union  which 
has  a  sponge-fishery,  and  there  it  is  confined 
to  the  southwestern  part  of  the  coast,  along  the 
reefs  and  to  the  extensive  rocky  shoals  that 
lie  between  Saint  Mark’s  and  Anclote  Keys. 
The  former  is  known  as  the  Key  ground,  with 
its  centre  at  Key  West,  the  latter  as  the  bay 
ground  with  its  centre  at  Tampa  Bay. 

Nearly  all  of  the  sponges  used  in  the  United 
States  were  brought .  from  the  Mediterranean 
till  1852,  when  attention  was  called  to  the  im¬ 
mense  numbers  that  were  growing  in  Florida 
waters.  As  soon  as  it  was  found  that  the  qual¬ 


ity  of  these  compared  favorably  with  those  of 
Europe  the  merchants  and  fitters-out  of  vessels 
of  Key  West  engaged  very  actively  in  the  busi¬ 
ness  of  placing  them  on  the  market.  At  first 
the  best  qualities  were  bought  from  the  fisher¬ 
men  at  the  rate  of  10  cents  per  pound.  As 
Mediterranean  sponges  became  scarce  and  costly 
the  Florida  sponges  came  into  more  and  more 
demand  and  their  value  increased  proportion¬ 
ately.  After  about  18  years’  fishing  on  the 
known  ground  the  supply  began  to  fail.  Then, 
in  1870,  a  new  area  of  ground,  larger  than  the 
old  one,  was  discovefed,  and  this  gave  a  new 
impetus  to  the  trade.  In  that  year  Appalachi- 
cola  sent  out  a  small  fleet  of  sponge  vessels 
which  has  since  been  largely  increased  and  the 
industry  has  been  energetically  pursued  with 
good  results. 

The  n^ethods  employed  in  the  fishery  differ 
greatly  from  those  employed  in  the  Mediter¬ 
ranean.  Small  vessels,  carrying  crews  of  from 
5  to  15  men,  are  fitted  out  for  trips  of  from 
four  to  eight  weeks  on  the  sponge  grounds.  The 
crews  are  paired  off  into  small  rowboats,  or 
^dingies,®  to  catch  the  sponges.  One  man  stands 
in  the  stern,  sculling  the  boat,  while  the  other 
kneels  in  the  bottom  amidship,  leaning  over 
the  side  and  scans  the  bottom  of  the  sea  by  the 
aid  of  a  water-glass.  When  a  sponge  is  sighted 
the  boat  is  stopped  and  the  kneeling  man  uses 
a  three-pronged  hook,  attached  to  a  slender  cole 
30  to  50  feet  in  length,  to  secure  it.  Consider¬ 
able  dexterity  is  required  of  both  men.  To 
cure  the  sponges  they  are  first  spread  about  the 
vessel’s  deck  in  their  natural  upright  position, 
so  that  they  will  die,  and  while  decomposing 
allow  the  softened  animal  matter  to  run  off 
freely.  When  they  have  been  several  days  in 
this  position  they  are  taken  to  the  shore  and 
thrown  into  the  water  in  little  pens  called 
<(kraals):>  (corrals)  where  the  remaining  sub¬ 
stance  is  soaked  and  squeezed  out,  after  which 
the  sponges  are  removed  at  intervals  and  beaten 
with  a  stick  to  facilitate  the  process. 

Although  most  actively  prosecuted  during 
the  summer,  sponge  fishing  is  now  followed 
more  or  less  throughout  the  year,  the  vessels 
beginning  their  trips  in  January  and  working 
the  different  beds  successively  from  north 
southward.  The  state  of  the  weather  greatly 
affects  the  result  of  the  fishery.  In  some  years 
it  has  been  a  complete  failure,  while  in  others 
it  has  been  very  profitable,  always  owing  to  the 
weather.  As  the  natural  beds  of  sponges  have 
become  scarcer  prices  have  advanced,  so  that 
even  if  a  vessel  does  not  secure  as  large  a 
quantity  in.  a  given  time  as  formerly  the  finan¬ 
cial  result  is  about  the  same. 

Several  varieties  of  sponges  are  caught  in 
Florida  waters.  There  are  first,  sheep’s  wool, 
which  sell  for  $2  to  $5  a  pound;  second,  yellow 
sponges,  which  sell  for  50  to  60  cents  per 
pound,  and  third,  grass  sponges,  which  are 
coarse  in  texture  and  not  durable,  and  sell  for 
15  to  25  cents  per  pound.  Other  coarse  grades 
are  boat  and  glove  sponges.  When  these  are 
marketed  they  are  trimmed  and  cleaned  of  sand 
and  shells  and  then  pressed  into  small  bales 
of  100  to  120  pounds  each,  in  which  form  they 
go  to  the  wholesale  dealers.  The  yellow  sponge 
especially  is  subjected  to  a  bleaching  process  to 
improve  the  color,  but  the  process  ordinarily 
femployed  greatly  weakens  the  fibre. 

Owing  to  the  rapidly  decreasing  supply  of 
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the  finer  grades  and  the  rising  price  the  prob¬ 
lem  of  propagating  sponges  artificially  has  been 
taken  up  seriously  by  the  United  States  Bureau 
of  Fisheries.  It  has  been  found  that  sponges 
may  be  raised  successfully  both  from  the  egg 
and  from  cuttings,  but,  owing  to  the  much 
shorter  time  required  for  the  latter  to  reach  a 
marketable  size,  the  first  method  has  been 
abandoned.  The  technical  problems  of  sponge 
raising  have  been  largely  solved  and  there  is 
every  promise  that  their  culture  on  a  commer¬ 
cial  scale  can  be  undertaken  in  the  near  future 
and  that  the  depleted  grounds  will  be  restocked. 

The  Florida  sponge  fisheries  employ  about 
2,245  persons,  with  156  vessels  and  other  ap¬ 
paratus  valued  at  $594,598.  The  average  annual 
product  aggregates  418,125  pounds  of  all  kinds 
of  commercial  sponges,  which  sell  for  $567,685. 
To  this  total,  sheep’s-wool  sponges  contribute 
181,311  pounds,  valued  at  $483,263. 
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SPONGE-CUCUMBER.  See  Fibre. 

SPONSORS,  in  the  American  Church, 
those  persons  who  at  the  solemn  administration 
of  baptism  make  profession  of  Christian  faith 
on  behalf  of  the  baptized.  The  sponsors  are  also 
called  godfathers  and  godmothers  of  the  neo¬ 
phyte;  and  as  the  sponsors  are  regarded  as 
having  contracted  a  spiritual  relationship  among 
themselves  and  with  their  godchild,  they  used 
also  to  be  called  godsips  (gossips).  Sponsors 
assist  at  the  baptism  of  adults  as  well  as  of 
infants;  but  in  the  baptism  of  adults  those  to 
be  baptized,  not  the  sponsors,  make  answer  to 
the  questions  put  by  the  minister  of  the  sacra¬ 
ment,  <(Dost  thou  renounce  the  devil  and  all 
his  works,®  etc.  By  a  decree  of  the  Council 
of  Trent  two  sponsors  at  most  are  permitted, 
a  male  and  a  female.  In  the  Anglican  Book 
of  Common  Prayer  it  is  prescribed  that  for 
every  male  child  to  be  baptized  two  godfathers 
and  one  godmother  shall  assist,  and  for  every 
female  child  one  godfather  and  two  god¬ 
mothers;  the  same  rule  applies  in  the  baptism 
of  adults. 

SPONTANEOUS  COMBUSTION.  See 

Combustion,  Spontaneous. 

SPONTANEOUS  GENERATION,  the 

doctrine  that  living  matter  may  originate  spon¬ 
taneously,  that  is,  out  of  non-living  matter. 
The  sudden  appearance  of  living  things  in  dead 


bodies,  as  of  maggots  in  flesh,  and  mold  on 
vegetables,  was  formerly  accounted  for  by  re¬ 
garding  them  as  the  direct  products  of  the 
decay  or  putrefaction  in  which  thev  occurred, 
through  some  unexplained  process.  The  Italian 
experimenter,  Spallanzani  (q.v.),  first  indicated 
the  probability  of  the  source  of  these  growths 
being  living  things  or  their  germs  pre-existing 
in  the  atmoshpere.  He  found  that  when  he 
bound  organic  solutions,  as  beef-broth  or  an 
infusion  or  “tea®  of  hay  in  a  vessel  closed 
against  the  admission  of  air,  no  appearance  of 
living  beings,  or  any  evidence  of  (<gene ration® 
followed;  and  the  same  freedom  continued 
when  the  air  which  entered  vessels  containing 
fermentable  solutions  was  made  to  pass  first 
through  sulphuric  acid,  through  redhot  tubes, 
and  through  cotton-wool.  That  the  air  does 
actually  contain  large  quantities  of  minute 
organic  bodies  was  demonstrated  by  Tyndall  in 
his  efforts  to  obtain  optically  pure  atmosphere, 
and  this  explains  why  preserved  meats  keep 
for  any  number  of  years  if  properly  closed, 
since,  after  their  thorough  cooking,  the  aper¬ 
tures  are  hermetically  sealed  while  steam  is 
still  escaping,  the  entrance  of  atmospheric  air 
with  its  contents  being  thus  prevented.  Lister’s 
antiseptic  treatment  in  surgery  is  based  on  the 
same  hypothesis. 

But  while  spontaneous  generation  is  unten¬ 
able  as  an  explanation  of  phenomena  now  in 
progress,  science  knows  nothing  of  the  original 
development  of  living  things.  Some  scientists 
have  held  that  life  comes  to  the  earth  from 
other  planets  by  light  pressure  moving  excess¬ 
ively  minute  forms.  Others  have  advanced 
the  theory  that  there  is  a  life  element  in  na¬ 
ture  not  appreciable  to  man’s  five  senses,  but 
which  under  right  conditions  brings  vegetable, 
animal  and  human  life  into  matter.  Until  we 
know  what  life  is  no  theory  of  spontaneous 
generation  will  maintain.  Evolution  is  incom¬ 
plete  as  a  scheme  of  the  universe  without  the 
hypothesis  of  spontaneous  origin  of  living 
things  from  inorganic  matter.  Therefore, 
many  regard  life  as  a  problem  to  be  solved 
only  by  occult  means  or  by  the  reincarnated 
man  after  the  death  of  his  physical  body.  This 
is  a  matter  in  which  chemistry  must  be  con¬ 
sulted  as  well  as  biology;  and  the  opinions  of 
thinkers  in  respect  to  it  —  in  general  an  atti¬ 
tude  of  waiting  for  more  light  —  may  be  found 
under  such  heads  as  Animal  ;  Antiseptic  ;  Bac¬ 
teria;  Evolution;  Life;  Protozoa. 

SPONTINI,  spon-te'ne,  Gasparo  (“Luigi 
Pacifico®),  Italian  composer:  b.  Majolatti, 
Italy,  14  Nov.  1774;  d.  there,  24  Nov.  1851.  He 
was  educated  at  the  Conservatorio  della  Pieta 
d’Turchini  at  Naples  and  at  17  produced  his 
first  opera,  ‘’Puntigli  delle  donne,>  which  met 
with  immediate  success.  He  went  to  Paris  in 
1803,  was  appointed  musical  director  to  the 
Empress  Josephine  in  1807,  and  in  1810  became 
director  of  the  Italian  Opera.  In  1820  he  ac¬ 
cepted  the  position  of  court  composer  and  gen¬ 
eral  musical  director  at  the  court  of  Prussia 
and  entered  upon  a  brilliant  career  at  Berlin. 
His  intense  jealousy  of  Weber  aroused  popu¬ 
lar  feeling  against  him  in  the  latter  years  of 
his  sojourn  in  that  city,  and  in  1841  he  was  re¬ 
moved  from  office  though  retaining  both  title 
and  salary.  He  had  been  elected  one  of  the 
five  members  of  the  Academie  des  Beaux  Arts 
at  Paris  in  1839  and  in  1842  he  returned  tp  that 
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city.  His  operas  met  with  continued  and  bril¬ 
liant  success  and  he  is  generally  considered  the 
greatest  composer  in  French  tragic  opera  be¬ 
tween  Gluck  and1  Meyerbeer.  His  operas  in¬ 
clude  (L’eroismo  ridicolo*  (1797)  ;  (La  ves¬ 
tal  (1807);  <Nurmahal>  (1822);  <Alcidor> 
(1825)  ;  (Agnes  von  Hohenstaufen5  (1829),  etc. 

SPOOL,  a  small  cylinder,  usually  of  wood 
and  with  a  hollow  centre,  with  expanding  ends, 
on  which  thread,  cord  or  yarn  is  wound ;  also 
any  small  creel,  reel  or  bobbin  used  for  wind¬ 
ing.  Machines  for  winding  thread  on  spools 
are  termed  spooling  machines  or  spoolers. 

SPOON,  an  implement  consisting  of  a  shal¬ 
low  oval  bowl  with  a  handle,  used  principally 
in  eating  food.  The  primitive  spoon  of  the  Teu¬ 
tonic  nations  was  made  of  wood,  while  in  the 
Mediterranean  countries  shells  appear  to  have 
been  first  applied  in  this  manner.  Examples  of 
early  spoons  of  flint,  ivory,  slate  and  wood  are 
extant  as  well  as  numerous  examples  of  the 
bronze  and  silver  spoons  of  the  Greeks  and 
Romans,  in  which  the  handle  is  usually  a  spike. 
Horn  and  wood,  brass  and  pewter  spoons  were 
made  for  domestic  use  in  the  Middle  Ages. 
The  present  form  of  the  bowl  developed  about 
1750.  See  Silverware. 

SPOONBILL,  a  wading-bird  of  the  fam¬ 
ily  Plataleidce,  closely  related  to  the  ibises,  from 
which  the  group  differs  principally  in  its 
straight  giooved  bill,  which  is  quaintly  flattened 
and  expanded  at  the  end.  The  three  genera, 
Platalea,  Ajaja  and  Platibis,  comprise  about 
eight  species  found  in  all  warm  countries.  The 
only  American  species  is  the  roseate  spoonbill 
( Ajaja  ajaja).  At  present  it  is  found  through¬ 
out  South  America  and  northward  into  the 
South  Atlantic  and  Gulf  States,  but  formerly 
ranged  to  Virginia  and  Illinois.  The  general 
form  is  heron-like  but  stouter ;  the  length  some¬ 
what  less  than  three  feet,  the  wing  expanse 
about  four  and  one-half  feet;  the  color  is  white 
tinted  with  rose,  which  becomes  quite  deep  on 
the  under  parts,  with  rusty  yellow  patches  on 
the  tail  and  sides.  The  head  is  bald  and  varie¬ 
gated  with  black,  green,  yellow  and  orange 
colors ;  the  bill  similarly  colored  with  the  addi¬ 
tion'  of  blue;  the  legs  and  iris  red.  Young 
birds  lack  the  rosy  tints  and  have  the  head 
fully  feathered.  The  three  white,  rough,  ellipti¬ 
cal  eggs,  more  than  two  and  one-half  inches  in 
length,  are  laid  in  April.  The  European  spoon¬ 
bill  ( Platalea  leucorodia)  is  widely  distinguished 
throughout  southern  Eurasia,  but  formerly  bred 
in  England.  Except  that  the  head  is  crested 
and  the  color  chiefly  white  it  closely  resembles 
our  species  in  appearance  and  habits. 

The  name  spoonbill  is  also  given  to  a  duck 
(see  Shoveler),  and  to  a  sandpiper  (q.v.) 

SPOONER,  John  Coit,  American  legisla¬ 
tor:  b.  Lawrenceburg,  Ind.,  6  Jan.  1843;  d.  11 
June  1919.  He  removed  to  Madison,  Wis.,  in 
1859,  was  graduated  from  the  University  of 
Wisconsin  in  1864,  and  then  enlisted  as  a  pri¬ 
vate  in  the  Union  army.  He  was  mustered  out 
of  service  as  brevet-major,  and  in  1870  estab¬ 
lished  himself  in  a  law  practice  in  Hudson. 
Wis.  He  was  elected  to  the  State  legislature 
in  1872,  served  in  the  United  States  Senate  in 
1885-91,  and  again  from  1897-1907,  resigning 
in  March  1907,  and  engaging  in  the  practice 
of  law  at  No.  14  Wall  street.  New  York  City. 


SPORADES,  spor'a-dez,  either  of  two 
groups  of  islands  east  of  Greece,  which  have 
been  known  by  various  names  at  different 
periods.  The  Northern  Sporades  lie  east  of 
the  Gulf  of  Volos,  and  their  modern  names 
of  the  larger  areas  are  (in  the  order  of  size) 
Skopelos,  Skiathos,  Khilodromia,  Pelagomsi 
and  Giuri.  They  have  a  total  area  of  180 
square  miles,  and  about  13,000  inhabitants. 
Every  householder  on  the  islands  is  said  to  own 
a  ship  or  boat.  The  Southern  Sporades  lie 
in  the  Jesaireh-Bahr-i-Sefid  Archipelago,  east 
of  the  Cyclades  and  south  of  Asia  Minor, 
Icasia,  Astrophalia  and  Leros  are  the  largest, 
while  Creti,  Rhodes  and  Patmos  are  the  most 
famed.  The  largest  population  is  in  Icaria 
(8,000)  and  Calymnus  (7,000).  See  Patmos. 

SPOROBOLUS.  See  Grasses  in  the 

United  States. 

SPOROGONY,  a  form  of  reproduction  by 

spores.  See  Sporozoa. 

SPOROPHYTE,  Evolution  of.  Some 

botanists  are  still  disputing  in  regard  to  those 
earliest  stages  in  the  evolution  of  the 
sporophyte  which  are  found  in  the  algae  and 
fungi;  but  there  is  complete  agreement  that  in 
all  plants  from  the  liverworts  and  mosses  to 
the  sunflowers  and  orchids  the  sporophyte  be¬ 
gins  with  the  fertilized  egg.  (See  Alternation 
of  Generations).  Leaving  out  the  algae  and 
fungi  and  beginning  with  the  liverworts,  the 
evolution  of  the  sporophyte  can  be  traced  with 
more  or  less  certainty.  Before  considering  the 
details  of  development,  it  may  be  said  that,  in 
such  early  stages  of  evolution  as  are  seen  in 
the  liverwort  and  mosses,  the  sporophyte  has  no 
leaves  or  roots  and  is  dependent  upon  the 
gametophyte  throughout  its  lifetime.  In  the 
ferns  and  their  allies,  the  sporophyte  is  de¬ 
pendent  upon  the  gametophyte  during  its  early 
embryology,  but  soon  develops  leaves  and  roots 
and  becomes  completely  independent  of  the 
gametophyte,  which  then  dies  and  disappears. 
In  the  seed  plants,  the  gametophyte  is  the 
parasitic  generation  and  contributes  very  little 
to  the  sporophyte.  except  during  the  first  few 
divisions  of  the  fertilized  egg.  Several  of  the 
most  fundamental  features  in  the  evolution  of 
the  sporophyte  are  seen  in  the  liverworts.  In 
Riccia,  one  of  the  lower  liverworts,  the 
sporophyte  is  a  small,  globular  body  about 
one-six;teenth  of  an  inch  in  diameter,  and  con¬ 
sists  of  a  central  mass  of  spores  surrounded  by 
a  single  layer  of  cells  (Fig.  1.  A).  The  signifi¬ 
cant  fact  is  that  the  entire  product  of  the 
fertilized  egg,  except  a  single,  protective  outer 
layer  of  cells,  produces  spores.  Theoretically,, 
the  earliest  sporophyte  should  be  one,  all  of 
whose  cells  produce  spores.  In  Riccia.  a  single 
outer  layer  of  cells  has  been  diverted  from  the 
spore  producing  function,  to  serve  as  a  pro¬ 
tective  layer.  Botanists  speak  of  this  diversion 
as  the  <(sterilization  of  sporogenous  tissue.® 
The  evolution  of  the  sporophyte  is  marked  by 
more  and  more  sterilization  of  sporogenous 
tissue,  so  that  less  and  less  of  the  product  of 
the  fertilized  egg  is  devoted  to  the  production 
of  spores.  In  some  liverworts,  all  the  spores 
are  derived  from  one-half  of  the  fertilized  egg, 
all  the  cells  derived  from  the  other  half  being 
diverted  to  a  vegetative  function.  This  is 
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shown,  diagrammatically,  in  Fig.  1,  B,  where  j 
indicates  the  spore  tissue  and  v  the  diverted, 
or  vegetative  tissue.  In  most  liverworts,  even 
less  of  the  product  of  the  fertilized  egg 
develops  into  spores,  not  only  one-half,  but  a 
large  part  of  the  other  half  being  diverted  to  a 
vegetative  function.  This  diverted  portion 
forms  a  <(foot):)  which  acts  as  an  absorbing 
organ,  and  a  stalk,  which  becomes  much 
elongated  and  places  the  spores  in  a  more 
favorable  position  for  dispersal  when  they  are 
shed  (Fig.  1,  C-f,  foot;  s,  stalk;  sp,  spore 
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tissue).  In  many  forms,  even  in  the  spore 
region,  some  of  the  cells  become  diverted  to  a 
nutritive  function  or  aid  in  the  dispersal  of 
spores.  In  Anthoceros,  a  much  studied  liver¬ 
wort,  there  is  a  still  further  sterilization  of 
sporogenous  tissue,  a  central  column  being  di¬ 
verted  to  vegetative  purposes,  so  that  the  spore 
tissue  forms  only  a  thimble-shaped  mass,  the 
lower  part  of  which  is  shown,  in  longitudinal 
section,  in  Fig.  I,  D.  In  this  case,  the  youngest 
spore  tissue  is  at  the  bottom  and  the  mature 
spores  higher  up,  a  continuous  growth  in  the 
lower  portion  resulting  in  somewhat  prolonged 
period  of  spore  production.  In  the  mosses, 
there  is  still  further  sterilization,  so  that  a 
comparatively  small  portion  of  the  sporophyte 
produces  spores.  In  all  these  sporophytes, 
there  is  more  or  less  green  tissue,  so  that 
there  is  some  advance  toward  independence; 
but  there  are  no  leaves  and  the  sporophyte  lives 
and  dies  with  its  foot  attached  to  the  gameto- 
phyte.  The  simplest  form  among  the  ferns  and 
fern  allies  has  a  root,  stem  and  leaf,  and  so  is 
independent.  There  is  no  form  intermediate  be¬ 
tween  a  sporophyte  without  a  leaf  and  a 
sporophyte  with  a  fairly  well  developed  leaf. 
Consequently,  the  origin  of  the  leaf  is  still  a 
problem.  In  the  ferns,  the  spore  tissue  is  not 
only  -greatly  restricted,  appearing  only  as  the 
<( fruit  dots®  on  the  underside  of  the  leaf,  but 
it  often  appears  late  in  the  life  history  of  the 
plant.  In  the  flowering  plants,  there  _  is  still 
less  spore  tissue  and  it  may  appear  still  later 
in  the  development  of  the  plant.  In  some  of 
the  cycads,  the  plant  may  reach  an  age  of 
25  years,  or  even  more,  before  any  spore 
tissue  is  produced.  There  is  such  a  tre¬ 
mendous  difference  between  a  flowering 
plant  and  the  small,  simple  sporophyte  of 
Riccia,  that  it  hardly  seems  possible  that  the 
large,  complex  form  could  represent  a  final 
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stage  in  an  evolution  resulting  from  a  pro¬ 
gressive  sterilization  of  sporogenous  tissue. 
However,  this  is  the  most  generally  accepted 
theory  of  the  evolution  of  the  sporophyte.  Con¬ 
sult  Bower,  F.  O.,  (The  Origin  of  a  Land 
Flora) ;  Campbell,  D.  H.,  ^Mosses  and  FernsB 
Charles  J.  Chamberlain, 
University  of  Chicago. 

SPOROZOA,  a  group  of  protozoa,  ranked 
as  a  class  or  more  recently  as  a  phylum,  which 
is  composed  exclusively  of  parasitic  species. 
They  are  characterized  by  complete  absence  of 
structures  common  in  free-living  protozoa,  viz. 
(1)  locomotor  processes,  pseudopodia,  flagella 
and  cilia,  (2)  openings  for  taking  in  solid  food 
or  ejecting  waste,  so  that  nutrition  is  purely 
osmotic,  and  (3)  contractile  vacuoles.  The 
life  cycle  always  includes  a  period  in  which  a 
large  number  of  spores  is  produced,  and  usually 
two  such  periods  alternate;  in  one  spores  are 
produced  asexually  by  schizogony  and  in  the 
other  by  a  so-called  sexual  process  (sporogony). 
These  two  occur  in  different  organs  if  not  in 
different  hosts  so  that  alternation  of  genera¬ 
tions  is  regularly  associated  with  alternation 
of  hosts.  The  development  is  often  extraor¬ 
dinarily  complex  and  no  decision  as  to  position 
or  relationships  can  be  reached  until  the  life 
history  is  worked  out.  As  this  has  been  done 
in  but  few  cases  the  classification  and  descrip¬ 
tion  of  the  group  is  subject  to  constant  and 
marked  changes.  The  sexual  phase  which  may 
involve  isogametes  or  heterogametes  is  re¬ 
garded  as  more  significant  than  the  asexual  in 
deciding  relationships. 

The  class  Sporozoa,  as  originally  conceived 
by  Leuckart  (1879),  embraced  not  only  the 
Gregarinida,  Coccidioidea,  and  Hsemosporidia 
which  later  Schaudinn  grouped  together  as 
Telosporidia,  i.e.,  those  forms  producing  spores 
at  the  close  of  a  stage  in  the  life  cycle;  but 
also  the  Neosporidia  which  produce  spores  con¬ 
tinuously.  The  latter  which  have  amoeboid 
spores  and  one  or  more  polar  capsules,  are  now 
grouped  in  a  separate  class,  the  Cnidosporidia, 
by  many.  They  include  the  orders  Myxospori- 
dia,  Microsporidia,  Actinomyxidia,  Sarcospori- 
dia  and  Haplosporidia. 

The  Gregarinida  are  chiefly  arthropod 
parasites.  They  begin  the  asexual  stage  as 
intracellular  parasites  in  the  intestinal  wall 
and  desert  the  cells  to  become  adult  in  the  in¬ 
testine  of  the  host.  They  are  elongate  and  the 
cell  is  often  divided  into  two  regions  by  a  cross 
partition.  The  gametes  are  similar  or  dis¬ 
similar. 

The  Coccidioidea  parasitize  epithelial  cells  of 
vertebrates  particularly  in  the  alimentary  canal 
and  its  glands.  In  form  they  are  spherical  or 
nearly  so  and  without  differentiated  ecto-  and 
endoplasm.  The  host  cell  shrinks  as  the  para¬ 
site  grows  until  it  is  reduced  to  an  empty  cyst 
membrane  within  which  the  parasite  breaks  up 
into  a  number  of  crescentic  spores  surrounding 
a  central  residual  mass.  By  rupture  of  the 
membrane  these  merozoites  are  scattered  to 
infect  new  cells.  At  times  some  stimulus,  per¬ 
haps  excessive  infection,  leads  to  the  produc¬ 
tion  of  micro-  and  macrogametes  which  fuse  in 
pairs  to  form  sporoblasts  and  these  encysting 
became  sporocysts  in  which  are  produced  sporo¬ 
zoites.  The  latter  are  the  agents  by  which 
new  hosts  are  infected  and  their  production 


434  SPORRAN  — SPORTS:  THEIR  DEVELOPMENT,  SPEEDS  AND  RECORDS 


takes  place  usually  outside  the  host.  .  The  Coc- 
cidioidea  cause  serious  epidemics  in  >  rabbits, 
hares  and  other  animals;  they  occur  in  many 
hosts,  even  including  man. 

The  Haemosporidia  are  clearly  coccidia 
which  have  been  adapted  for  life  in  the  blood. 
The  asexual  stage  is  amoeboid  in  the  red  blood 
corpuscles  where  merozoites  are  produced  that 
infect  other  corpuscles,  repeating  the  process 
until  gametes  are  formed  that  await  a  change 
of  host  to  find  opportunity  for  further  develop¬ 
ment.  This'  is  given  by  withdrawal  of  the 
blood  into  the  stomach  of  some  biting  insect 
where  the  gametes  complete  their  development 
and  fuse.  The  sporoblasts  and  in  them  the 
sporozoites  are  formed  in  the  wall  of  the  in¬ 
sect’s  stomach  and  when  the  sporozoites  are 
set  free  they  penetrate  the  salivary  gland  and 
proboscis  by  which  in  the  act  of  biting  they 
are  introduced  into  a  new  host.  (For  further 
details  and  illustration  see  article  Plasmodium). 
The  most  famous  members  of  this  group  are 
the  organisms  producing  malarial  fevers  in 
man  of  which  there  are  at  least  three  distinct 
types.  Other  species  occur  in  birds  and  re¬ 
lated  genera  in  Amphibia,  fishes  and  reptiles. 
The  mosquito  (q.v.)  is  the  inoculating  agent 
for  malarial  fevers,  and  since  it  shelters  the 
sexual  generation  must  be  considered  the 
primary  host  whereas  man  is  the  secondary. 
A  leech  is  believed  to  play  a  similar  role  for 
certain  species  parasitic  in  fish.  Probably  the 
most  widely  known  disease  among  domestic 
animals  which  is  caused  by  a  member  of  this 
group  is  Texas  fever  in  cattle,  transmitted  by 
the  cattle  ticks.  See  Rinderpest. 

The  Myxosporidia  are  practically  exclusively 
fish  parasites.  Certain  forms  are  common  in 
the  gills,  others  in  the  skin,  where  they  form 
conspicuous  masses.  Less  well-known  forms 
inhabit  the  gall  bladder  or  form  ulcers  in  the 
muscles  and  are  the  cause  of  serious  diseases. 
The  Myxosporidia  possess  polar  capsules  which 
resemble  much  the  nettling  cells  of  Coelenterata. 

The  Microsporidia  are  not  well  known 
despite  the  fact  that  they  are  of  conspicuous 
economic  importance  since  one  species  is  the 
cause  of  Nosema,  a  serious  disease  of  the 
honey  bee  and  another  produces  pebrine  of  the 
silkworm;  the  latter  was  the  subject  of  early 
important  studies  by  Louis  Pasteur. 

The  Sarcosporidia  are  found  parasitic  in 
the  muscle  cells  of  vertebrates  and  are  suf¬ 
ficiently  large  to  be  conspicuous  to  the  naked 
eye.  They  were  originally  designated  Miescher’s 
or  Rainey’s  corpuscles  and  occur  occasionally 
in  man.  A  serious  Australian  disease  of  sheep 
known  as  ^scrapie®  is  caused  by  one  of  these 
forms;  it  is  also  found  in  North  America.  By 
dissecting  Sarcosporidia  out  of  host  tissue  and 
subjecting  them  to  chemical  study  a  protozoan 
toxin  named  Sarcosporidin  has  been  isolated; 
this  is  the  first  discovered  in  this  group. 

Bibliography. —  Calkins,  G.  N.,  (The  Pro- 
tozoa)  (New  York  1901)  ;  <Protozoology) 
(New  York  1909)  ;  Doflein,  F.,  (Lehrbuch  der 
Protozoenkunde)  (Jena  1916)  ;  Labbe,  A., 
(Sporozoa)  (Berlin  1899,  purely  systematic)  ; 
Minchin,  E.  A.,  ( An  Introduction  to  the  Study 
of  Protozoa)  (London  1912)  ;  Prowazek,  S. 
von,  (Handbuch  der  pathogenen  Protozoen> 
(Leipzig  1912). 
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SPORRAN,  a  pouch  or  large  purse  worn  by 
the  Highlanders  of  Scotland  in  full  dress,  and 
by  men  of  the  kilted  regiments.  It  is  usually 
made  of  the  skin  of  some  animal,  with  the 
fur  turned  out,  and  often  ornamented  with 
silver  and  stones.  It  is  worn  in  front  of  the 
kilt.  The  name  is  the  Gaelic  for  purse. 

SPORTING  RECORDS.  See  Sports. 

SPORTS,  The  Book  of,  a  popular  name 
for  the  proclamation  issued  in  1618  by  James 

I,  and  ordered  to  be  read  in  all  churches, 
wherein  it  was  declared  that  dancing,  archery, 
May-games,  morrice-dances,  leaping,  vaulting 
and  other  such  games  were  lawful  on  Sunday 
after  divine  service,  but  prohibiting  bear-bait¬ 
ing,  bull-baiting,  bowling  and  interludes.  The 
order  to  read  this  declaration  was  largely  dis¬ 
regarded,  but  in  the  reign  of  Charles  I  it  was 
republished  (1633)  and  enforced  with  severity. 
This  created  great  outcry  and  opposition  and 
in  1644  the  Long  Parliament  ordered  all  copies 
of  it  to  be  collected  and  publicly  burned. 

SPORTS:  THEIR  DEVELOPMENT, 
SPEEDS  AND  RECORDS.  In  the  state  of 
savagery  man’s  life  depended  on  his  agility  in 
running,  jumping,  climbing  and  throwing  of 
projectiles.  In  the  high  condition  of  civil¬ 
ization  of  ancient  Greece  the  natives  considered 
prowess  in  the  arts  of  speed  and  endurance  as 
evidence  of  superiority  in  manhood  and  they 
held  their  athletic  sports  in  reverence  as  well 
as  with  enthusiasm.  In  their  Olympic  or  Pan- 
Athenaic  Games  the  entire  populace  partook. 
A  proof  of  all-round  manly  vigor  was  given 
in  their  pentathlon,  which  consisted  of  a  series 
of  five  games  contested  by  the  same  rivals  — 
running,  jumping,  wrestling,  disc-throwing  and 
javelin  throwing.  In  recent  years  we  have 
established  a  renewal  of  these  ancient  sports 
as  well  as  that  of  the  Marathon  races.  The 
latter  covers  a  distance  of  26  miles,  385  yards, 
and  some  of  the  records  are  as  follows : 
Olympic  Marathon,  held  at  London  in  1908, 
was  won  by  the  American  John  Hayes  in 
2 :56 :02  2-5 ;  in  the  same  year  at  Madison 
Square  Garden,  run  by  the  Italian  Dorando 
against  Hayes,  the  former  won  in  2:44:20  2-5. 

J.  T.  Crowley  of  the  Irish-American  A.  C., 
won  the  race  at  Yonkers,  same  year,  in  2:49: 
16  2^5.  In  the  amateur  race  from  Rye  to  Co¬ 
lumbus  Circle,  New  York,  Matthew  Maloney  of 
the  Trinity  A.  C.  won  in  2:36:26  1-5.  Of 
marvelous  interest  would  be  a  comparison  of 
the  speeds  and  records  achieved  in  sports 
by  the  ancient  Greeks  and  Romans  with  those 
of  our  day.  Only  a  few  records  of  classic  day 
sports  have  come  down  to  us,  however,  and 
these  pseudo-records  can  only  amuse  and  sur¬ 
prise  us.  In  leaping  or  long  jump  (termed 
halma )  the  ancients  used  weights  (called  hal- 
teres )  like  our  dumbbells  to  increase  their  ca¬ 
pacities,  and  we  have  the  record  attributed  to 
a  certain  athlete  named  Phayllus  of  Kroton 
of  55  feet.  This  looks  like  the  measure  of 
our  hop,  skip  and  jump.  And  we  are  never 
likely  to  achieve  what  these  sporting  reporters 
recorded  with  their  elasticity  of  statement. 
Our  records  are  scientifically  measured  and 
corroborated  by  expert  unbiased  judges  or  are 
ignored  as  ^unofficial? 

The  outcome  of  the  supreme  efforts  of  man 

in  recent  days  in  running,  walking  and  some 
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other  contests  will  be  found  in  the  last  sec¬ 
tion  of  this  article  under  the  head  ((Wo,rld’s 
Sports  Records.®  These  tables  afford  a  record 
of  the  advance  man  has  made  in  speed  by 
science  and  physical  development.  The  fol¬ 
lowing  statistics  give  the  various  records  to 
date. 

Trotting  Horses. 


Trotting. —  The  (( foundation®  horses  or 
first  sires  of  the  American  trotting  track  were 
the  imported  stallions  Messenger  and  Justin 
Morgan  (former  died  1808;  latter  1821). 
Hambletonian,  a  descendant  of  Messenger, 
headed  a  great  family  of  thoroughbreds,  and  the 
Justin  Morgan  breed  includes  many  noted  trot¬ 
ters  of  this  day.  Of  old  records  that  can  be 
relied  on  we  have :  Three  miles  under  saddle, 
Screwdriver,  1828,  8:02;  three  miles  in  harness, 
Topgallant,  1829,  8:11;  1834,  Edwin  Forrest, 
one  mile  under  saddle  in  2:31  *4;  same  year 
Sally  Miller,  one  mile  in  harness  in  2 :37 ;  1845, 
Lady  Suffolk,  one  mile  in  harness  in  2 \29l/2 ; 
1849,  Pelham,  one  mile  in  2:28.  Noted  one 
mile  high  wheel  records  are:  Maud  S.,  1885, 
2:0 834;  Sunol,  1891,  2:08*/4  (kite  track);  Palo 
Alto,  1891,  2:0824  (kite  track);  Jay-eye-see, 
1884,  2:10.  In- 1892  the  bicycle  sulky  arrived. 

Records  under  saddle  are:  One  mile,  Great 
Eastern,  1877,  2:15;  two  miles,  George  M.  Pat- 
chen,  1863,  4:56;  three  miles,  Dutchman,  1839, 
7:32y2;  four  miles,  Dutchman,  1836,  10:51. 

Noted  one  mile  trotting  records  with  running 
mate  are:  Ayres  P.  (against  time),  1893, 
2:03^4;  Frank  (in  a  race),  1883,  2:08^4.  One 
mile  team  records  are :  Monk  and  Equity,  1903, 
2:08;  Leaf  and  Sally  Simmons  (in  a  race), 
1894,  2:15^4;  Uhlan  and  Lewis  Forrest,  1912, 
2:03^4.  For  world’s  records  see  last  section  of 
article. 

Harness  speed  (one  mile)  :  Boston  Blue, 
1818,  3:00;  Bull  Calf,  1830,  2:4724;  Edwin  For¬ 
rest,  1838,  2 :36*4  ;  Dutchman,  1839,  2 :32 ;  Lady 
Suffolk,  1845,  2:29 *4;  Pelham,  1849,  2:28; 
Highland  Maid,  1853,  2:27;  Flora  Temple,  1859, 
2:1924;  Goldsmith  Maid,  1871,  2:17;  Rarus, 
1878,  2:13*4;  Maud  S.,  1880,  2:1024;  Jay-eye- 
see,  1884,  2:10;  Maud  S.,  1885,  2:08J4;  Nancy 
Hanks,  1892,  2:04;  The  Abbott,  1900,  2:03^4; 
Cresceus,  1901,  2 :02J4 ;  Lou  Dillon,  1903,  1 :58}4 
(with  shield)  ;  Uhlan  (with  running  mate), 
1913,  1 :54 *4.  In  1892  the  bicycle  sulky  brought 
the  record  down  quickly  and  in  1903  we  meet 
the  supposed  impossible  two-minute  horse,  Lou 
Dillon.  For  world’s  records  see  last  section  of 
article.  _ 

Pacing  Horses. 


These  were  brought  into  popularity  when  the 
country  was  young  and  roads  bad ;  the  saddle- 
horse  of  easy  gait  was  then  of  great  use.  The 
Rhode  Island  pacers,  called  Narragansetts,  are 
claimed  to  be  from  Spanish  (Andalusian) 
stock.  The  Kentucky  and  Tennessee  pacing 
horses  are  said  to  have  come  from  Canada, 
and  they  were  never  trained  to  harness  till 
recent  dates.  Records  to  1902  are:  Star 
Pointer,  1 :59 54 ;  Dan  Patch,  1 :59y ;  Prince 
Alert,  2 :00,  etc.  The  dirt  shield  aided  Dan 
Patch  to  attain  1 :56^4  in  1903.  For  fastest 
speeds  see  table  of  ^World’s  Records®  in  last 
section  of  article. 


Yachting  Records. 

Our  earliest  yachting  records  take  us  back 
to  1801  when  Capt,  George  Crowninshield  of 


Salem,  Mass.,  got  Christopher  Turner  of  that 
town  to  build  him  The  Jefferson,  a  22-ton  sloop 
yacht.  This  craft  in  1812  became  a  privateer, 
then  for  many  years  a  fisherman.  George’s 
brother,  Benjamin,  then  Secretary  of  the  Navy, 
under  President  Madison,  had  the  Cleopatra's 
Barge ,  with  a  93-foot  waterline,  of  nearly  192 
tons,  11  feet  5  inches  depth  of  hold,  built  at  a 
cost  of  $50,000.  In  this  pleasure  craft  Captain 
Crowninshield  made,  in  1817,  a  cruise  to  Euro¬ 
pean  waters,  returning  same  year.  Between 
1830  and  1840  we  find  numerous  pleasure  craft 
in  New  York  and  Boston,  with  John  C.  Stevens 
(owner  of  Hoboken  Island  on  the  Hudson), 
George  Crowninshield  and  R.  B.  Forbes  leaders 
in  the  sport ;  but  it  was  chiefly  with  ship¬ 
owning  families.  George  Steers,  son  of  an 
English  shipwright,  modeled  the  schooner  yacht 
La  Coquilla,  44  feet  in  length,  and  (in  1847) 
modeled  and  built  the  schooner  Cornelia  (74 
feet).  Then  were  constructed  by  him  the 
schooner  Signet  (53  feet,  2  inches)  and  the 
sloop  Una  (64  feet).  This  was  probably  the 
commencement  of  designing  boats  on  special 
lines  as  pleasure  craft.  This  (<boom®  in  yacht¬ 
building  started  the  New  York  Yacht  Club  in 
1844,  and  Stevens  and  Steers  are  considered 
the  fathers  of  American  yachting.  In  1849 
Steers  modeled  the  Mary  Taylor  as  a  pilot- 
boat  on  radically  novel  lines  so  successfully 
that  others  followed  on  his  new  plans.  On  17 
July  1845,  two  days  after  the  New  York  Yacht 
Club  built  its  (wooden)  clubhouse  at  Castle 
Point,  Hoboken,  the  first  regatta  was  sailed 
(Robbins-Reef  to  a  Bay  Ridge  mark,  past  a 
Stapleton  mark,  around  Southwest  Spit  buoy 
and  return)  with  eight  entries  and  Cygnet  win¬ 
ning  in  5:23:15.  Regattas  continued  annually. 
The  Southern  Yacht  Club  of  New  Orleans  was 
organized  in  1849;  North  Carolina  Yacht  Club 
in  1854;  Brooklyn  Yacht  Club  in  1857,  and 
Jersey  City  Yacht  Club  the  following  year. 
Between  1866  and  1872  yachting  had  become  so 
popular  that  general  clubs  were  formed  all 
along  the  Atlantic  Coast.  In  1851  George 
Steers  designed  and  a  “syndicate®  had  built  an 
ocean-going  $30,000  yacht  in  pilot-boat  style, 
101  feet  long  over  all,  drawing  11  feet,  to  enter 
a  yacht  race  around  the  Isle  of  Wight,  England, 
following  an  invitation  from  the  British.  The 
yacht  was  christened  America,  and  sailed  to 
Havre  in  21  days.  The  story  of  America's  vic¬ 
tories  belongs  elsewhere,  but  Commodore  Ste¬ 
vens  and  associates  brought  the  Royal  Yacht 
Squadron’s  Cup  to  New  York,  where  it  has 
resided  ever  since.  The  America's  model  and 
sails  established  a  new  departure,  followed  by 
British  as  well  as  American  yachts,  and  the 
old  blunt  noses  gave  way  to  keen  prows  (John 
Scott  Russell,  British  designer,  had  first  advo¬ 
cated  these  revolutionary  changes  before  the 
America's  construction,  and  Steers  had  studied 
the  suggestions).  But  centre-boards  prevailed 
over  keel  boats  for  these  shallow  waters.  The 
cat-boat  was  a  favorite  small  craft  in  the  50’s 
of  last  century,  and  Capt,  Bob  Fish  designed 
many  for  Europe  (where  they  were  called 
C(Una®  boats)'  besides  large  yachts  later  (Ger¬ 
trude,  Undine,  etc.).  In  the  60’s  John  B. 
Herreshoff  and  family  made  Bristol,  R.  I.,  noted 
with  his  small  and  larger  yachts,  then  launches 
and  steamers.  And  James  G.  Bennett  with  his 
Rebecca  (sloop)  racing  the  Julia  (recently 
named  Nirvana ),  the  centre-board  sloop,  Bos- 
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ton  also  became  a  favorite  yachting  centre.  The 
great  schooner  yachts  came  into  vogue  after  the 
Civil  War  ( Fleetwood ,  Phantom,  Palmer, 
Josephine,  Idler,  etc.).  And  in  1866  Pierre 
Lorillard  had  his  201 -ton  Vesta  built.  Then 
came  the  ocean  race  (winter  of  1866)  from 
Sandy  Hook  to  Isle  of  Wight,  Henrietta  (of 
J.  G.  Bennett),  Fleetwing  and  Vesta  contesting 
(times,  respectively,  13d.  21h.  55m.;  14d.  6h. 
10m.;  and  14d.  6h.  15m.)  over  the  3,000  and 
odd  miles  course.  The  274-ton  Sappho  (keel 
schooner),  built  by  Poillon  Brothers  and 
launched  in  1867,  was  a  failure  at  Cowes  races 
till  W.  P.  Douglas  had  her  altered  and  made 
the  run  to  Queenstown  in  12d.  9h.,  a  record, 
and  beat  Ashbury’s  Cambria.  By  1870  schooner 
racing  was  the  vogue  but  the  ((skimming  dish® 
type  was  coming  into  its  own,  with  its  light 
draught.  The  Mohawk  disaster  (costing  the 
lives  of  owner  and  family)  hurt  the  large 
schooner  type.  The  <( America  Cup®  races  fol¬ 
lowing  do  not  belong  here.  In  1871  the  Sea- 
wanhaka  Yacht  Club  was  organized  and  yacht 
owners  began  to  take  a  pride  in  knowing  the 
technique  of  the  craft,  not  leaving,  as  before, 
everything  to  the  professional  designer.  Then 
the  English  <(cutter®  type  was  started  in  the 
Vindex  (1871),  and  other  seaworthy  yachts  fol¬ 
lowed,  with  Petrel  (1876),  Volante  (lead  keel), 
etc.,  proved  successes ;  and  <(Corinthian®  prin¬ 
ciples  ruled.  The  lead  keel  brought  in  the 
narrow  type  such  as  Muriel  (1878).  Mischief 
(((compromise  sloop®)  of  1892  was  cutter  type 
with  centre-board.  Next  came  racing  by  classes 
(all  entered  one  race),  and  schooner  and  sloop 
entered  separate  classes.  The  latter,  in  the  late 
70’s  divided  into  70  footers  and  50  footers. 
Hulls  of  metal  started  with  Mischief.  In  1881 
came  Valkyr,  wider  and  with  less  draught,  lead 
keel,  centre-board,  cutter  rigged.  Madge  (10 
toner,  lead  keel)  came  from  Glasgow  (1879) 
as  victor  in  England  and  Scotland,  and,  with 
her  great  club-topsail,  took  on  a  speed  that  won 
all  New  York  Harbor  events,  only  to  be  beaten 
by  Shadow  (Herreshoff)  at  Newport.  But  six 
victories  in  seven  races  hurt  the  reputation  of 
centre-board  sloops  and  cutter  type  looked  up. 
Will  Fife,  Jr.’s,  62-foot  Clara,  narrow  cutter, 
came  from  Scotland  in  1885  and  (under  Capt. 
John  Burr)  defeated  everything  competing. 
Burgess  was  the  popular  designer  now  ( Amer¬ 
ica  Cup  defenders  1885,  1886,  1887),  and 
yachting  was  the  most  popular  sport,  the  races 
being  prolific  in  classes :  90  feet,  70  feet,  53  feet. 
Forty-foot  waterline  boats  became  the  rage 
( Baboon ,  Nymph,  etc.),  and  the  40- foot 
Minerva  came  over  from  Scotland  (1888),  beat¬ 
ing  Liris.  Burgess  produced  Gossoon  (keel) 
and  they  tied  in  10  races.  After  1890  the 
90-foot  class  was  superseded  by  the  46-foot 
waterline  craft.  Herreshoff’s  Gloriana  now  be¬ 
came  the  furor  with  its  abnormal  projection  of 
shallow  bow,  the  <(forefoot®  cut  away;  then  he 
produced  the  <(fin®  keel  (1892).  Space  does  not 
permit  discussion  of  the  <(small  yachting®  types 
(mosquito) ,  half -raters,  ((knockabouts,®  etc. 

On  account  of  the  World  War  yacht-racing 
had  to  fall  into  disuse  after  the  Shamrock  IV, 
contestants,  Vanitie  and  Resolute  had  made 
trial  speeds  in  1915,  but  Sir  Thomas  Lipton 
renewed  his  challenge  in  1919  and  the  races 
took  place  off  Sandy  Hook  in  July  1920,  the 
Resolute  winning  three  of  the  five  starts. 


Motor  Boat  Racing. 

Competition  has  been  keen  in  this  most 
modern  of  aquatic  races,  and  the  development 
in  speed  is  phenomenal.  The  popular  National 
Power  Boat  Association  championship  Gold 
Cup  races  (30  miles)  show  the  following 
winners : 

Average 


Date  Winner  Owner  speed 

1912  P.  D.  Q.  II .  A.  G.  Miles .  36.8 

1913  Ankle  Deep .  Count  Mankowski. ...  44.5 

1914  Baby  Speed  Demon  II. .  P.  Blackton .  50.49 

1915  Miss  Detroit .  D.  P.  B.  A .  48.49 

1916  Miss  Minneapolis .  M.  P.  B.  A .  49.27 

1917  Miss  Detroit  II .  D.  P.  B.  A .  54.36 

1918  Miss  Detroit  III .  Detroit  Y.  C .  34.10 


For  other  records  see  World’s  Records  sec¬ 
tion  at  end  of  article. 

Steamship  Speeds. 

Transatlantic  Records. —  In  the  days  of 
the  fast-sailing  packet  ships  the  old  Yorkshire 
crossed  from  Liverpool  to  New  York  in  21 
days,  and  Ashburton  made  the  passage  in  24 
days.  With  our  modern  ((greyhounds®  of  the 
ocean  the  following  records  show  the  ever- 
increasing  speed  of  the  liners  between  New 
York  and  Queenstown:  1856,  Persia ,  9d.  lh. 
45m.;  1856,  Scotia,  8d.  2h.  48m.;  City  of  Brus¬ 
sels,  7 d.  22h.  3m. ;  1873,  Baltic,  7 d.  20h.  9m. ; 
1876,  Germanic,  7d.  1  lh.  37m.;  1880,  Arizona 
7 d.  7h.  23m.;  1882,  Alaska,  6d.  18h.  37m.;  1884, 
Oregon,  6d.  llh.  9m.;  1887,  Umbria,  6d.  4h. 
42m. ;  1888,  Etruria,  6d.  lh.  55m. ;  1891,  Majes¬ 
tic ,  5d.  18h.  8m.;  1891,  Teutonic,  5d.  16h.  31m.; 
1893,  Campania,  5d.  12h.  7m. ;  1894,  Lucania, 
5d.  7h.  23m.;  1909,  Mauretania,  4d.  13h.  41m. 
In  1910  Mauretania  made  the  trip  from  Queens¬ 
town  to  New  York  in  4d.  lOh.  41m.  France 
made  the  passage  from  New  York  to  Havre, 
1912,  in  5d.  17h. ;  Kaiser  Wilhelm  der  Grosse 
crossed  from  New  York  to  Cherbourg,  1900, 
in  5d.  16h.,  and  from  New  York  to  South¬ 
ampton,  1897,  in  5d.  17h.  8m.  The  voyage  from 
New  York  to  Plymouth  was  made,  1909,  by 
Kronprinzessin  Cecilie  in  5d.  7h.  25m.  Passage 
from  New  York  to  Naples  was  made,  1904,  in 
7d.  16h.  44m.  by  Deutschland.  The  Allen  Line 
Virginian  (turbine),  1905,  crossed  from  Mo- 
ville  and  passed  Cape  Race  in  less  than  four 
days. 

Of  recent  years  the  aim  of  the  great  trans¬ 
atlantic  steamship  lines  to  reduce  passage  time 
and  make  new  records  has  died  out  under  com¬ 
pelling  circumstances.  The  advance  in  speed 
is  gained,  of  course,  by  the  increase  of  fuel 
consumption,  but  that  increase  is  based  on  a 
progressive  ratio  of  augumented  consump¬ 
tion,  and  the  cost  of  fuel  together  with 
loss  of  freight  space  in  carrying  such  enor¬ 
mous  quantities  brought  the  competitors  face 
to  face  with  an  actual  loss,  even  at  the  ad¬ 
vanced  passenger  rates  on  such  <(express® 
steamers.  The  designers  of  late  have  ex¬ 
pended  their  energies  in  increasing  the  size  and 
carrying  capacities  of  the  leviathans  and  im¬ 
proving  the  life  attractions  on  board.  And  the 
clipping  of  hours  from  passage  time  must  be 
reckoned  as  an  activity  passed  into  desuetude. 

Aviation  Records. 

The  permanent  success  of  the  Wright 
brothers’  invention  was  proven  in  1905  by  long 
distance  flights  in  England,  France  and  Ger- 
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many,  and  the  armies  ol  these  powers  grasped 
the  merits  of  the  revolutionary  discovery  of 
flight  in  heavier-than-air  machines  for  war 
purposes.  The  governments  aided  advance¬ 
ment  in  the  new  art  so  that  air  squadrons  soon 
entered  the  conflict  when  the  World  War 
reached  its  fiercest  stage.  But  the  war  para¬ 
lyzed  competition  in  popular  races  and  records 
have  not  been  accepted  by  the  International 
Aviation  Association  since  1914.  The  enor¬ 
mous  impulse  in  advancing  the  science  of  avi¬ 
ation  caused  by  the  use  of  the  machines  by 
the  belligerent  governments  becomes  clear  to 
us  when  we  read  the  few  wonderful  feats  per¬ 
formed  by  the  improved  types  of  flying  struc¬ 
tures.  Some  former  prominent  events  were : 
The  Paris-to-Madrid  race  won  by  Vedrine  in 
37h.  26m.  12s.  in  1911.  In  1910  Grahame-White 
had  covered  100  kilometers  (62  miles)  at 
Belmont  Park  in  60m.  47j^s.  or  61.3  miles 
per  hour.  The  United  States  army  in  1911 
had  her  first  intercity  race,  from  New  York 
to  Philadelphia  (about  83  miles)  which  was 
won  by  L.  Beachy  in  two  hours  (net  time 
lh.  50m.),  and  G.  Fourny  accomplished  in  that 
year  447.3  miles  at  Buc,  France  (without 
stops)  in  1  lh.  29s.  Against  these  records 
we  have  in  1918  (when  the  United  States 
army  inaugurated  first  airplane  mail  serv¬ 
ice)  the  New  York  to  Washington  route  per¬ 
formed  in  3h.  30m.  Mail  aviators  flew  last  year 
(with  mail)  from  Paris  to  London  and  return 
in  3h.  10m.  In  a  long  series  of  runs  between 
New  York  and  Washington  in  1919  the  mail 
planes  have  averaged  a  speed  of  70.80  miles  per 
hour.  In  the  revived  English  aerial  Derby, 
which  was  interrupted  by  the  war,  the  course 
of  which  is  around  the  suburbs  of  London, 
Captain  Gathergood,  in  1919,  won,  averaging  a 
speed  of  140  milps  an  hour.  T.  Sopworth  won 
that  of  1912  (in  a  Bleriot)  at  an  average  speed 
of  59  miles  an  hour.  In  1913  Gustav  Hand 
won  it  (in  a  Morane)  at  an  average  speed  of  76 
miles  an  hour,  and  an  American,  W.  L.  Brock, 
won  the  1914  contest  at  a  speed  of  72  miles  the 
hour.  For  altitude  flights  January,  1919,  Cap¬ 
tain  Lang,  British  army,  held  the  record  with 
a  height  of  30,500  feet.  On  28  May  this  year 
Adjutant  Casale  ascended  31,000  feet  and  on 
8  June  beat  his  own  record  with  a  flight  of 
31,168  feet.  This  record  was  bettered  on  18 
September  by  Roland  Rohlfs,  whose  altimeter 
registered  34,610  feet.  Lieut-Col.  Leonhard  H. 
Drennan,  of  the  Air  Service,  flew  from  Boston, 
Mass.,  to  Hazelhurst  Field,  Long  Island,  in  83 
minutes,  a  distance  of  175  miles,  in  a  DeHavi- 
land  four  machine.  Col.  Davenport  Johnson 
and  Lieut.  H.  S.  Ormsbee  (pilot)  of  the  Air 


Service  flew  from  Chicago  to  Selfridge  Field, 
Mich.,  a  distance  of  250  miles  in  140  minutes, 
in  a  DeHaviland  four.  And  in  this  same  year 
(1919)  is  realized  the  ultimate  dream  of  the 
aviator,  flight  across  the  Atlantic  Ocean.  Under 
the  supervision  of  the  United  States  navy  the 
naval  seaplane  NC-4  (piloted  by  Lieutenant 
Read)  made  a  flight  from  Rockaway  to  Ply¬ 
mouth,  England,  a  distance  of  3,926  nautical 
miles,  in  55h.  33m.  actual  flying  time,  averaging 
70.80  miles  an  hour  while  in  flight.  The  entire 
course  and  dates  are  as  follows :  Rockaway- 
Chatham  (forced  to  land)  8  May;  Chatham- 
Halifax,  14  May;  Halifax-Trepassey,  15  May; 
Trepassey-Horta  (Azores),  1,200  nautical 
miles,  16—17  May;  Horta-Ponta  Delgada,  20 
May;  Ponta  Delgada-Lisbon,  27  May;  Lisbpn- 
Mondego  River,  30  May;  Mondego  River-Fer- 
rol,  30  May;  Ferrol-Plymouth,  31  May.  Still 
more  remarkable  was  the  non-stop  flight  across 
the  Atlantic  Ocean,  from  Saint  Johns,  New¬ 
foundland,  to  Clifden,  Ireland,  .made  by  Capt. 
John  Alcock  and  Lieut.  Arthur  W.  Brown,  14- 
15  June,  in  an  English  Vickers-Vimy  bomber 
biplane.  They  made  the  distance,  14—15  June, 
1,980  miles,  in  16  hours  12  minutes,  at  120  miles 
per  hour. 

Railroad  Speeds. 

As  railroading  is  not  a  sport,  judges  have 
not  verified  the  records  we  have  of  the  fastest 
attainments  of  locomotives  and  trains.  The 
following  are  generally  accepted  as  the  highest 
speeds  on  rails: 

Egg  Harbor  to  Brigantine  Junction  (Phila¬ 
delphia  and  Reading),  4.8  miles,  in  2m.  30s., 
averaging  115.20  miles  per  hour  (1904).  Crit¬ 
tenden  run  of  <(Empire  State  Express®  (1893) 
of  New  York  Central  and  Hudson  River,  one 
mile  in  32s.,  averaging  112.5  miles  per  hour. 
The  Plant  system  is  said  to  have  run,  in  1901, 
a  train  from  Fleming  to  Jacksonville,  a  distance 
of  five  miles,  in  2m.  30s.,  an  average  of  120 
miles  per  hour.  A  trial  test  of  steam  vs.  elec¬ 
tric  locomotives  was  made,  in  1907,  by  the 
Pennsylvania  Railroad  at  Clayton,  N.  J. ;  the 
track  was  seven-mile  curve  specially  con¬ 
structed,  and  speeds  were:  steam,  93.6  miles 
per  hour  against  90  miles  electric.  Records  in 
long  distances  are:  Eckley  to  Wray  on  Bur¬ 
lington  Route,  in  1902,  covering  14.8  miles  in 
9m.,  an  average  of  98.7  miles  per  hour.  Pad¬ 
dington  to  Bristol,  England,  118.5  miles  in 
lh.  24m.,  or  average  84.6  miles  per  hour  on  the 
Great  Western  Line  in  1904.  In  1897  the 
((Black  Diamond  Express®  (Lehigh  Valley 
Railroad)  ran  from  Alpine,  N.  Y.,  to  Geneva 
Junction,  N.  Y.,  43.96  miles,  in  33  minutes,  an 
average  of  80  miles  per  hour. 


Automobile  Races. 

Vanderbilt  Cup. 

Date  Car  Driver  Place 

1912 .  Mercedes .  De  Palma .  Milwaukee... 

1914  .  Mercedes .  De  Palma .  Santa  Monica. 

1915  .  Peugeot .  Resta .  San  Francisco. 

1916  .  Peugeot  Special .  Resta .  Santa  Monica. 

Grand  Prize. 

19i2 .  Fiat .  Bragg .  Milwaukee... 

1914  .  Mercedes . .  Pullen .  Santa  Monica. 

1915  .  Peugeot .  Resta .  San  Francisco. 

1916  .  Peugeot  Special . Wilcox  and  Aitken .  Santa  Monica. 


Miles 

299.54 

294.035 

300.78 

294.035 


409.9 
403.24 
402 . 75 
403.238 


Average 

68.97 
75.60 
66.29 
In  3h.  22m.  48s. 


68.4 
77.22 
56.78 
In  4h.  42m.  47s. 


1912. 

1913. 

1914. 

1915. 


Elgin  National. 

Mercedes .  De  Palma .  Chicago .  302.5 

Stutz .  Anderson .  Chicago .  301-16 

Mercedes .  De  Palma .  Chicago .  401 .18 

Stutz .  Anderson .  Chicago .  301.44 


68.9 

71.05 

73.05 

77.256 
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In  1918  a  number  of  races  showed  the  fol¬ 
lowing  records:  Brooklyn,  N.  Y.,  100  miles, 
in  50m.  21s.  by  De  Palma  in  a-  Packard. 
Chicago,  100  miles,  in  55m.  25s.  by  Chevrolet  in 
a  Frontenac. 

In  1919  Ralph  de  Palma,  at  Sheepshead  Bay 
in  a  Packard,  made  50  miles  in  26m.  23  l-5s. 
For  other  records  see  World’s  Records  tables 
at  end  of  this  article. 

Bicycling  Records. 

Owing  to  the  European  War  no  world 
championships  have  been  competed  for  since 
1913.  Speed  records  are: 

Professional  Motor-Paced  in  Competition. — 
One  mile  by  McLean  in  1.09  1-5,  1903;  two 
miles  in  2.19  by  McLean,  1903;  26  miles  in 
29.22  3-5  by  Walthour,  1904  ;  30  miles  in  33.52 

3- 5,  by  Walthour,  1904. 

Motor-Paced  Against  Time. —  One  mile  in 
1.04  1-5  by  M.  Bedell,  1917 ;  two  miles  in  2.09 

4- 5  by  Duer,  1909;  five  miles  in  5.18  2-5  by 
M.  Bedell,  1917;  10  miles  in  10.59  3-5  by  M. 
Bedell,  1917. 

Unpaced  Against  Time. —  One  mile  in  1.51 
by  Goullet,  1912;  two  miles  in  4.01  3-5  by  Pye, 
1910;  five  miles  in  10.38  by  Williams,  1909; 
10  miles  in  23.09  2-5  by  Hamilton,  1898. 

Amateur  Unpaced  Against  Time. —  One  mile 
in  1.55  by  Giles,  1908;  two  miles  in  4.09  by 
Giles,  1908;  five  miles  in  11.00  by  Giles,  1908. 

Six-Day  Race  Winners. —  1913,  Goullet  and 
Fogler,  2,751  miles;  1914,  Goullet  and  Grenda, 
2,758.1  miles;  1915,  Grenda  and  Hill,  2,770.8; 
1917,  Goullet  and  Magin,  2.473.4;  1918,  Madden 
and  Corry,  1,303.4;  1919,  Goullet  and  Magin, 
2,510. 

Road  Records. —  American  Amateur  with 
Competition. —  One  mile  in  2.02  by  Surman, 
1908;  two  miles  in  4.56  1-5  by  J.  Steinert,  1911 ; 
five  miles  in  12.28  2-5  by  J.  B.  Hawkins,  1908; 
10  miles  in  23.08  by  Thomas  Bello,  1915;  25 
miles  in  1.03.07  by  Thomas  Bello,  1915;  50 
miles  in  2.14.00  4-5  by  Edwin  Jensen,  1915; 
100  miles  in  5.06.12  by  T.  La  Rossa,  1911;  150 
miles  in  8.26.27  by  J.  G.  Kopsky,  1912. 

Motorcycle  Races. 

Records  will  be  found  in  World’s  Records 
section  end  of  article. 

Athletic  Sports. 

The  maintaining  and  enforcing  of  clear-cut 
amateur  conditions  surrounding  the  entries  and 
contests  of  the  various  athletic  clubs,  and  the 
elimination  of  professionals  surreptitiously  get¬ 
ting  into  the  ranks,  necessitated  a  unification  of 
clubs  and  setting  up  of  jurisdiction  centred  in 
some  body.  In  England  the  Amateur  Athletic 
Association  (A.  A.  A.)  was  founded  in  1880 
at  Oxford,  confederating  the  legitimate  clubs. 
After  the  New  York  Athletic  Club  for  three 
years  had  managed  the  amateur  championship 
meeting  they  had  established  and  successfully 
carried  on,  the  New  York  Athletic  Club  de¬ 
termined  in  1879  to  give  up  this  management. 
The  club  had  found  the  games  profitable  but 
the  calls  for  the  officers’  time  was  too  great  in 
appeals  as  to  decisions  on  athletic  law,  informa¬ 
tion.  as  to  the  dates  of  the  games,  programs, 
entries,  etc.  So  the  New  York  Athletic  Club 
decided  to  hand  over  the  conduct  of  the  cham¬ 
pionship  games  to  a  regularly  organized  asso¬ 


ciation  of  athletic  clubs.  Such  an  association 
was  formed  under  the  title  “National  Associa¬ 
tion  of  Amateur  Athletes  of  America.®  But 
abuses  crept  in  and  the  good  name  of 
the  amateur  sports  was  endangered.  This 
led  to  the  determination  to  form  a  national 
amateur  union  of  clubs  under  the  title 
<(Amateur  Athletic  Union  of  the  United 
States,®  which  was  organized  in  1888.  Relia¬ 
bility  of  the  records  is  the  outcome.  As 
George  P.  Meade  well  expresses  present  condi¬ 
tions  :  The  rules  of  the  records  are  “timed  by 
at  least  three  skilled  timers,  distances  are 
accurately  surveyed  and  are  remeasured  in 
case  a  claim  for  a  record  is  to  be  made;  strict 
rules  are  observed  to  prevent  mistake  or  fraud 
at  the  start  and  finish,  and  unusual  circum¬ 
stances,  such  as  favoring  winds,  are  noted  by 
judges  and  referee.  Finally  the  performance 
is  investigated  by  a  committee  of  the  national 
athletic  board  of  the  country  in  which  the  race 
was  run,  and  every  circumstance .  that  might 
affect  the  validity  of  the  record  is  discussed 
before  the  record  is  sanctioned.  (These  pre¬ 
cautions  apply  only  to  amateur  athletics).® 

Boxing  Records. 

Professional  Champions.  Heavyweights 
(over  158  lbs.):  John  L.  Sullivan,  1890-92; 
James  J.  Corbett,  1892-97 ;  Robert  Fitzsimmons, 
1897-99;  James  J.  Jeffries,  1899-1910;  Jack 
Johnson,  1910-15;  Jess  Willard,  1915-19;  Jack 
Dempsey,  1919-  Middleweights  (158  lbs.)  : 
Robert  Fitzsimmons,  1890-97 ;  Tommy  Ryan, 
1897-1907;  Stanley  Ketchel,  1907-08;  Billy 
Papke  and  Stanley  Ketchel,  1908;  Stanley 
Ketchel,  1908-10;  Frank  Klaus,  Mike  Gibbons, 
Ed.  McGoorty  and  George  Chip  all  claim  cham¬ 
pionship  from  1911-13;  A1  McCoy,  1914-17; 
Mike  O’Dowd,  1917-18.  Welterweights  (145 
lbs.)  :  Tommy  Ryan,  1894-96;  Kid  McCoy, 
1896-97;  Billy  Smith,  1898-1900;  Rube  Ferns, 
1900;  Matty  Matthews  and  Rube  Ferns,  1901: 
Joe  Walcott,  1901-04;  Dixie  Kid,  1904-08;  Kid 
Graves,  1914—16 ;  Jack  Britton,  1916;  Ted  (Kid) 
Lewis,  1917-18.  Lightweights  (133  lbs.)  :  Jack 
McAuliffe,  1890-93;  Kid  Lavigne,  1893-99; 
Frank  Erne,  1899-1902;  Joe  Gans,  1902-08; 
Battling  Nelson,  1908-10;  Ad  Wolgast,  1910-12; 
Willie  Ritchie,  1912-14;  Freddy  Welsh,  1914— 
17;  Benny  Leonard,  1917-18.  Featherweights 
(122  lbs.):  George  Dixon,  1892-97;  Solly 
Smith,  1897 ;  Solly  Smith  and  Dave  Sulli¬ 
van,  1898;  George  Dixon,  1898-1900;  Terry 
McGovern,  1900-01;  Young  Corbett,  1901— 
04;  Tommy  Sullivan,  1904-08;  Abe  Attell, 
1908-11;  Johnny  Kilbane,  1911-18.  Bantam¬ 
weights  (116  lbs.)  :  George  Dixon,  1890^ 
92;  none  recognized  from  1892-94;  Jimmy 
Barry,  1894-98;  none  recognized  from  1898- 
1901;  Harry  Forbes,  1901-03;  Frankie  Neil, 
1903^)5;  none  recognized  from  1905—07 ;  Johnny 
Coulon,  1907-13;  Kid  Williams,  1914—15 ;  Pete 
Herman,  1916—18.  For  earlier  champions  see 
under,  title  .Prize-Fighting. 

Prize-Fighting.  Amateur  Champions  in 
1918,  A.  A.  U.  National:  108-pound  class,  Joe 
Wiles,  Boston;  145-pound  class,  James  Sulli¬ 
van,  New  York;  158-pound  class,  Martin  Burke, 
New  Orleans;  115-pound  class,  James  To- 
masulo,  New  York;  175-pound  class,  John  Mc- 
Minimen,  Camp  Devens;  125-pound  class,  James 
Fruzetti,  Brockton;  135-pound  class,  Thomas 
O’Malley,  Philadelphia;  heavyweight  class, 
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Martin  Burke,  New  Orleans.  Metropolitan 
Association  A.  A.  U. :  108-pound  class,  D. 
Kamins,  Clark  House  A.  A.;  115-pound  class, 
James  Tomasulo,  Eliza'beth  Y.  M.  C.  A.;  125- 
pound  class,  A.  Schick,  unattached;  135-pound 
class,  S.  Mosberg,  unattached;  145-pound  class, 
J.  Sullivan,  Union  Settlement;  158-pound  class, 
S.  Lagonia,  Bronx  Athletic  Club;  175-pound 
class,  G.  Schalk,  unattached ;  heavy-weight 
class,  G.  Schalk,  unattached.  New  England 
A.  A.  U.:  115-pound  class,  Bob  Josephs,  Bos¬ 
ton;  158-pound  class,  Billy  Rush,  Boston  Navy 
Yard;  108-pound  class,  Joe  Willis,  Chelsea; 
125-pound  class,  Charles  Parker,  Boston;  135- 
pound  class,  Joe  Melanson,  Boston;  145-pound 
class,  Al.  Lacy,  Chelsea;  175-pound  class,  Billy 
Rush,  Boston  Navy  Yard. 

Baseball  Records. 

This  most  popular  of  American  games  suf¬ 
fered  with  the  rest  through  the  World  War. 
And  the  <(Work  or  Fight®  regulations  placed 
the  professional  league  members,  in  1918,  among 
the  <(non-essential®  classes  of  workers.  The 
National,  American  and  International  leagues 
closed  2  Sepit.  1918,  the  pennant  winning  clubs 
continuing  the  world  series  only.  Boston  won, 
defeating  Chicago  four  games  to  one. 

PREVIOUS  WORLD  B.A 


National  Amateur  Championships:  Joseph 
Mayer,  Philadelphia,  1913 ;  Edward  W.  Gardner, 
Montclair,  N.  J.,  1914;  Joseph  Mayor,  Phila¬ 
delphia,  1915;  E.  W.  Gardner,  1916;  Nathan 
Hall,  Boston,  1917 ;  Corwin  Huston,  Detroit, 
1918. 

Trap  Shooting  Records. 

Recent  winners  of  the  Grand  American 
Tournament  are:  W.  E.  Phillips,  1912;  M.  S. 
Hootman,  Dayton,  1913;  W.  Henderson,  Day- 
ton,  1914;  L.  B.  Clark,  Chicago,  1915;  J.  F. 
Wolf,  Saint  Louis,  1916;  C.  H.  Larson,  Chicago, 
1917 ;  F.  S.  Tomlin,  Chicago,  1918. 

Chess  Records. 

This  game  is  very  ancient  and  ascribed  to 
India,  China,  Persia  and  even  Egypt.  There 
was  a  chess  club  at  Slaughter’s  coffee  house, 
London,  in  1747,  and  M.  F.  A.  Danikin  (<(Phili- 
dor®),  who  died  1795,  played  three  matches 
blindfolded  at  the  Salopian.  The  London 
Chess  Club  was  founded  in  1807.  Herr  Paul¬ 
sen  (1861)  played  10  games  at  once,  winning 
five,  three  being  drawn  and  one  not  played 
out.  International  Chess  Congresses  were 
started  in  1851.  Noted  players  of  the  19th 
century  were  Howard  Staunton,  J.  J.  Lowen- 

BALL  CHAMPIONSHIPS. 


Event  Winners 

1913  .  Philadelphia  (A.  L.) . 

1914  .  Boston  (N.  L.) . 

1915  .  Boston  (A.  L.) . 

1916  .  Boston  (A.  L.) . 

1917  .  Cnicago  (A.  L.) . 

1918  .  Boston  (A.  L.) . 

1919  .  Cincinnati  (N.  L.) . 


Games 

won  Losers 

4  New  York  (N.  L.) . 

4  Philadelphia  (A.  L.) . 

4  Philadelphia  (N.  L.) . 

4  Brooklyn  (N.  L.) . 

4  New  York  (N.  L.) . 

4  Chicago  (N.  L.) . 

5  Chicago  (A.  L.) . 


Games 

won 

1 

0 

1 

1 

2 

2 

3 


Billiards  and  Pool. 

These  are  probably  the  most  internationally 
popular  indoor  games.  Already  mentioned  in 
the  16th  century  billiards  has  retained  its  hold 
among  most  civilized  nations. 

Best  Billiard  Record  Runs.  Professional: 
312  at  18.2,  Calvin  Demarest,  Chicago,  1910; 
155  at  18.1,  Willie  Hoppe,  Philadelphia,  1910; 
246  at  18.2,  Maurice  Vignaux,  Chicago, 
1883;  303  at  14.1,  Willie  Hoppe,  New  York, 
1914;  85  at  straight  cushion-caroms,  F.  C.  Ives, 
Boston,  1906  ;  398,  champion’s  game,  Paris, 
1882  ;  2,196  at  English  billiards,  George  Gray 
(Australian),  at  London,  1911.  Amateur:  175 
at  18.2,  L.  Lerolle,  Paris,  1908;  202  at  14.2, 
Calvin  Demarest,  Chicago,  1908. 

Best  Record  Averages.  Professional:  135J4 
at  18.2,  Willie  Hoppe,  Chicago,  1914;  40  at  18.1, 
Jacob  Schaefer,  Chicago,  1898;  10  at  straight 
cushion-caroms,  J.  Schaefer,  New  York,  1883; 
37.97  at  champion’s  game,  G.  F.  Slosson,  Paris, 
1882  ;  52  at  14.1,  George  Sutton,  Baltimore,  1914. 
Amateur:  57.14  at  14.2,  Calvin  Demarest, 
Chicago,  1908  ;  33.33  at  18.2,  Lucien  Lerolle, 
Paris,  1903. 

Pool:  under  new  rule,  best  run  —  74,  Mor¬ 
ton  Phillips,  Chicago,  1913 ;  in  amateur  city 
championship  —  59,  Alfredo  de  Oro,  New  York, 
1913  (professional). 


thal,  J.  H.  Zukertort,  etc.  The  World  War 
greatly  restricted  activity  in  the  game,  Europe 
being  entirely  out  of  the  game.  J.  R.  Capa- 
blanca,  of  Havana,  in  1918  showed  his  marvel¬ 
ous  powers  in  38  games  played  at  the  Manhat¬ 
tan  Chess  Club,  winning  33,  with  5  draws. 
The  Manhattan  Chess  Club  championship  of 
1918  was  won  by  Oscar  Chajes,  6-1,  who  also 
won  at  the  Winter  Meet  of  the  New  York 
State  Association.  In  the  International  Tour¬ 
nament  of  1918  Capablanca  was  the  winner. 

Football  Records. 

This  is  probably  the  second  most  popular 
sport  in  both  the  United  States  and  England. 
Chester,  England,  had  had  a  great  annual  foot¬ 
ball  game  up  to  the  16th  century,  when  the 
match  was  discarded  in  favor  of  foot-races 
patronized  by  the  city  authorities.  Eton, 
Rugby  and  Soccer  rules  have  their  advocates, 
but  the  latter  style  of  play  seems  to  be  favored 
at  present.  In  1916  an  all-American  team  of 
the  United  States  Football  Association  went 
to  Scandinavia  where  they  won  three  games 
out  of  six,  lost  one  and  two  were  drawn.  In 
1917  the  National  Challenge  Cup  was  won  by 
the  Fall  River  Rovers.  Previous  winners  of 
this  and  other  games  were : 


NATIONAL  CHALLENGE  CUP. 

1913  True  Blues,  Paterson 

1914  Bethlehem  F.  C.,  Bethlehem 

1915  Scottish- Americans  of  Newark 

1916  Bethlehem  F.  C. 

1917  Fall  River  Rovers 

1918  No  games 


INTERCOLLEGIATE  LEAGUE . 

1913  Harvard 

1914  Pennsylvania 

1915  Haverford 

1916  Pennsylvania 

1917  Pennsylvania 

1918  Games  canceled 


YALE-HARVARD  FOOTBALL 

1913  Harvard 

1914  Harvard 

1915  Harvard 

1916  Yale 

1917  No  games 

1918  No  games 
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Basketball  Records. 

Intercollegiate  League  Winners :  1912,  Co¬ 
lumbia;  1913,  Cornell;  1914,  Cornell;  1915, 
Yale;  1916,  Pennsylvania;  1917,  Utah;  1918, 
Pennsylvania. 

Lawn  Tennis  Records. 

National  Championship :  1913,  M.  E.  Mc- 

Loughlin;  1914,  R.  Norris  Williams;  1915, 
Wm.  M.  Johnston;  1916,  R.  Norris  Williams; 

1917,  no  contest;  1918,  Robert  Lindley  Murray. 
Davis  Cup  Contests:  1913,  U.  S.  A;  1914, 
Australasia ;  1915,  no  contests  during  World 
War. 

Wrestling  Records. 

Intercollegiate  Championships  (by  points)  : 

1912,  Cornell ;  1913,  Cornell ;  1914,  Cornell ; 
1915,  Cornell;  1916,  Cornell;  1917,  Cornell; 

1918,  Penn  State. 

Professional  International  T  ournament: 
1915,  Zbyszko  won  final  bout  at  New  York 
City. 

Fencing  Records. 

National  Championship  Amateur  Fencing 
League  of  America  (foil)  :  1912,  S.  Hall;  1913, 
A.  V.  Z.  Post;  1914,  Dr.  S.  D.  Breckinridge; 
1915,  Lieut,  Oliver  A.  Dickinson;  1916,  A.  E. 
Sauer;  1917,  Sherman  Hall;  1918,  no  contest. 

Intercollegiate  Champions:  1916,  L.  Mou- 
quin;  1917,  Jeter  (Navy);  1918,  Javier  Hor- 
casitan  (Mexican). 

LIockey  Records. 

Amateur  Hockey  League  Championships: 

1913,  New  York;  1914,  Saint  Nicholas;  1915, 
Saint  Nicholas;  1916,  Saint  Nicholas;  1917, 
Boston;  1918,  New  York. 

Worlds  Professional  Hockey  Champion¬ 
ship  (Stanley  Cup):  1912,  Quebec;  1913,  Que¬ 
bec;  1914,  Toronto;  1915,  Vancouver;  1916, 
Les  Canadiens;  1917,  Metropolitans  (Seattle); 
1918,  Toronto. 

Skating  Records. 

International  Outdoor  Championship:  Late 
records  are :  1914,  Three-quarters  mile,  R.  G. 
McLean  in  2  minutes,  14  4-5  seconds;  220 
yards,  R.  G.  McLean  in  23  4-5  seconds; 
Half-mile,  R.  G.  McLean  in  1  minute,  42  1-5 
seconds ;  One  mile,  R.  G.  McLean  in  4  minutes, 
3  seconds ;  Two  miles,  R  G.  McLean  in  9  min¬ 
utes,  2  seconds ;  Three  miles,  H.  Cody  in  12 
minutes,  42  seconds.  1915,  220  yards,  Edmund 
Horton  in  20  3-5  seconds;  Half-mile,  Russell 
Wheeler  in  1  minute,  25  seconds ;  One  mile, 
H.  Cody  in  2  minutes,  58  1-5  seconds ;  Two 
miles,  Russell  Wheeler  in  6  minutes,  10  sec¬ 
onds;  Three  miles,  Anton  O’Sicky  in  9  min¬ 
utes,  42  seconds.  1916,  220  yards,  Lot  Roe  in 
21  2-5  seconds;  Half-mile,  Ray  McWhirter  in 
1  minute,  28  3-5  seconds ;  One  mile,  Harry 
Cody  in  3  minutes,  15  2-5  seconds;  Two  miles, 
Arthur  Staff  in  6  minutes,  24  4-5  second ; 
Three  miles,  Carl  Fisher  in  9  minutes,  42  4-5 
seconds.  1917,  220  yards,  E.  Horton  in  20  1-5 
seconds ;  Half-mile,  Arthur  Staff  in  1  minute, 
24  2-5  seconds ;  One  mile,  S.  Larsen  in  2 
minutes,  52  seconds ;  Two  miles,  Arthur  Staff 
in  5  minutes,  57  3-5  seconds ;  Three  miles, 
Arthur  Staff  in  9  minutes,  35  1-5  seconds. 
Other  skating  records  are  in  World’s  Records 
section. 


Bowling  Records. 

American  Bowling  Congress:  1916,  In¬ 
dividual,  Frank  Shaw,  Chicago,  685;  two-man 
event,  Thoma  and  Marino,  Chicago,  1,279;  five- 
man  event,  Commodore  Barry’s,  Chicago,  2,905. 
1917,  Individual,  Otto  Kallusch,  Rochester,  698; 
two-man  event,  Satorius-Holzschuh,  Peoria, 
1,346;  five-man  event,  Birk  Brothers,  Windy 
City  League,  3,061.  1918,  Individual,  C.  Styles, 

Detroit,  702 ;  two-man  event,  H.  Steers  and 
Fred  Thoma,  1,335;  five-man  event,  Aquilas 
Cigars,  Saint  Paul,  3,022. 

College  Athletics. 

Intercollegiate  Amateur  Athletic  Associa¬ 
tion  Championship  Winners:  1912,  Pennsyl¬ 
vania;  1913,  Pennsylvania;  1914,  Cornell;  1915, 
Cornell ;  1916,  Cornell ;  1917,  no  games ;  1918, 
Cornell. 

Golf  Records. 

United  States  Open  Championship  Win¬ 
ners:  1912,  Jack  McDermott;  1913,  Francis 
Ouimet;  1914,  W.  C.  Hagen;  1915,  Jerome 
Travers;  1916,  Charles  G.  (Chick)  Evans,  Jr.; 
1917,  no  games;  1918,  no  games. 

United  States  Amateur  Championship  Win¬ 
ners:  1912,  J.  Travers;  1913,  J.  D.  Travers; 
1914,  Francis  Ouimet;  1915,  Robert  A.  Gard¬ 
ner;  1916,  Charles  G.  Evans,  Jr.;  1917,  no 
games ;  1918,  no  games. 


Track  and  Field  Athletics. 

National  Amateur  Athletic  Union,  Junior 
Championships:  1912,  New  York  Athletic  Club; 
1913,  Chicago  Amateur  Athletic;  1914,  New 
York  Athletic  Club;  1915,  Olympic  Club;  1916, 
New  York  Athletic  Club;  1917,  Illinois  Ath- 
•letic  Club;  1918,  Chicago  Athletic  Association. 

National  A.  A.  U.  Senior  Championships: 
1912,  Irish-American  A.  C. ;  1913,  Irish-Ameri- 
can  A.  C. ;  1914,  Irish-American  A.  C. ;  1915, 
Olympic  Club ;  1916,  Irish-American  A.  C. ; 
1917,  Chicago  A.  A.;  1918,  Chicago  A.  A.;  1919, 
New  York  A.  C. 

N.  A.  A.  U.  All-Round  Championships: 
1912,  James  Thorpe  (Indian)  ;  1913,  F.  C., 
Thompson;  1914,  Avery  Brundage;  1915,  A. 
Richards;  1916,  Avery  Brundage;  1917,  I.  H. 
Goelitz;  1918,  Avery  Brundage. 

Swimming. —  A.  A.  U.  Championships. 


Senior  National  Indoor  Swimming  Cham¬ 
pionships:  1916,  50  yards,  by  Duke  P.  Kahana- 
moku;  100  yards,  by  Perry  McGillivray;  200 
yards,  Michael  McDermott;  220  vards,  Herbert 
Vollmer ;  500  yards,  Ted  Cann.  1917,  50  yards, 
P.  McGillivray;  100  yards,  Ted  Cann;  220 
yards,  N.  Ross ;  500  yards,  N.  Ross. 

Senior  National  Outdoor  Championships: 
1916,  440  yards,  Ludy  Langer ;  880  yards,  Ludy 
Langer ;  One  mile,  Ludy  Langer.  1917,  440 
yards,  N.  Ross ;  880  yards,  W.  L.  Wallen ;  One 
mile.  N.  Ross.  1918,  440  yards,  W.  L.  Wallen ; 
880  yards,  W.  L.  Wallen;  One  mile,  W.  L. 


Wallen. 


Rowing  Records. 


Yale  vs.  Harvard — Varsity  Eights:  1913, 
Harvard;  1914,  Yale;  1915,  Yale;  1916,  Har¬ 
vard;  1917,  no  race;  1918,  Harvard. 

Oxford  and  Cambridge:  1913,  Oxford; 
1914,  Cambridge;  war  precluded  races  in  1915, 
1916,  1917  and  1918. 

For  other  records  see  World’s  Records 
tables  at  end  of  this  article. 
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SPORTS:  THEIR  DEVELOPMENT,  SPEEDS  AND  RECORDS 


Event 

100-yards . 

150  yards . 

200  yards . 

250  yards . 

300  yards . 

350  yards . 

400  yards . 

440  yards . 

500  yards . 

600  yards . 

880  yards . 

1,000  yards . 

1,500  yards . 

1  mile . 

1  mile . 

2,000  yards . 

11/2  miles . 

2  miles . 

3  miles . 

4  miles . . 

5  miles . . 

6  miles . 

8  miles . 

10  miles . 

15  miles . 

20  miles . 

25  miles . 

30  miles . 

50  miles . 

100  miles . 


Event 

100  yards . 

100  yards . 

120  yards . 

130  yards . 

150  yards . 

200  yards . 

300  yards . 

350  yards . 

400  yards . 

440  yards . 

500  yards . 

600  yards . 

880  yards . 

3/4  mile . 

1  mile . 

1  1/2  miles . 

2  miles . . 

3  miles . 

4  miles . 

5  miles . 

10  miles . 

50  miles . 

100  miles . 

500  miles . 


Event 
Quarter  mile .  .  . 
Half  mile . 

1  mile . 

2  miles . 

3  miles . 

4  miles . 

5  miles . 

6  miles . 

7  miles . 

8  miles . 

10  miles . 

15  miles . 

20  miles . 

25  miles . 

50  miles . 

100  miles . 

1  hour . 

2  hours . 

1 2  hours . 

24  hours . 


Event 

1  mile . 

2  miles . 

3  miles . 

4  miles . 

5  miles . 

8  miles . 

15  miles . 

20  miles . 

30  miles . 

40  miles . 

50  miles . 

100  miles . 

500  miles . 

Six  days . 


World’s  Sport  Records. 

RUNNING  AMATEUR  RECORDS. 


Time 

9  3/5s . 

14  2/5s . 

19  2/5s . 

24  3/5s . 

29  3/4s . 

36  2/5s . 

42  l/5s . 

47s . 

57  3/5s . . 

lm.  1C  4/5s . 

lm.  51  l/5s . 

2m.  12  2/5s . 

3m.  58  l/5s . 

4m.  12  3/5s . 

4m.  14  2/5s . 

5m.  7  l/5s . 

6m.  46  2/5s . 

9m  9  3/5s . 

14m.  17  3/5s . 

19m.  23  2/5s . 

24m.  33  2/5s . 

29m.  59  2/5s . 

40m.  15  l/6s . 

50m.  40  3/5s . 

lh.  23m.  24  l/5s . 

lh.  51m.  54s . 

2h.  39m.  29  2/5s . 

3h.  17m.  36  l/2s . 

6h.  13m.  58s . 

17h.  36m.  14s . 


Holder. 

D.  J.  Kelly . 

W.  R.  Applegarth . 
W.  R.  Applegarth  .  . 
W.  T.  Macpherson . 

J.  Donaldson . 

M.  W.  Long . 

M.  W.  Long . 

M.  W.  Long . 

C.  N.  Seedhouse _ 

M.  W.  Sheppard.  .  . 

J.  E.  Meredith . 

Mel.  Sheppard . 

W.  Snook . 

N.  S.  Taber . 

Joie  W.  Ray. 

A.  Shrubb . 

T.  P.  Conneff . 

A.  Shrubb . 

A.  Shrubb . 

A.  Shrubb . 

A.  Shrubb . 

A.  Shrubb . 

A.  Shrubb . 

A.  Shrubb . 

C.  Pores . 

G.  Grassland . 

H.  Green . 

J.  A.  Squires . . 

E.  W.  Lloyd . 

J.  Saunders . 


RUNNING  —  PROFESSIONAL  RECORDS. 

Time  Holder 

9  l/2s  (down  hill) .  A.  B.  Postle . 

9  3/5s .  R.  Walker . 

11  l/4s .  J.  Donaldson . 

12s .  J.  Donaldson . 

14s .  J.  Donaldson . 

19  l/2s .  J.  Applett . 

30s . . : .  H.  Hutchins . 

37  l/5s .  B.  R.  Day . 

44  4/5s .  A.  R.  Downer . 

47  4/5s .  B.  R.  Day . 

59s .  J.  Powers . 

lm.  13s .  E.  C.  Bredin . 

lm.  53  l/2s .  Frank  Hewitt . 

3m.  7s .  Wm.  Richards .... 

4m.  12  3/4s .  W.  G.  George . 

6m.  43  l/2s .  W.  Cummings. 

9m.  11  l/2s .  W.  Lang . 

14m.  19  l/2s . .  P.  Cannon . 

19m.  25  2/5s .  P.  Cannon . 

24m.  40s .  J.  White . 

51m.  5  l/5s .  H.  Watkins . 

5h.  55m.  4  l/2s .  G.  Cartwright . 

13h.  26m.  30s .  C.  Rowell . 

109h.  18m.  20s .  P.  Fitzgerald . 

AMATEUR  WALKING  RECORDS. 

Time  Holder 

lm.  22  l/5s .  F.  H.  Creamer. .  . . 

3m .  F.  H.  Creamer .... 

6m.  22  4/5s .  W.  Murray . 

13m.  11  2/5s .  G.  E.  Larner . 

20m.  25  4/5s .  G.  E.  Larner . 

27m.  14s .  G.  E.  Larner'. . 

36m.  l/5s .  G.  E.  Larner . 

43m.  26  l/5s .  G.  E.  Larner . 

50m.  40  2/5s .  G.  H.  Goulding.  .  . 

58m.  8  2/5s .  G.  E.  Larner . 

lh.  15m.  57  2/5s .  G.  E.  Larner . 

2h.  7m.  17  3/5s .  Ed.  Renz . 

2h.  47m.  52s .  T.  Griffith . 

3h.  37m.  6  4/5s .  S.  C.  A.  Schofield. . . 

7h.  52m.  27s .  J.  Butler . 

18h.  4m.  10  l/5s .  T.  E.  Hammond.  .  . 

8  miles,  438  yards . .  G.  E.  Larner . 

15  miles,  128  yards .  H.  V.  L.  Ross . 

73  miles,  14  yards  (road  walk) . .  E.  C.  Horton . 

131  miles,  580  3/4  yards .  T.  E.  Hammond .  .  . 

PROFESSIONAL  WALKING  RECORDS. 

Time  Holder 

6m.  23s .  W.  Perkins . . 

13m.  14s .  J.  W.  Raby . 

20m.  21  l/2s .  J.  W.  Raby . 

27m.  38s .  J.  W.  Raby . 

35m.  10s .  J.  W.  Raby . 

58m.  37s .  J.  Meagher . 

lh.  55m.  56s .  J.  W.  Raby . 

2h.  39m.  57s .  W.  Perkins . 

4h.  34m.  54s .  W.  Howes . 

6h.  16m.  50s .  W.  Howes . 

7h.  54m.  16s .  J.  Hibberd . 

18h.  8m.  15s .  W.  Howes . 

130h.  33m.  45s .  G.  Littlewood . 

531miles,  135  yards. ...........  G.  Littlewood . 


Country  Date 

U.  S.  A .  1906 

England .  1913 

England .  1912 

England .  1891 

England .  1913 

U.  S.  A .  1900 

U.  S.  A .  1900 

U.  S.  A .  1900 

England .  1913 

U.  S.  A .  1910 

U.  S.  A .  1910 

U.  S.  A .  1915 

England .  1886 

U.  S.  A .  1913 

U.  S.  A .  1919 

England .  1903 

U.  S.  A .  1895 

England .  1904 

England .  1903 

England .  1904 

England .  1904 

England .  1904 

England .  1904 

England .  1904 

England .  1919 

England .  1894 

England .  1913 

England .  1885 

England . . .  1913 

U.  S.  A .  1882 


Country  Date 

Australia .  1906 

South  Africa .  1913 

South  Africa .  1909 

New  South  Wales.  . .  1911 

South  Africa .  1911 

England .  1876 

England .  1884 

W.  Australia .  1906 

England .  1897 

W.  Australia .  1907 

U.  S.  A .  1881 

England .  1897 

England .  1871 

England .  1866 

England . 1886 

England .  1880 

England. .  1883 

England .  1888 

England .  1888  . 

England .  1863 

England.' .  1899 

England .  1887 

U.  S.  A .  1882 

U.  S.  A .  1884 


Country  Date 

New  Zealand .  1897 

New  Zealand .  1897 

Australia .  1912 

England .  1904 

England .  1905 

England .  1905 

England .  1905 

England . .  1905 

U.  S.  A .  1915 

England .  1905 

England .  1908 

U.  S.  A .  1917 

England .  1870 

England .  1911 

England .  1905 

England .  1908 

England .  1905 

England .  1911 

England .  1914 

England .  1908 


Country  Date 

England .  1874 

England .  1883 

England .  1883 

England .  1883 

England .  1883 

U.  S.  A .  1882 

England .  1883 

England . 1877 

England .  1878 

England.... . .  1878 

England .  1888 

England . 1880 

England .  1882 

England .  1889 
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World’s  Sport  Records  —  Continued 


Event  Record 

Running  high  iump .  6ft.  7  5/16in . 

Running  broad  jump .  25ft.  3in . 

Standing  broad  jump .  lift.  6in . 

Standing  high  jump .  5ft.  5  3/4in . 

Three  standing  jumps.  ....  35ft.  8  3/4in . 

Pole  jump .  13ft.  2  l/4in . 

Hop,  step  and  jump . 50ft.  llin . 


Holder  Country  Date 

E.  Beeson .  U.  S.  A .  1914 

E.  O.  Gourdin .  U.  S.  A .  1921 

R.  C.  Ewry .  U.  S.  A .  1906 

L.  Goehring .  U.  S.  A .  1913 

R.  C.  Ewry .  U.  S.  A .  1903 

M.  S.  Wright .  U.  S.  A .  1912 

D.  Ahearn . U.  S.  A .  1911 


JUMPING,  AMATEUR 


JUMPING,  PROFESSIONAL. 

Event  Record  Holder  Country  Date 

Running  high  jump .  6ft.  l/2in .  E.  W.  Johnson .  U.  S.  A .  1881 

Running  wide  jump .  22ft.  6in .  T.  F.  Keane .  England .  1900 

Standing  broad  jump .  12fti  1  l/2in .  J.  Darby .  England .  1890 

Standing  high  jump .  5ft.  5  l/2in .  J.  Darby .  England .  1892 

Three  standing  jumps .  36ft.  3in .  T.  Colquitt .  England .  1907 

Pole  jump .  lift.  9in .  R.  B.  Dickerson .  Ireland .  1892 

Hop,  step  and  jump .  48ft.  8in .  T.  Burrows .  U.  S.  A .  1884 


HURDLE  JUMPING,  AMATEUR. 

Event  Record  Holder  Country  Date 

120  yards .  15s.  (10  hurdles  3ft.  6in.  high) ...  F.  C.  Smithson .  U.  S.  A .  1908  •> 

220  yards .  23  3/5s. (10  hurdles  2ft.  6in.  high.  A.  Kraenzlein .  U.  S.  A .  1898 

440  yards .  56  4/5s.  (10  hurdles  3ft.  high).  .  G.  R.  Anderson .  England .  1910 

THROWING  WEIGHTS,  AMATEUR. 

Event  Record  ’  Holder  Country  Date 

Putting  16-lb.  weight .  51ft .  R.  Rose .  U.  S.  A .  1909 

Throwing  16-lb.  hammer.. .  191ft.  5in .  P.  McDonald .  U.  S.  A . 1912 

Throwing  56-lb.  weight. .  . .  40ft.  6  3-8in .  M.  J.  McGrath .  U.  S.  A .  1911 

Throwing  discus .  143ft.  9  l/2in.  (4  2/5  lb.) .  J.  Dutican .  U.  S.  A .  1912 

Throwing  javelin .  207ft.  7in .  F.  Mayyrae .  Sweden . 1914 


Event 

50  yards . 

100  yards . 

120  yards . 

150  yards . 

200  yards . 

300  yards . 

400  yards . 

440  yards . 

500  yards . 

600  yards . 

800  yards . 

1,000  yards . 

1,500  yards . 

1  mile . 

2  miles . 


Record 

23  2/5s . 

53s . 

lm.  8  2/5s.  (bath) .  . 
lm.  29  4/5s.  (bath) 

2m.  7  2/5s . 

3m.  16  3/5s.  (bath) 

4m.  51  l/5s . 

5m.  17s . 

5m.  53  2/5s.  (bath) 

7m.  32  2/5s . 

10m.  11  3/5s . 

12m.  52  2/5s . 

19m.  47  4/5s . 

23m.  16  4/5s . 

54m.  54s . 


SWIMMING,  AMATEUR. 

Holder 

.  Duke  P.  Kahanamoku 

.  D.  P.  Kahanamoku .  .  . 

.  P.  McGillivray . 

.  H.  C.  Vollmer . 

.  H.  J.  Hebner . 

.  Norman  Ross . 

.  B.  Kieran . 

. .  Ludy  Langer . 

.  Norman  Ross . 

.  B.  Kieran . 

.  B.  Kieran . 

.  B.  Kieran . 

B.  Kieran . 

.  B.  Kieran . 

. .  George  Read . 


Country 

Hawaii . 

Hawaii . 

U.  S.  A . 

U.  S.  A . 

U.  S.  A . 

U.  S.  A . 

Australia . 

Hawaii . 

U.  S.  A . 

Australia . 

Australia . 

Australia . 

Australia . 

Australia . 

Australia . 


Distance 

1  mile . 

1  mile . 

1  mile . 

2  miles . 

4  miles . 

10  miles . . 

50  miles . 

100  miles . 


WORLD  TROTTING  RECORDS. 
Horse 

Peter  Manning. . . . 

Uhlan  (with  running  mate) . 

Major  Delmar  (high  wheel  sulky) . 

Harvester . 

Bertie  R.  (in  England) . 

Pascal . 

Ariel . . 

Conqueror . 


Time 

l:57f . 

1:54? . 

2:07 . 

4:151 . 

9:58 . 

26:15 . 

3:55:401 . 

8:55:53 . 


Date 


Date 

1921 

1913 

1904 

1910 

1899 

1893 

1846 

1853 


WORLD  PACING  RECORDS. 

Distance  Horse  Time  Date 

1  mile .  Dan  Patch .  1:551 .  1906 

2  miles .  Dan  Patch... .  4:17 .  1903 

5  miles .  Marconi  (in  Quebec) .  12:031 .  1917 


Event 

1  mile . 

2  miles . 

3  miles . 

5  miles . 

10  miles . 

20  miles . 

25  miles . 

50  miles . 

100  miles . 

150  miles . 

200  miles . 

250  miles . 

300  miles . 

500  miles . 


AUTOMOBILE  RECORDS. 


Car 

Driver 

Place 

Time 

Date 

Blitzen-Benz. . . 

.  .  . .  Burman . 

25.50 

1911 

Blitzen-Benz . 

51.28 

1911 

Packard  Special . 

1:26.61 

1917 

Packard  Special . 

2:24.65 

1917 

Packard  Special . 

4:50.88 

1917 

Packard . 

....  De  Palma . 

10:50.20 

1918 

Packard . 

14:12.72 

1917 

Packard . 

.  .  .  Sheepshead  Bay . 

26:23.1-5 

1919 

Frontenac . 

...  Brooklyn,  N.  Y . 

54:20.98 

1917 

Hudson  Special . 

1:26:14.90 

1917 

Hudson  Special . 

1:55:11.05 

1917 

Peugeot . 

....  Aitken . 

2:23:04.03 

1916 

Stutz . 

2:55:32.23 

1915 

Peugeot . 

. .  .  Chicago . 

5:07:26.00 

1915 

TRAP  SHOOTING  RECORDS,  PROFESSIONAL  AND  AMATEUR. 

Straight  scores:  565  straight  by  C.  G.  Spencer,  16  yards, 
Viola,  1909;  419  by  J.  R.  Graham,  16  yards,  Chicago,  1910; 
99  by  E.  C.  Carlton,  17  yards,  Omaha,  1913;  104  by  Harvey 
Dixon,  18  yards,  Saint  Louis,  1916;  100  by  Riley  Thompson. 
19  yards,  Chicago,  1910;  100  by  C.  A.  Gunning,  19  yards, 
Omaha^l913;  138  by  H.  S.  Wells,  20  yards,  Betterton,  Md., 
1915;  119  by  Fred  Plum,  21  yards,  Mapleton,  N.  H.,  1916; 
108  by  Mark  Arie,  22  yards,  Chicago,  1917;  99  by  Walter 
Huff,  22  yards,  Atlanta,  1917;  100  by  C.  A.  Young,  23  yards, 
Peru,  Ind.,  1916. 


BILLIARD  RECORDS. 

Straight-rail:  Maurice  Vignaux,  1,531  on  5X10  table, 
Paris,  1890;  Jacob  Schaefer,  3.000  run  on  4^X9  table,  San 
Francisco,  1890.  14.2  balkline  and  anchor  allowed,  Jacob 

Schaefer,  566;  same,  anchor  barred,  F.  C.  Ives,  359.  18.1 

balkline,  359,  F.  C.  Ives,  1897.  18.2  balkline,  W.  F.  Hoppe, 

308,  1915.  14.1  balkline,  W.  F.  Hoppe,  303,  1914.  Cushion- 

caroms,  F.  C.  Ives,  85,  1896;  three-cushion,  G.  W.  Moore, 
15,  1911.  Continuous  pocket  billiards,  B.  Allen,  71,  1914. 


SPORTS  IN  PLANTS 
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RAILROAD  SPEEDS. 

Records  are:  Philadelphia  and  Reading,  1904,  4.8  miles  in 
2m,.  30s.,  from  Egg  Harbor  to  Brigantine  Junction,  averaging 
115.20  miles  per  hour.  New  York  Central  and  Hudson  River 
Railroad,  by  “  Empire  State  Express,”  in  1893,  1  mile  in 
32  seconds,  averaging  112.5  miles  per  hour.  Fleming  to 
Jacksonville,  5  miles,  in  2m.,  30s.,  an  average  of  120  miles 
per  hour  (1901).  Long  distance  recores  are:  Paddington 
to  Bristol,  England,  on  Great  Western  Railway,  in  1904, 
118.5  miles  in  lh.,  24m.,  averaging  84.6  miles  per  hour. 
Alpine,  N.  Y.,  to  Geneva  Junction,  N.  Y„  on  Lehigh  Valley 
Railroad  “  Black  Diamond  Express,”  43.96  miles  in  33 
minutes,  averaging  80  miles  per  hour. 

BICYCLING. 

Records:  Fastest  amateur  mile  in  competition’  lm., 
53  2/5s.,  by  Hans  Ohrt,  1915.  100  kilometer  paced  record 

is  59m.,  Is.  by  Guignard,  1909.  One-hour  professional  paced 
record  is  63  miles  189.8  yards  by  Guignard,  1909.  Amateur 
one-hour  paced  record  is  56  miles  1,128  yards  by  F.  Cuzin, 
1909.  One-hour  unpaced  record  is  27.50  by  Oscar  Egg,  1914, 


MOTORCYCLE  RECORDS. 

Professional:  One  mile  in  36s.;  two  miles  in  lm.,  12  2/5s.; 
five  miles  in  3m.,  6  4/5s.;  10  miles  in  6m.,  6  l/8s.;  25  miles  in 
16m.,  27s.;  all  by  Ray  Seymour,  1912.  50  miles  in  33m., 

55  l/5s.  by  W.  Humiston;  100  miles  by  Humiston;  200  miles 
in  4h.,  5m.,  54  2/5s.,  by  H.  Martin,  1909;  400  miles  in  9h., 
6m.,  25  4/5s.,  by  H.  A.  Collier,  1909.  In  6  hours  294  miles 
800  yards;  12  hours,  471  miles  784  yards.  In  continuous 
riding,  A.  T.  Bedell  did  1.153J  miles  in  24  hours,  1917. 

Amateur  one-mile  in  55  4/5s.,  by  C.  Spencer,  1909,  with 
standing  start;  Lon  Claflin,  1912,  did  one  mile  in  38  4/5s., 
five  miles  in  3m.  18  4/5s.,  10  miles  in  6m.,  42s.  Fred  Huyck 
did  (1909)  25  miles  in  20m.  54s.  100  miles  was  done  by 

M.  J.  Graves,  1915,  in  lh.,  34m.,  41s.  500  miles  in  lOh.  22m, 
36s.,  by  C.  Spencer,  1909,  who  did  1,000  miles  in  22h,  20m. 
59s.,  same  date. 


MOTOR  BOAT  RACING  RECORDS 

1913.  Philadelphia  to  Bermuda  (734  miles)  won  by  Dream 
in  87h.,  25m.  Bermuda  to  Brooklyn  (680  miles)  by 
Tocsam  II  in  70h.,  27m.,  39s.,  New  York  to  Albany  (235 
miles)  by  Blue  Peter  V  in  23h.,  2m.,  45s.  International 
Harmsworth  Trophy  won  at  Isle  of  Wight  by  Mapleleaf  at 
average  speed  55.646  miles  per  hour.  (No  races  till  after  the 
War.) 

1916.  The  Lake  George  Cup  Race  winner,  Miss  Minne¬ 
apolis,  averaged  in  six  one  mile  trials  a  speed  of  61.08  statute 
miles  per  hour. 

1917.  New  York  City  to  Albany  and  return,  235  miles 
in  29h.,  38m.,  26s.,  by  Luetta.  Miami  to  Palm  Beach,  Fla., 
70  miles,  in  lh.,  47m.,  by  Raven  III.  In  the  National  One- 
Mile  championship  race.  Miss  Detroit  II  won.  She  did  six 
one-mile  dashes  against  time,  averaging  61.72  miles  per  hour. 


SKATING. 

American  amateur  records:  50  yards,  Robert  McLean  in 
5s.  (1914).  100  yards,  Morris  Wood  in  9  3/5s.  (1903).  One 

mile,  Morris  Wood  in  2m.,  41  l/5s.  (1904).  One  and  one-half 
miles,  L.  Roe  in  4m.,  10s.  (1910).  Four  miles,  A.  Schiebe  in 
12m.,  *s.  (1894).  Five  miles,  E.  Lamy  in  14m.,  55s.  (1910). 
1,000  metres,  J.  K.  McCulloch  in  lm.,  47s.  (1897).  1,500 

metres,  J.  K.  McCulloch  in  2m.,  40  4/5s.  (1897).  5,000 

metres,  J.  K.  McCulloch  in  9m.,  25  2/5s.  (1897). 

World’s  amateur  records:  500  metres  in  43  7/10s.; 
1,000  metres  in  lm.,  31  2/5s.;  1,500  metres  in  2m.,  19  l/2s.; 
5,000  metres  in  8m.,  36  3/5s.  10,000  metres  in  17m., 

22  6/10s.  All  by  O.  Mathiesen  of  Norway. 

Professional  records:  50  yards,  S.  D.  See  and  C.  B. 
Davidson  in  6s.  (1885).  100  yards,  J.  S.  Johnson  in  9  4/5s. 

(1893).  440  yards,  J.  S.  Johnson  in  31  3/4s.  (1896).  600 

yards,  O.  Rudd  in  55  3/5s.  (1893).  One  mile,  Arthur  Staff 
in  2m.,  35s.  (1916).  One  and  one-half  miles,  J.  Johnson  in 
4m.,  28s.  (1894).  Two  miles,  J.  Nillson  in  5m.,  33  2/5s. 
(1900).  Three  miles,  J.  Nillson  in  8m.,  41  l/5s.  (1900). 
Four  miles,  J.  Nillson  in  12m.  l/5s.  (1897).  Five  miles, 
O.  Rudd  in  14m.  34s.  (1896).  20  miles,  A.  D.  Smith  in 

lh.,  6m.,  36  2/5s.  (1894).  25  miles,  John  Karlsen  in  lh., 

30m.,  15s.  (1916).  50  miles,  J.  F.  Donohue  in  3h.,  15m., 

59  2/5s.  (1893).  100  miles,  J.  F.  Donohue  in  7h.,  38  l/5s. 

(1893). 

BOWLING. 

World’s  records:  Individual,  open,  three  games,  Roy 
Flagg,  270,  300,  300,  average  290,  1906.  Six  games,  Lee  R. 
Johns  average  27 U,  1909.  All  events,  Mortimer  Lindsey, 
in  nine  games,  average  225  6/9,  1912.  Highest  woman’s 
score,  Mrs.  Nellie  Lester,  New  York,  277,  1909.  Two-men, 
open,  Knox-Satterthwaite,  Philadelphia,  1,445,  1912.  Six 
games,  Chailes  Schaeder,  average  256  1/6,  1907. 

SPORTS  IN  PLANTS,  a  term  in  biology 
denoting  an  individual  which  differs  more  or 
less  markedly  from  the  type  or  parent  species; 
an  aberrant  form.  It  is  distinguished  from 


^monstrosity®  by  its  ability  to  transmit  its  aber¬ 
rant  character  either  sexually  or  asexually  to 
offspring;  whereas  monstrosities  properly  so- 
called  lack  this  power,  their  offspring,  if  any, 
reverting  to  the  general  type.  The  origin  of 
sports  has  furnished  much  food  for  speculation, 
some  biologists  assuming  that  aberrations  are 
freaks  which  nature  destroys,  while  others  de¬ 
clare  that  the  transmutation  of  species  is  de¬ 
pendent  upon-  them  through  the  processes  of 
natural  selection  of  the  adaptive  ones.  If  the 
term  is  to  be  used  as  an  approximate  synonym 
of  monstrosity  the  first  hypothesis  is  probably 
true;  but  if  used  in  its  broadest  sense  the  latter 
is  more  nearly  correct.  The  matter  hinges 
mainly  upon  the  extent  of  observation ;  for, 
while  sports  among  undomesticated  animals  are 
comparatively  rare,  they  are  numerous  among 
uncultivated  plants,  but  have  been  commonly 
overlooked  because  biologists  have  been  more 
awake  to  the  animal  than  the  plant.  Each  leaf- 
bud  of  a  plant  is  capable  of  producing  leaves 
and  branches  which  differ  from  those  produced 
by  any  other  bud,  and  every  flower-bud  may 
produce  a  flower  unlike  any  of  its  fellows;  nay, 
further,  the  individual  seeds  which  follow  any 
flower  in  a  single  fruit  may  produce  plants 
unlike  one  another  in  many  respects  and  also 
unlike  the  parent.  But  unless  these  departures 
are  striking  enough  to  attract  the  attention  of 
the  ordinary  observer  as  distinct  they  are  un¬ 
noted  and  hence  not  calculated  upon ;  hence  the 
popular  opinion  that  sports  appear  ^suddenly,® 
since  only  the  remarkable  cases  are  observed. 

They  can  be  no  doubt  that  sports  result 
from  unusual  or  complex  stimuli  or  unaccount¬ 
able  refrangibility  of  vegetative  force,  and  for 
these  reasons  may  _  be,  usually  are,  unstable 
when  normal  conditions  are  again  operative. 
However,  this  does  not  oppose  but  it  rather  en¬ 
forces  the  statement  that  sports  result  from  the 
same  causes  as  underlie  all  variation  in  the 
plant  kingdom,  bud-variation  being  one  of  the 
most  important  and  significant  phenomena  of 
plantlife.  But  though  the  causes  are  usually  un¬ 
known  in  plants  and  vertebrate  animals,  sports 
have  been  produced  artificially  with  diverse 
lepidopterous  insects  by  varying  the  humidity, 
dryness  and  temperature  of  the  air  during  the 
process  of  growth  or  pupation.  The  crossing 
of  the  sports  with  the  type-species  does  not  usu¬ 
ally  result  in  an  intermediate  form  but  in  two 
main  groups,  in  one  of  which  the  offspring  re¬ 
semble  the  male  parent  and  in  the  other  the 
female. 

From  a  practical  standpoint,  selection  and 
breeding  of  sports  has  long  been  widely  em¬ 
ployed.  Among  domestic  animals  one  of  the 
most  striking  instances  is  that  of  Ancon  or 
otter  sheep,  the  ancestor  of  which  was  a  long¬ 
bodied,  crooked-legged  freak  which  was  bred 
to  sheep  of  normal  character.  Only  the  in¬ 
dividuals  which  resembled  the  aberrant  parent 
were  used  for  subsequent  breeding.  With  do¬ 
mesticated  plants  the  practice  of  breeding  from 
the  sports  is  still  more  striking,  because  it  can 
be  practised  either  sexually  or  asexuallv.  The 
initial  sport  may  appear  as  a  seedling  or  as  a 
<(bud-variation.®  In  the  former  case  the  gar¬ 
dener  usually  progagates  by  means  of  seed, 
rigorously  discarding  all  specimens  that  depart 
unfavorably  from  the  apparent  intent  of  the 
primal  sport,  and  carefully  saving  those  sped- 
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mens  that  approximate  or  accentuate  the  char¬ 
acters.  If  the  sport  is  a  bud-variation  the 
gardener  usually  propagates  it  by  means  of 
cuttings,  practising  a  careful  suppression  of  in¬ 
dividuals  which  seem  to  retrogress  and  select¬ 
ing  desirable  ones  for  further  propagation,  as 
in  the  former  case.  It  may  seem  expedient  to 
practise  asexual  methods  with  a  plant  pro¬ 
duced  sexually  or  vice-versa ;  in  each  case, 
however,  the  after-selection  is  imperative. 
Some  bud-varieties  fail  to  “come  true®  even 
from  cuttings,  and  failure  in  this  respect  is 
common  among  seed  sports.  Bud-variation  and 
seed-variation  are  the  same  kind  since  the  same 
means  of  improvement  can  be  used  in  each 
case. 

Far  from  being  comparatively  rare,  sports 
are  very  common  among  cultivated  plants,  al¬ 
most  every  species  of  importance  furnishing  in¬ 
stances.  Among  well-known  bud-sports :  the 
purple  or  copper  beech,  purple-leaved  plums, 
and  many  weeping,  variegated  and  cut-leaved 
trees  and  shrubs,  are  familiar  examples.  The 
perle  des  jar  dins  rose  has  given  rise  to  several 
commercially  important  bud-varieties.  The 
moss-roses  are  bud-sports.  The  “mixing®  of 
potatoes  in  the  hill  is  also  well  known.  Among 
plants  propagated  by  seeds  instances  are  legion 
—  tomatoes,  cabbage,  corn,  parsley,  onions  and 
a  host  of  garden  flowers.  Probably  the  most 
striking  instance  of  a  plant  producing  both  bud- 
sports  and  seed-sports  of  value  is  the  peach. 
Occasionally  a  seed  will  produce  a  smooth¬ 
skinned  fruit  popularly  called  a  nectarine,  which 
in  turn  may  produce  either  a  nectarine  or  a 
peach.  Certain  branches  of  the  peach  tree  may 
produce  nectarines  and  vice-versa.  Russet  ap¬ 
ples  are  sometimes  seen  upon  greening  trees. 
The  sports  may  occur  in  any  part  of  the  parent 
plant  —  roots,  tubers,  rhizomes,  stems,  flowers, 
leaves,  seeds  and  even  buds  upon  the  stem  or 
the  roots. 

Another  practical  application  of  the  tendency 
to  sport  among  plants  is  the  grafting  of  fruit 
trees  with  scions  taken  from  the  “bearing  wood® 
of  specially  prolific  or  precocious  trees  of  any 
particular  variety.  Such  scions  usually  com¬ 
mence  to  bear  earlier,  or  produce  more  regu¬ 
larly,  or  both,  than  scions  taken  from  shaded 
portions  of  the  same  parent  trees  or  from  un¬ 
productive  individuals. 

One  of  the  common  troubles  with  sports  is 
self-sterility.  This  is  scarcely  important  ex¬ 
cept  with  fruit  trees  where,  if  large  blocks  of 
one  kind  of  tree  are  planted  remote  from  other 
varieties  that  blossom  at  the  same  time,  little 
or  no  fruit  will  be  set.  See  paragraph  Varie¬ 
ties  under  title  Apple. 

Sports  are  to  be  distinguished  from  rever¬ 
sions  in  which  the  individual  seems  to  hark 
back  to  the  general  form  of  its  more  or  less 
distant  ancestors.  They  must  also  be  separated 
from  cases  of  atavism  (q.v.)  in  which  the 
progeny  exhibit  a  character  not  typical  of  their 
race,  species  or  genus  but  characteristic  of  an 
allied  ancestral  race.  Instances  of  reversion 
(q.v.)  are  the  loss  of  the  bulbous  root  of 
turnips  and  the  “head®  of  cabbage  which  “run 
Wild® ;  of  atavism,  the  occasional  appearance 
of  several-toed  horses,  whose  feet  somewhat  re¬ 
semble  the  three-toed  foot  of  the  horse  of 
Tertiary  time.  See  Breeding;  Bud;  Heredity; 
Hybridity;  Natural  ^  Selection  ;  Variation, 
and  consult  the  authorities  cited  under  them. 


SPOT,  a  fish.  See  Goody. 

SPOTSWOOD,  spots'wud,  Alexander, 

American  colonial  governor :  b.  Tangier,  Africa, 
1676;  d.  Annapolis,  Md.,  7  June  1740.  He  en¬ 
tered  the  English  army  in  early  vouth,  fought 
at  the  battle  of  Blenheim,  was  deputy  quarter¬ 
master-general  under  the  Duke  of  Marlborough 
and  in  1710  was  appointed  governor  of  Virginia. 
His  administration  was  one  of  great  benefit  to 
the  colony,  he  was  the  bearer  of  the  writ  of 
habeas  corpus,  a  fact  which  gained  for  him  the 
favorable  attention  of  the  colony,  and  his 
popularity  was  for  a  long  time  unbroken.  He 
greatly  assisted  the  William  and  Mary  College, 
concluded  a  treaty  with  the  Six  Nations  in 
1722  which  secured  for  the  colonists  the  terri¬ 
tory  east  of  the  Blue  Ridge,  south  of  the  Poto¬ 
mac,  and  originated  the  act  to  make  tobacco 
notes  a  medium  of  purchase,  introduced  various 
beneficial  measures  into  the  colony.  His  aim 
was  invariably  the  good  of  the  colony,  but  his 
haughtiness  won  for  .him  in  time  enemies,  and 
the  controversy  which  arose  over  church  patron¬ 
age,  which  he  held  to  be  a  privilege  of  his  office, 
enabled  his  opponents  to  gain  his  removal  from 
office  in  1722.  He  continued  his  residence  in 
Virginia,  served  as  deputy  postmaster-general 
in  1730-39  and  greatly  improved  mail  facilities. 
He  fostered  the  iron  industry,  endeavored  to 
promote  vine-culture  and  otherwise  evinced  an 
undiminished  interest  in  the  colony.  In  1740  he 
was  appointed  major-general  to  command  an 
expedition  to  the  West  Indies,  but  died  just 
previous  to  embarking.  His  letters  were  pur¬ 
chased  by  the  Virginia  Historical  Society  in 
1882  and  published  in  their  collection  as  (The 
Official  Letters  of  Alexander  Spotswood,  Lieu¬ 
tenant-Governor  of  Virginia  in  1710— 1722> 
(1882-85). 

SPOTSWOOD,  or  SPOTISWOOD,  spot'- 
ls-wud,  John,  Scottish  ecclesiastic:  b.  in  the 
parish  of  Mid-Calder,  Midlothian,  1565 ;  d.  Lon¬ 
don,  26  Nov.  1639.  He  studied  at  the  University 
of  Glasgow,  and  at  18  became  assistant  to  his 
father  as  parson  of  Calder.  At  the  outset  he 
supported  the  Presbyterian  party,  but  in  1601, 
when  the  Earl  of  Lennox  was  sent  as  Ambas¬ 
sador  to  France,  Spotswood  accompanied  him 
as  chaplain  and  “made  no  scruple  to  go  in  to 
mass.®  On  his  return  he  was  complained  of  to 
the  General  Assembly,  but  through  the  influence 
of  the  court  escaped  with  merely  a  reprimand. 
He  became  a  favorite  at  court,  and  in  1603, 
when  King  James  set  out  for  England,  was  one 
of  the  five  Scottish  clergymen  selected  to  ac¬ 
company  him.  In  the  course  of  the  journey 
news  arrived  of  the  death  of  the  archbishop 
of  Glasgow,  and  Spotswood  was  immediately 
appointed  his  successor,  and  in  consequence  re¬ 
turned  to  Scotland,  but  was  not  consecrated  till 
1610.  In  1615  he  exchanged  Glasgow  for  the 
metropolitan  see  of  Saint  Andrews  and  became 
primate  of  Scotland.  In  1618  he  presided  over 
the  General  Assembly  at  Perth,  and  succeeded  in 
carrying  the  five  points  of  ecclesiastical  dis¬ 
cipline  known  as  the  Perth  Articles.  He  con¬ 
tinued  to  enjoy  royal  favor  under  Charles  I, 
whom  he  crowned  in  the  abbey  church  of 
Holyrood  in  1633,  and  a  little  later  he  wqs  made 
chancellor  of  Scotland.  But  by  his  harsh  pro¬ 
cedure  against  Lord  Balmerino  contributed 
greatly  to  inflame  the  opposition  to  episcopal 
government,  which  now  became  general  among 
all  ranks,  and  finally  led  to  its  overthrow.  In 
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1638,  at  the  assembly  held  at  Glasgow,  he  was 
deposed,  excommunicated  and  declared  in¬ 
famous.  He  saved  himself  by  flight,  and  took 
up  his  residence  in  London,  where  he  died.  He 
is  the  author  of  a  ( History  of  the  Church  of 
Scotland*  (1655),  commencing  at  203  and  con¬ 
tinued  to  the  end  of  the  reign  of  James  VI. 

SPOTTED  FEVER,  cerebro-spinal  men¬ 
ingitis.  (See  Meningitis).  Spotted  fever  is  a 
term  also  applied  to  a  form  of  typhus  fever 
(q.v.). 

SPOTTED  SANDPIPER.  See  Sand¬ 

piper. 

SPOTTISWOODE,  spot'is-wud,  William, 
English  mathematician  and  physicist :  b.  Lon¬ 
don,  11  Jan.  1825;  d,  27  June  1883.  He  was 
educated  at  Balliol  College,  Oxford,  and  in 
1846  became  manager  of  his  father’s  printing 
establishment,  the  well-known  house  of  Eyre 
and  Spottiswoode.  He  was  the  author  of  (A 
Tarantasse  Journey  through  Eastern  Russia> 
(1857)  ;  (Meditationes  Analytics*  (1847)  ; 
( Elementary  Theorems  relating  to  Determi¬ 
nants*  (1851);  (The  Polarization  of  Light* 
(1874),  etc.  He  was  president  of  the  London 
Mathematical  Society  (1870-72),  of  the  British 
Association  (1878),  and  of  the  Royal  Society 
(1878).  In  mathematics  he  is  chiefly  distin¬ 
guished  as  one  of  the  first  to  make  extensive 
use  of  the  symmetrical  determinant  notation, 
and  as  the  author  of  a  series  of  papers  in  the 
Philosophical  Transactions*  of  1862  and  the 
following  years  on  the  contact  of  curves  and 
surfaces.  In  physics  he  devoted  himself  mainly 
to  the  study  of  polarized  light  and  electrical 
discharge  through  rarefied  gases. 

SPOTTSYLVANIA  COURT  HOUSE, 
Battles  of.  The  battle  of  the  Wilderness  (q.v.) 
was  fought  5  and  6  May  1864,  and  a  reconnois- 
sance  made  by  General  Birney’s  division  down 
the  Orange  plank  road,  on  the  morning  of  the 
7th,  developed  the  fact  that  the  Confederates 
had  fallen  back  to  their  intrenched  lines,  with 
pickets  to  the  front,  covering  a  part  of  the 
battlefield.  <(From  this,®  says  General  Grant, 
((it  was  evident  to  my  mind  that  the  two  days’ 
fighting  had  satisfied  him  (Lee)  of  his  inability 
to  further  maintain  the  contest  in  the  open 
field,  notwithstanding  his  advantage  of  position, 
and  that  he  would  await  an  attack  behind  his 
works.  I,  therefore,  determined  to  push  on 
and  put  my  whole  force  between  him  and  Rich¬ 
mond,  and  orders  were  at  once  issued  for  a 
movement  by  his  right  flank.®  The  first  ob¬ 
jective  was  Spottsylvania  Court  House,  15  miles 
southeast  of  the  Wilderness  field,  which,  by  a 
night  march  it  was  proposed  to  reach  early  on 
the  morning  of  the  8th.  As  a  preliminary  to 
the  movement  Sheridan’s  cavalry  was  to  seize 
Todd’s  Tavern,  on  the  Brock  road,  midway  be¬ 
tween  the  Wilderness  field  and  Spottsylvania 
Court  House,  and  hold  the  place  and  the  roads 
crossing  Po  River.  This  was  done  on  the  7th, 
the  Confederate  cavalry  being  driven  from  the 
place,  Wade  Hampton’s  division  retreating 
south  to  Corbin’s  bridge  over  the  Po,  and  Fitz- 
hugh  Lee’s  eastward  on  the  Brock  road  to¬ 
ward  the  Court  House.  (See  Todd’s  Tavern, 
Engagement  at).  At  3  p.m.  the  trains  began 
their  movement  toward  Chancellorsville  and 
Piney  Grove  Church;  Warren’s  Fifth  corps 
started  after  dark  and,  marching  on  the  Brock 
road,  along  the  rear  of  Hancock’s  Second  corps, 


arrived  at  Todd’s  Tavern  at  3  a.m.  of  the  8th, 
much  impeded  and  delayed  in  its  march  by  the 
mounted  provost  guard  of  the  army  which 
immediately  preceded  it;  Sedgwick’s  Sixth 
corps  followed,  marching  eastward  to  Chancel¬ 
lorsville,  then  southward  to  connect  with  War¬ 
ren  ;  and  Burnside’s  •  Ninth  corps  followed 
Sedgwick.  Hancock’s  Second  corps  did  not 
march  until  daylight  when  it  moved  to  the  left 
on  the  Brock  road  to  Todd’s  Tavern,  which  it 
reached  at  9  a.m.  of  tha  8th,  and  intrenched. 
When  Warren  arrived  at  Todd’s  Tavern  he 
found  Merritt’s  cavalry  division  engaged  with 
that  of  Fitzhugh  Lee.  At  6  a.m.  Merritt  was 
withdrawn  and  Robinson’s  division  of  War¬ 
ren’s  corps  took  its  place  and,  slowly  driving 
back  Lee’s  cavalry,  had  reached  open  ground 
one  and  one-half  miles  from  the  Court  House, 
when  from  a  piece  of  wood  200  to  300  yards  in 
front  it  received  a  heavy  musketry  and  artillery 
fire,  which  severely  wounded  Robinson,  and  so 
staggered  his  division  that  it  fell  back  to  the 
woods  in  its  rear.  Robinson  had  encountered 
two  brigades  of  R.  H.  Anderson’s  corps,  the 
advance  of  Lee’s  army,  which  had  beaten  Grant 
in  the  race  for  Spottsylvania  Court  House. 
Lee  had  divined  Grant’s  intention  and,  on  the 
7th,  had  cut  a  military  road  through  the  forest 
from  the  Orange  plank  road  to  the  highway 
by  Shady  Grove  Church,  thence  eastward  to 
the  Court  House;  and  being  informed  by 
Stuart,  late  in  the  day,  that  Grant’s  trains  were 
in  motion  southward,  that  night  he  gave 
orders  for  the  movement  of  his  army  to  the 
Court  House,  on  roads  nearly  parallel  to  the 
Union  line  of  march,  and  but  a  mile  from 
the  Brock  road.  Gen.  R.  H.  Anderson,  who 
commanded  Longstreet’s  corps,  had  been 
ordered  to  move  on  the  morning  of  the  8th, 
but  being  much  troubled  by  the  fire  and  suf¬ 
focating  smoke  in  the  Wilderness  woods,  con¬ 
cluded  to  avoid  it,  set  out  at  11  p.m.  of  the  7th 
and,  marching  all  night,  arrived  near  the  Court 
House  at  8  o’clock  next  morning.  There,  find¬ 
ing  Lee’s  cavalry  engaged  with  Warren’s  in¬ 
fantry,  he  marched  part  of  his  corps  to  Lee’s 
support,  and  two  brigades  marched  on  to  the 
Court  House  and  occupied  it,  Wilson’s  cavalry 
division,  that  had  been  sent  by  Sheridan  to 
seize  it,  and  that  had  been  in  possession  two 
hours,  withdrawing.  Lee’s  cavalry  withdrew  as 
Anderson  came  up,  and  Andepson  took  up  the 
fight  with  Warren.  Griffin’s  division  of  War¬ 
ren’s  corps,  which  had  advanced  on  Robinson’s 
right,  was  repulsed,  and  both^  fell  back  upon 
Crawford’s  and  Cutler’s  divisions,  which  had 
now  reached  the  front.  Cutler  advanced  and 
drove  the  Confederates  from  Griffin’s  right, 
and  Warren  threw  up  intrenchments  from  200 
to  400  yards  from  those  of  the  enemy.  It  was 
now  about  noon.  About  1  p.m.  Sedgwick  came 
up,  under  Meade’s  order  to  support  Warren  in 
an  assault  upon  the  Confederate  position,  the 
right  of  which  rested  on  the  Brock  road.  It 
was  late  in  the  day  when  the  assault  was  made. 
Penrose’s  New  Jersey  brigade  of  the  Sixth 
corps  charging  over  open  ground  was  repulsed 
by  the  right  of  Anderson’s  corps.  A  little  later 
Crawford’s  division  of  Warren’s  corps  went 
forward,  passed  the  right  of  Anderson  and 
struck  Rodes’  division  of  Ewell’s  corps,  which 
was  going  into  position  on  Anderson’s  right. 
Rodes,  taken  at  a  disadvantage,  was  driven 
back  some  distance,  but  rallied  and  drove  Craw- 
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ford  back  to  his  intrenchments.  Ewell’s  entire 
corps  came  up  during  the  evening  and  formed 
on  Anderson’s  right.  The  Union  loss  during 
the  day  was  about  1,300. 

A.  P.  Hill’s  corps,  under  command  of  Gen¬ 
eral  Early,  came  up  on  the  morning  of  the  9th, 
and  Lee  established  his  lines  covering  Spottsyl- 
vania  Court  House,  with  Anderson’s  corps  on 
the  left,  resting  on  Po  River,  Ewell’s  corps  in 
the  centre  and  Hill’s  on  the  right,  covering  the 
Fredericksburg  road. '  The  line  was  8  to  10 
miles  long,  and'  the  greater  part  of  it  ran 
through  woods  tangled  with  undergrowth,  or 
on  the  edge  of  them,  with  slashings  and  abatis 
in  front.  It  was  everywhere  strongly  intrenched 
and  well  planted  with  artillery.  During  the  9th 
Lee  was  employed  in  rectifying  and  strengthen¬ 
ing  this  line,  and  Grant  in  examining  and  de¬ 
veloping  it,  and  also  in  readjusting  his  own 
lines.  Skirmishing  was  sharp  on  both  sides, 
and  early  in  the  morning  General  Sedgwick, 
commanding  the  Sixth  corps,  was  killed. 
General  Wright  succeeded  to  the  command  of 
the  corps.  Early  in  the  day  Burnside  moved 
across  from  the  Plank  road  to  the  Fredericks¬ 
burg  road,  at  the  crossing  of  Ny  River,  east  of 
the  Court  House,  and  threw  one  of  his  di¬ 
visions  across  the  river,  which  encountered  in¬ 
fantry  and  some  dismounted  cavalry.  Hancock 
moved  east  from  Todd’s  Tavern  to  the  right 
of  Warren  and  intrenched,  overlooking  Po 
River.  Sheridan  cut  loose  from  the  army  and 
started  from  Todd’s  Tavern  on  his  Richmond 
raid.  Burnside  had  reported  to  Grant  that  in 
his  movement  on  the  9th  he  had  met  the  enemy 
east  of  the  Court  House  and  judged  from  indi¬ 
cations  in  his  front  that  Lee  was  meditating  a 
movement  north  toward  Fredericksburg,  upon 
which  Grant  ordered  Hancock  to  make  a  move¬ 
ment  on  the  10th  on  Lee’s  left,  across  the  east 
and  west  bends  of  Po  River.  This  movement 
led  to  the  engagement  on  Po  River  (q.v.). 
While  this  battle  was  in  progress  Warren  was 
engaged  in  feeling  the  Confederate  lines  in  his 
front  preparatory  to  an  assault  and  Gibbon’s 
division  was  withdrawn  from  Hancock  and 
placed  on  Warren’s  right  and  for  the  time 
under  his  orders.  At  11  a.m.  Gibbon  advanced 
with  two  brigades,  met  an  obstinate  resistance 
from  Fields’  division  and  was  compelled  to 
fall  back  with  much  loss.  Warren  followed 
with  two  of  his  own  divisions,  with  a  view 
to  gain  ground  for  the  formation  of  a  column 
of  assault,  and  was  repulsed  by  Fields,  but  he 
had  gained  information  of  Fields’  position 
which  induced  him  to  report  to  Meade  that  a 
general  assault  would  be  successful.  Hancock 
had  been  designated  to  make  the  assault  at  5 
p.m.  with  the  Fifth  and  Sixth  corps  and  part  of 
his  own,  but  he  was  engaged  at  Po  River,  and 
at  3.45  p.m.  Meade  directed  Warren  to  make 
the  assault,  which  was  done  with  Crawford’s 
and  Cutler’s  divisions  of  the  Fifth  corps  and 
Webb’s  and  Carroll’s  brigades  of  the  Second. 
The  assault  fell  upon  Fields’ .  division  and 
failed,  Warren  being  repulsed  with  heavy  loss, 
including  General  Rice  killed.  General  Han¬ 
cock  returned  from  Po  River  at  5.30  p.m.,  just 
before  the  close  of  Warren’s  assault,  and  at  7 
p.m.  made  another  assault  with  Birney’s  and 
Gibbon’s  divisions.  This  assault  fell  on  Geo. 
T.  Anderson’s  brigade  and  Greggs’  Texas 
brigade,  both  of  Fields’  division.  Some  of  the 


assaulting  troops  gained  the  works  held  by  the 
Texas  brigade  and  went  over  them,  pushing 
back  the  Texans ;  but  a  flank  fire  of  Anderson’s 
brigade  drove  them  out  and  the  attack  was  re¬ 
pulsed,  many  dead  and  wounded  being  left  in¬ 
side  the  works.  The  assaulting  column  fell 
back  in  some  disorder,  the  men  demoralized 
by  the  fruitless  work. 

At  about  the  same  hour  General  Wright,  on 
the  left  of  Warren,  made  an  assault.  He  had 
found  what  he  deemed  to  be  a  vulnerable  place 
to  a  vigorous  attack.  It  was  on  the  west  face 
of  the  noted  salient,  held  by  Rodes’  division  of 
Ewell’s  corps.  Upton’s  brigade  of  the  Sixth 
corps,  reinforced  by  four  regiments  of  Neills, 
was  to  make  the  assault,  supported  on  the  left 
by  Mott’s  division  of  the  Second  corps,  which 
was  to  assault  on  its  own  front  at  5  p.m.  Upton 
formed  in  four  lines,  and  the  batteries  opened 
a  direct  and  enfilading  fire,  which  ceased  only 
when  Upton  charged  from  the  woods,  and  under 
a  terrible  front  and  flank  fire,  went  over  the 
Confederate  works,  broke  Doles’  brigade  and 
part  of  Daniel’s,  captured  many  prisoners,  and 
pushed  on  to  a  second  line  of  works  upon  which 
he  planted  his  colors,  and  captured  a  four-gun 
battery.  He  had  broken  the  Confederate  line 
to  the  length  of  a  division ;  but  Mott  had  failed 
in  his  allotted  task  of  supporting  him  on  the 
left ;  and  recovering  from  their  surprise  and 
temporary  disaster,  the  Confederates  threw  two 
brigades  in  his  front;  Daniels,  R.  D.  Johnston’s, 
J.  A.  Walker’s  and  Steuart’s  brigades  fell  upon 
both  flanks;  and  Upton  was  ordered  to  with¬ 
draw,  which  he  did  under  cover  of  the  darkness. 
He  had  lost  about  1,000  men,  many  of  whom 
were  left  dead  and  wounded  inside  the  Con¬ 
federate  works.  He  was  obliged  to  abandon  the 
captured  battery,  but  he  carried  back  with  him 

1.200  prisoners  and  several  stands  of  colors. 
Farther  to  the  left  Burnside  made  a  reconnois- 
sance  toward  Spottsylvania  Court  House,  and 
had  a  spirited  engagement,  driving  back  the 
enemy  close  to  the  Fredericksburg  road  and 
intrenching  a  part  of  his  line,  as  he  reports, 
within  a  quarter  of  a  mile  of  the  Court  House. 
In  this  engagement  General  Stevenson,  one  of 
his  division  commanders,  was  killed.  During 
the  day  of  the  10th  the  Union  forces  engaged 
numbered  about  38,000;  the  losses  were  about 

4.200  killed  and  wounded;  but  few  were  missing. 
The  estimated  Confederate  loss  was  2,000  killed 
and  wounded. 

On  the  morning  of  the  11th  Grant  reported 
to  Halleck  that  in  the  six  days’  fighting  since 
crossing  the  Rapidan  he  had  lost  11  general 
officers  and  probably  20,000  men ;  renewed  his 
call  for  reinforcements,  which  he  hoped  would 
be  sent  as  soon  as  possible  and  in  great  num¬ 
bers  ;  and  assured  Halleck  that  he  meant  to  fight 
it  out  on  that  line  if  it  took  all  summer.  Find¬ 
ing  that  the  Confederate  left  was  so  well 
guarded,  he  made  arrangements  to  attack  the 
centre  at  a  salient  of  the  line.  General  Wright 
was  directed  to  extend  his  left,  concentrate  on 
that  wing  and  he  prepared  to  co-operate  with 
Hancock  in  an  assault.  Hancock,  with  the 
Second  corps,  was  to  pass  to  the  left  of  Wright 
during  the  night  and  assault  the  salient  at 
daylight.  Warren’s  Fifth  corps  was  to  assault 
the  works  in  his  front  to  keep  the  Confederates 
in  them,  and  on  the  extreme  left  Burnside  was 
to  lead  the  Ninth  corps  in  an  assault.  The 
day  was  very  stormy  and  disagreeable,  and  no 
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serious  fighting  took  place,  though  there  was 
heavy  skirmishing  along  the  entire  line,  in  which 
the  artillery  occasionally  took  part.  Wright 
extended  his  lines  during  the  afternoon.  The 
two  divisions  of  Barlow  and  Birney  of  Han¬ 
cock’s  corps  started  at  10  p.m.,  and  at  midnight 
reached  the  Brown  House,  where  they  found 
Mott’s  division ;  and  passing  over  the  intrench- 
ments,  and  as  near  to  the  picket  line  of  the 
enemy  as  possible,  they  began  the  formation  of 
the  column  of  assault.  Barlow’s  division  was 
formed  across  a  clearing  in  two  lines  of  masses, 
each  regiment  being  doubled  on  the  centre. 
Brooke’s  and  Miles’  brigades  constituted  the 
first  line,  and  Smyth  and  Brown  the  second. 
Birney’s  division  formed  on  Barlow’s  right,  in 
two  deployed  lines.  Mott  formed  in  rear  of 
Birney,  and  Gibbon’s  division  was  placed  in 
reserve.  It  was  nearly  daylight  when  these 
preparations  were  completed,  and  the  column 
formed  within  1,200  yards  of  the  Confederate 
line. 

The  Battle  of  the  Salient. —  The  point  to 
be  assailed  was  where  Lee’s  intrenchments  had 
been  carried  northward  to  enclose  a  space  about 
a  mile  in  length  and  half  a  mile  in  width, 
of  the  general  shape  of  an  acorn:  the  Con¬ 
federates  called  it  the  <(Mule-Shoe.®  Taken 
together,  the  faces  of  the  salient  or  ((Mule-Shoe® 
covered  about  two  and  one-quarter  miles  in 
length,  and  were  occupied  mainly  by  Ewell’s 
corps,  Edward  Johnson’s  division  holding  the 
apex  or  east  angle  of  the  works,  and  Rodes’ 
division  the  west  angle  and  face.  To  provide 
against  contingencies,  a  second  line  had  been  laid 
off  and  partly  constructed  some  distance  in  rear, 
so  as  to  cut  off  the  salient  at  its  base.  In  rear  of 
this  line  was  Gordon’s  division  as  a  reserve.  On 
Ewell’s  right  was  A.  P.  Hill’s  corps ;  on  his 
left  was  Longstreet’s,  commanded  by  R.  H. 
Anderson.  General  Lee  had  detected  some 
movements  that  indicated  a  withdrawal  from 
the  front  of  Anderson’s  corps  and,  under  the 
impression  that  Grant  had  begun  another  flank¬ 
ing  movement,  late  in  the  day  he  ordered  the 
withdrawal  of  all  the  artillery  in  the  left  and 
centre,  which  was  difficult  of  access,  that  it 
should  be  done  before  it  was  entirely  dark 
and  that  everything  should  be  in  readiness  to 
move  at  any  moment.  Under  this  order  Ewell’s 
chief  of  artillery  removed  all  but  two  batteries 
from  the  line  of  Edward  Johnson’s  division. 
During  the  night  Johnson  discovered  that  the 
Union  troops  were  massing  in  his  front;  and, 
convinced  that  he  would  be  attacked  in  the 
morning,  he  asked  Ewell  for  the  immediate 
return  of  the  artillery.  The  men  in  the  trenches 
were  on  the  alert,  when  at  dawn  on  the  morn¬ 
ing  of  the  12th  they  saw  a  dense  column  emerge 
from  the  woods  half  a  mile  in  front  of  the 
salient  and  rush  to  the  attack.  Johnson  says: 
“They  came  on  in  great  disorder,  with  a  narrow 
front,  extending  back  as  far  as  I  could  see.® 
The  charging  column  was  Barlow’s  division, 
led  by  the  brigades  of  Brooke  and  Miles.  It 
had  been  ordered  to  make  the  assault  at  4 
o’clock,  but  owing  to  a  heavy  fog  it  was  not 
sufficiently  light  to  enable  objects  to  be  clearly 
discerned  until  4.30,  when  the  order  to  charge 
was  given.  Birney,  on  the  right,  met  difficulty 
in  the  rough  ground  over  which  he  moved, 
but  kept  nearly  abreast  of  Barlow’s  line.  When 
the  Confederate  works  were  seen  a  wild  cheer 
was  given;  Brooke  and  Miles  tore  down  the 


abatis,  and  in  the  face  of  a  deadly  fire  sprang 
over  the  intrenchments,  and  a  desperate  hand- 
to-hand  encounter  ensued;  Birney  came  up  on 
the  right ;  the  battalion  of  Confederate  artillery 
that  had  been  withdrawn  came  back  just  in 
time  to  have  its  horses  and  cannoneers  shot 
down  before  a  gun  could  be  fired;  and  in  a 
very  short  time  nearly  a  mile  of  the  works  had 
been  carried.  General  Johnson  himself  and 
General  Steuart,  20  guns,  30  colors  and  nearly 
3,000  men  were  captured.  With  scarcely  a  halt 
Barlow  and  Birney  swept  on  for  nearly  half  a 
mile;  then,  thoroughly  disorganized,  they  were 
brought  to  a  stand  before  another  line  of  works, 
held  by  Gen.  J.  B.  Gordon’s  division  and  Lane’s 
brigade  of  Hill’s  corps.  As  Gordon  was  about 
to  charge,  General  Lee  rode  up  and  joined  him, 
evidently  intending  to  go  forward  with  him. 
Gordon  remonstrated,  the  men  cried,  (<General 
Lee  to  the  rear!®  and  one  of  them  seized  the 
general’s  bridle  and  led  his  horse  to  the  rear, 
and  Gordon’s  men  went  forward  and  attacked 
the  Union  lines  in  rear  of  the  captured  works. 
After  a  fierce  struggle  in  the  pine  woods  the 
Union  troops,  piled  in  one  upon  another,  six 
or  eight  lines  deep,  were  forced  back  out  of 
the  works  but  held  the  outer  side  of  them.  The 
Sixth  corps,  coming  up,  took  post  on  the  right 
of  the  Second,  occupying  the  line  from  the  west 
angle  southward;  Mott’s  division  joined  the 
Sixth  corps  at  that  angle;  Birney’s  division 
came  next  on  the  left;  then  Gibbon’s;  then 
Barlow’s.  All  set  at  work  to  turn  the  captured 
intrenchments.  There  was  great  confusion  in 
the  intermingling  of  commands  on  a  narrow 
front,  and  the  Confederates  now  made  most 
determined  efforts  to  recover  their  intrench¬ 
ments.  Anderson  sent  troops  from  the  left, 
three  brigades  of  Hill’s  corps  came  from  the 
right,  and  for  the  distance  of  nearly  a  mile, 
amid  a  cold,  drenching  rain,  the  combatants  en¬ 
gaged  in  a  desperate  struggle  across  the  breast¬ 
works.  General  Walker,  the  historian  of  the 
Second  corps,  says :  “They  fired  directly  into 
each  other’s  faces;  bayonet  thrusts  were  given 
over  the  intrenchments ;  men  even  grappled  with 
their  antagonists  across  the  piles  of  logs  and 
pulled  them  over,  to  be  stabbed  or  carried  to 
the  rear  as  prisoners.  General  Hancock  had, 
as  soon  as  the  first  success  was  achieved, 
brought  up  some  of  his  guns  to  within  300 
yards  of  the  captured  works,  and  these  were 
now  pouring  solid  shot  and  shell  over  the  heads 
of  our  troops,  into  the  space  crowded  with  the 
Confederate  brigades;  he  even  ran  a  section 
of  Brown’s  Rhode  Island,  and  a  section  of 
Gibbs’  Fifth  United  States,  up  to  the  breast 
works ;  and  though  the  muzzles  protruded  into 
the  very  faces  of  the  charging  Confederates, 
the  begrimed  cannoneers  for  a  time  continued  to 
pour  canister  into  the  woods  and  over  the  open 
ground  on  the  west  of  the  McCod  house.  The 
contest  had  settled  down  to  a  struggle  for  the 
recovery  of  the  apex  of  the  salient  between  the 
east  and  the  west  angle.  .  .  .  Never  before 
since  the  discovery  of  gunpowder,  had  such  a 
mass  of  lead  been  hurled  into  a  space  so  nar¬ 
row  as  that  which  now  embraced  the  scene  of 
combat.  Large  standing  trees  were  literally  cut 
off  and  brought  to  the  ground  by  infantry-fire 
alone.  If  any  comparison  can  be  made  between 
the  sections  involved  in  that  desperate  contest, 
the  fiercest  and  deadliest  fighting  took  place  at 
the  west  angle,  ever  afterward  known  as  (The 
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Bloody  Angled  Here  Wright’s  Sixth  corps 
had  taken  post  on  coming  up  at  6’o’clock.  .  .  . 
All  day  long  the  bloody  work  went  on,  and 
still  the  men  of  the  North  and  of  the  South 
were  not  gorged  with  slaughter.  The  trenches 
had  more  than  once  to  be  cleared  of  the  dead, 
to  give  the  living  a  place  to  stand.  All  day 
long,  and  even  into  the  night,  the  battle  lasted, 
for  it  was  not  till  12  o’clock,  nearly  20  hours 
after  the  command  ( Forward 5  had  been  given 
to  the  column  at  the  Brown  House,  that  the 
firing  died  down,  and  the  Confederates,  relin¬ 
quishing  their  purpose  to  retake  the  captured 
works,  began  in  the  darkness  to  construct  a  new 
line  to  cut  off  the  salient.®  During  the  day 
diversions  were  made  on  both  sides  to  relieve 
the  tremendous  pressure  in  the  centre.  On  the 
right  of  the  Sixth  corps,  Warren,  with  a  part 
of  the  Fifth,  made  an  attack  upon  Anderson’s 
corps  and  was  repulsed  with  a  loss  of  over  1,000 
men.  On  Hancock’s  left  Burnside’s  Ninth  corps 
made  an  assault,  and  after  lodging  the  head 
of  column  of  Potter’s  division  inside  of  Hill’s 
works,  it  was  attacked  in  flank  and  driven 
back  with  heavy  loss.  Later  in  the  day  General 
Early,  commanding  Hill’s  corps,  advanced  from 
his  works  to  strike  Burnside  in  flank,  Burnside 
was  met  in  motion  and  driven  back  to  his 
works,  and  Early  returned  to  his  own  lines. 
The  Union  forces  engaged  on  the  12th  num¬ 
bered  about  66,000  men,  of  whom  6,020  were 
killed  and  wounded,  and  800  missing.  The 
records  do  not  show  the  number  of  Confeder¬ 
ates  engaged,  nor  their  losses,  but  it  is  esti¬ 
mated  that  their  total  loss  was  between  9,000 
and  10,000,  of  whom  about  4,000  were  captured. 

On  the  morning  of  the  13th  it  was  ascer¬ 
tained  that  the  Confederates,  failing  to  recover 
their  lost  intrenchments,  had  fallen  back,  and 
Colonel  Carroll,  with  a  brigade  of  the  Second 
corps,  went  forward  to  reconnoiter,  found  them 
strongly  intrenched  on  a  new  line  at  the  base 
of  the  salient  and  after  a  sharp  engagement 
withdrew.  Dispositions  were  now  made  to  turn 
Lee’s  right  flank,  and  during  the  night  of  the 
13th  the  Fifth  corps,  followed  by  the  Sixth, 
moved  over  to  the  Fredericksburg  road.  The 
14th  was  occupied  in  getting  the  two  corps 
in  position.  The  Confederates  were  found 
strongly  intrenched  on  the  Fredericksburg  road 
in  front  of  Spottsylvania  Court  House,  and  an 
attack  was  deemed  inexpedient.  During  the  day 
the  Confederates  attacked  Upton’s  brigade  of 
the  Sixth  corps,  and  compelled  it  to  fall  back 
from  an  advanced  position,  but  the  ground  was 
immediately  retaken  by  a  brigade  from  the 
Fifth  and  one  from  the  Sixth  corps.  When  Lee 
saw  that  the  Fifth  corps  had  moved  away  from 
Anderson’s  front,  Anderson’s  corps  was  shifted 
from  the  left  to  the  extreme  right,  beyond  the 
Fredericksburg  road,  and  extended  the  line  to 
Po  River.  Ewell  still  held  the  works  in  rear 
of  the  bloody  salient.  From  the  12th  to  the 
18th  Grant  was  employed  in  constant  recon- 
noitering  and  skirmishing,  developing  Lee’s 
position  and  ascertaining  if  he  could  find  a 
weak  point  in  it;  also  in  establishing  a  base 
at  Aquia  Creek,  sending  the  sick  and  wounded 
there,  drawing  necessary  supplies  and  await¬ 
ing  the  arrival  of  reinforcements  from  Wash¬ 
ington  to  fill  his  depleted  ranks.  Early  in  the 
morning  of  the  18th  the  Second  corps,  ,sup- 
ported  by  the  Sixth  corps  on  the  right  and  Burn¬ 
side’s  Ninth  corps  on  the  left,  Warren  assist¬ 


ing  with  his  heavy  artillery,  made  an  attempt 
to  force  the  lines  held  by  Ewell’s  corps,  at  the 
only  point  where  former  efforts  had  met  with 
even  partial  success.  It  was  a  failure.  Under 
the  fire  of  29  guns  of  Carter’s  battalion,  which 
swept  all  the  approaches  to  Ewell’s  line,  the 
attacking  force  was  driven  back  before  it  came 
well  within  reach  of  musketry,  with  a  loss  of 
over  2,000  killed  and  wounded.  Grant  gave 
up  further  effort;  deeming  it  impracticable  to 
break  Lee’s  lines  at  Spottsylvania  Court  House, 
he  issued  orders  on  the  18th  with  a  view  to  a 
movement  to  the  North  Anna  to  begin  at  12 
o’clock  on  the  night  of  the  19th.  In  pursuance 
to  this  plan,  on  the  19th  the  Second  and  Ninth 
corps  were  moved  to  the  left,  the  Ninth  corps 
taking  position  on  the  .  left  of  the  Sixth,  with 
the  Second  in  reserve.  Late  in  the  afternoon 
Ewell’s  corps  attempted  a  flank  march  around 
Grant’s  left  to  ascertain  the  extent  of  his  move¬ 
ment  and  get  possession  of  the  Fredericksburg 
road.  He  was  met  by  Tyler’s  division  of  new 
troops,  who,  being  reinforced  by  Crawford’s 
division  of  the  Fifth  corps  and  Birney’s  of  the 
Second,  after  a  severe  engagement  lasting  until 
dark,  drove  Ewell  back.  Some  of  Ewell’s 
forces,  pushing  to  the  rear  on  the  Fredericks¬ 
burg  road,  met  Ferrerp’s  division  of  colored 
troops,  by  whom  they  were  repulsed.  Ewell’s 
loss  during  the  day  was  about  900.  Grant  re¬ 
ports  his  own  loss  as  196  killed,  1,090  wounded 
and  249  missing.  Ewell’s  attack  delayed  Grant’s 
march  for  the  North  Anna  24  hours.  On  the 
night  of  the  20th  the  Second  corps  and  a  small 
force  of  cavalry  under  General  Torbert  were 
pushed  through  Bowling  Green  to  Milford, 
followed  on  the  three  succeeding  days  by  the 
rest  of  the  army.  Lee  followed,  and  the  lines 
around  Spottsylvania  Court  House  were  de¬ 
serted.  The  entire  losses  of  the  Union  army 
around  Spottsylvania  Court  House  from  May 
8  to  19  inclusive  are  estimated  by  General 
Humphreys  as  15,722  killed  and  wounded,  and 
2,001  missing,  an  aggregate  of  17,723.  The 
Confederate  losses  are  not  known,  but  were 
very  severe.  Consult  Official  Records>  (Vol. 
XXXVI)  ;  Humphreys,  A.  A.,  (The  Virginia 
Campaign  of  1864-65 )  (New  York  1883)  ; 
Walker,  F.  A.,  ( History  of  the  Second  Army 
Corps >  (ib.  1886);  Powell,  W.  H.,  ‘History 
of  the  Fifth  Army  Corps5  (ib.  1896)  ;  Penny- 
packer,  ‘Life  of  General  Meade5  ;  Grant,  U.  S., 
(Personal  Memoirs5  (Vol.  II,  New  York  1885: 
86)  ;  Early,  J.  B.,  (The  Last  Year  of  the  War 
for  Independence5  (ib.  1867)  ;  Lee,  F.,  ‘The 
Life  of  General  R.  E.  Lee5  (ib.  1894)  ;  Long,  A. 
L.,  (Life  of  General  Lee5  (ib.  1886)  ;  Gordon, 
G.  H.,  ‘A  War  Diary  of  Events  in  the  War 
of  the  Great  Rebellion5  (Boston  1882)  ;  The 
Century  Company,  ‘Battles  and  Leaders  of  the 
Civil  War5  (Vol.  IV,  New  York  1887-88). 

SPOUTING  HORNS.  Wave-cut  caves 
along  shore  lines  sometimes  extend  back  some 
distance  from  the  face  of  the  cliff  and  by  rea¬ 
son  of  a  fracture  or  joint  in  the  rock  open  up 
to  the  surface  of  the  ground  through  a  deep 
pit  or  well.  During  storms  these  frequently 
spout  foam  and  water  which  has  been  driven 
into  the  cave  by  the  waves.  Such  an  opening 
is  called  a  spouting  horn  or  blowhole. 

SPRAGUE,  sprag,  Austin  Velorous  Mil- 

ton,  American  inventor :  b.  Rochester,  N.  Y., 
28  May  1840.  He  received  special  instruction 
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in  law,  medicine  and  engineering,  and  in  1865 
went  to  the  Pennsylvania  oil-fields  where  he 
engaged  in  perfecting  methods  of  improved  oil 
production.  The  frequent  explosion  of  boilers, 
caused  by  the  use  of  the  brackish  water  of  the 
Allegheny  River,  suggested  to  him  a  plan  for 
raising  the  water  of  the  river  to  a  reservoir 
whence  it  could  be  supplied  to  the  boilers.  He 
successfully  executed  his  plan,  overcoming  the 
difficulty  caused  by  an  elevation  of  740  feet  in 
a  distance  of  2*4  miles.  He  has  invented  vari¬ 
ous  household  articles,  improvements  in  laun¬ 
dry  machinery,  disinfectors,  thermaerotherapie 
apparatus,  introduced  steam  for  the  sterilization 
of  surgical  instruments  and  dressings  in  1890, 
began  experiments  in  1891  with  hot  dry  air  for 
therapeutical  purposes,  since  generally  adopted, 
and  introduced  the  use  of  steam  for  the  disin¬ 
fection  of  textile  fabrics  in  1899. 

SPRAGUE,  Frank  Julian,  American  elec¬ 
trical  engineer  and  inventor:  b.  Milford,  Conn., 
25  July  1857.  While  at  high  school  in  North 
Adams,  Mass.,  he  won  competitive  appointment 
to  United  States  Naval  Academy,  from  which 
he  graduated  with  honors  in  1878.  He  then 
became  interested  in  electrical  inventions  and 
took  a  special  course  in  physics  under  the  late 
Admiral  Sampson.  Shortly  after  graduation 
he  started  on  a  tour  of  duty  around  the  world, 
and  was  correspondent  of  the  Boston  Herald 
while  General  Grant  was  on  the  flagship  of  the 
Asiatic  squadron.  In  1882  he  was  appointed  a 
member  of  the  jury  of  awards  at  the  Crystal 
Palace  electrical  exhibition,  where  he  conducted 
all  the  tests  on  dynamo- electric  machinery,  elec¬ 
tric  lights  and  gas  engines,  his  report  being 
published  in  full  by  the  Navy  Department.  In 
1883  he  passed  examination  for  promotion,  then 
obtained  a  year’s  leave,  resigned  and  became 
assistant  to  Thomas  A.  Edison ;  a  year  later 
parted  company  with  Mr.  Edison  and  formed 
the  Sprague  Electric  Railway  and  Motor  Com¬ 
pany,  which,  with  his  newly  invented  constant 
speed  electric  motor,  began  active  exploitation 
for  industrial  purposes.  Began  inventions  in 
electric  railways  in  the  early  ’80s,  and  conducted 
extensive  experiments  on  the  New  York  Ele¬ 
vated  Railway  in  1886.  Is  generally  recognized 
as  the  pioneer  of  the  modern  trolley  road,  the 
first  important  installation  of  which  was  made 
by  him  at  Richmond,  Va.,  in  1887-88.  (See 
Traction,  Electric).  In  1887  he  invented  the 
<(multiple  unit®  system  of  electric  train  opera¬ 
tion,  by  which  several  cars  in  a  train  are  inde¬ 
pendently  equipped,  but  all  are  under  common 
control  from  several  points.  Has  been  an  ac¬ 
tive  exponent  of  underground  electric  traction. 
He  was  awarded  a  gold  medal  at  the  Paris  Ex¬ 
hibition  in  1889,  the  Elliot  Cresson  medal  by 
the  Franklin  Institute  in  1904,  and  the  grand 
prize  by  the  Louisiana  Purchase  Exposition  for 
his  inventions  and  developments  in  electric  rail¬ 
ways  ;  also  the  Edison  Medal,  in  1910,  for 
^inventive  achievement  in  electrical  science, 
engineering  and  arts.?5  He  was  a  member  of 
the  electrical  commission  which  had  charge  of 
the  electrification  of  the  New  York  Central  Rail¬ 
road  terminals,  and  coinventor  of  its  protected 
third  rail ;  also  member  of  the  commission 
which  investigated  the  possibilities  of  electrifi¬ 
cation  of  the  Sierra  Division  of  the  Southern 
Pacific  Company  and  was  primarily  responsible 
for  the  use  of  high  potential  direct  current  in 
vol.  25—29 


railway  work.  He  was  chairman  of  commit¬ 
tees  on  electricity  and  ship  construction  of  the 
United  States  Naval  Consulting  Board;  presi¬ 
dent  of  the  Sprague  Development  Corporation 
and  the  Sprague  Safety  Control  and  Signal 
Corporation  and  inventor  of  system  of  auto¬ 
matic  braking  control  of  trains.  He  has  writ¬ 
ten  many  scientific  papers  on  electric  motor  and 
railways  and  kindred  subjects. 

SPRAGUE,  Homer  Baxter,  American  edu¬ 
cator:  b.  Sutton,  Miss.,  19  Oct.  1829;  d.  23 
March  1918.  He  was  graduated  from  Yale  in 
1852,  studied  at  the  Yale  Law  School  and  in 
1854  was  admitted  to  the  bar.  He  entered  the 
Union  army  in  1861,  was  commissioned  colonel 
in  1864  and  in  1866  was  mustered  out  of  service. 
He  was  a  member  of  the  Connecticut  legisla¬ 
ture  in  1868,  professor  at  Cornell  in  1868-70 
and  was  founder  and  first  president  of  Martha’s 
Vineyard  Summer  Institute.  He  was  president 
of  Mill’s  College,  California,  in  1885-86,  of  the 
University  of  North  Dakota  in  1877-91  and 
thereafter  was  a  lecturer  at  Drew  Theological 
Seminary,  Chautauqua  assemblies  and  else¬ 
where.  He  published  fellowship  of  Slave¬ 
holders5  (1857)  ;  (High  School  and  Citizen¬ 
ship5  (1883)  ;  <  Voice  and  Gesture5  (1874- 
1903)  ;  ( History  of  the  Thirteenth  Connecticut 
Infantry5  (1867);  Unaugural  Addresses5 
(Adelphi  Academy,  1870,  Mills  College,  1885)  ; 
(The  Place  of  Literature  in  a  College  Course5 
(1887)  ;  (An  Educational  Party  Needed5 
(1886)  ;  (Fi;ee  Text-books  Necessary  in  School 
and  College5  (1886)  ;  (The  Pilgrim  Fathers  and 
Civil  Government5  (1894)  ;  (The  Assassina¬ 
tion:  Who  is  Responsible5  (1901);  (The  Na¬ 
tion’s  Honor  Roll :  Fiftieth  Anniversary  of 
Yale  Class  of  18525  (1902)  ;  ( Shakespeare’s  Al¬ 
leged  Blunders  in  Legal  Terminology5  (1902)  ; 
(The  Right  and  the  Wrong  in  our  Civil  War5 
(1903)  ;  < Appreciation  of  Daniel  Coit  Gilman5 
(1910)  ;  appreciation  of  George  W.  Shinn5 
(1911)  ;  (The  Elevation  of  His  Satanic 
Majesty  in  Alpha  Sigma  Phi5  (1912)  ;  ( Ban¬ 
quet  Speech  as  Grand  Senior  President5 
(1913)  ;  (Literal  Metrical  Version  of  the  Book 
of  Job,5  with  ( Essay  on  The  Mystery  of  Un¬ 
deserved  Suffering  in  the  Light  of  Evolution5 
(1914)  ;  fights  and  Shadows  in  Confederate 
Prisons5  (1915)  ;  ( Studies  in  Shakespeare5 

(first  series)  ;  for  several  years  preceding  his 
death  he  lectured  annually  at  Cornell  on 
Shakespeare,  Milton,  The  Book  of  Job,  Gold¬ 
smith,  The  Story  of  Paradise  Lost,  etc. 

SPRAGUE,  William,  American  legislator: 
b.  Cranston,  R.  I.,  12  Sept.  1830;  d.  1915.  He 
entered  the  counting-house  of  his  father, 
senior  partner  of  the  A.  and  W.  Sprague  Manu¬ 
facturing  Company,  when  16,  and  afterward 
with  his  brother  succeeded  to  the  ownership  of 
the  business.  He  was  governor  of  Rhode 
Island  in  1860-63  and  was  among  the  most  ac¬ 
tive  of  the  (<war  governors.55  He  went  to  the 
front,  participated  in  the  first  battle  of  Bull 
Run  and  in  the  Peninsular  campaign  and  in 
1863  was  elected  to  the  United  States  Senate, 
whereupon  he  resigned  his  governorship.  He 
served  in  the  Senate  until  1875  and  then  re¬ 
sumed  his  manufacturing  business.  He  was 
married  in  1863  to  the  celebrated  Kate  Chase, 
daughter  of  Salmon  P.  Chase,  from  whom  he 
was  afterward  divorced. 
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SPRAGUE,  William  Buell,  American 
Congregationalist  clergyman  and  author:  b. 
Andover,  Conn.,  16  Oct.  1795;  d.  Flushing, 
N.  Y.,  7  May  1876.  He  was  graduated  at  Yale 
University  in  1815,  studied  theology  at  Prince¬ 
ton  University  and  was  ordained  in  1819.  He 
held  pastorates  at  Springfield,  Mass.,  in  1819— 
29,  and  at  Albany,  N.  Y.,  in  1829-69.  He  made 
an  extensive  collection  of  manuscripts, 
pamphlets  and  other  matter  connected  with  both 
religious  and  secular  American  history,  which 
at  his  death  was  divided  between  the  State 
Library  at  Albany  and  Harvard  University. 
He  was  author  of  several  biographical  works 
besides  his  most  important  work,  (Annals  of 
the  American  Pulpit'  (9  vols.,  1857-69). 

SPRAGUE,  Conn.,  township  in  New  Lon¬ 
don  County,  on  the  Shetucket  River,  18  miles 
north  of  New  London,  on  the  New  York,  New 
Haven  and  Hartford  Railroad.  It  has  a  Ro¬ 
man  Catholic  academy  and  manufactures  in¬ 
clude  hospital  supplies,  paper  and  woolen  and 
cotton  goods.  Pop.  2,551. 

SPRAIN,  the  partial  displacement  or 
twisting  of  a  joint  with  stretching,  and  more 
or  less  injury  to  the  articulating  apparatus;  the 
ligaments,  tendons  and  their  sheaths  being  all 
involved  in  the  injury,  while  sometimes  even 
small  portions  of  the  articulating  processes  of 
bones  are  separated.  All  joints  are  liable  to 
this  accident,  but  the  wrist  and  ankle  are  most 
frequently  the  seat  of  this  injury;  their  lia¬ 
bility  arising  from  their  immobility,  compared 
with  such  a  joint  as  the  shoulder,  which  is  more 
liable  to  dislocation.  A  sprain  is  attended  with 
violent  p*tin,  and  the  sufferer  feels  sick  and 
faint.  Swelling  and  discoloration  rapidly  take 
place  from  extravasation  of  blood  into  the 
sheaths  of  the  tendons  and  the  other  surround¬ 
ing  tissues,  through  laceration  of  the  smaller 
blood-vessels.  Subsequently  the  swelling  is 
kept  up  in  consequence  of  the  effusion  of  serum 
from  the  incited  action  which  occurs.  Thus 
the  joint  is  much  deformed,  and  great  care  is 
required  in  examining  the  parts  to  guard  against 
mistakes  and  to  gain  an  exact  knowledge  of  the 
nature  of  the  injury  so  as  to  ascertain  decidedly 
and  at  once  whether  it  be  a  simple  sprain,  or 
whether  there  be  fracture  or  dislocation.  For 
this  purpose  the  radiograph  has  been  most 
valuable.  If  it  is  a  simple  sprain  the  part  af¬ 
fected  should  be  laid  in  an  easy  position  on  a 
pillow  and  confined  in  that  position  by  broad 
slips  of  bandage  crossing  the  limb  and  pinned 
at  each  end  of  the  sides  of  the  pillow.  The 
part  should  at  first  be  fomented  for  an  hour 
or  two  with  cloths  wrung  out  of  warm  water; 
afterward  it  is  to  be  wrapped  in  cloths  wetted 
with  a  warm  lotion,  say  of  sugar  of  lead,  one 
dram ;  opium,  one  dram ;  and  boiling  water, 
one  quart.  These  cloths,  when  applied,  should 
be  covered  with  oiled  silk  or  cotton  to  prevent 
evaporation.  Absolute  rest  is  the  principal 
point  to  be  attended  to.  To  secure  this,  when 
there  is  much  restlessness,  it  sometimes  be¬ 
comes  necessary  to  use  splints.  In  case  of  in¬ 
flammation,  a  purgative  may  assist.  After  the 
pain  abates  and  the  swelling  disappears,  gentle 
rubbing  with  a  soap  and  opium  liniment  is  well, 
and  a  light  flannel  bandage  should  be  applied. 
If  the  joint  remains  weak  and  stiff,  stimulat¬ 
ing  frictions  will  be  found  useful,  also  the 
pouring  of  water  on  the  part  from  a  height, 


beginning  with  warm  water,  and  after  a  time 
gradually  reducing  the  temperature  till  the 
patient  can  bear  it  cold.  After  each  applica¬ 
tion  the  part  should  be  well  rubbed,  as  other¬ 
wise  it  may  become  rheumatic;  rheumatism  is 
a  very  common  occurrence  in  parts  injured  by 
sprains  and  fractures.  Too  great  caution  can¬ 
not  be  applied  in  bringing  a  joint  which  has 
been  sprained  into  use,  as  many  diseases  of 
joints  are  brought  on  by  mismanagement. 

SPRECKELS,  sprek'elz,  Claus,  American 

merchant :  b.  Darmstadt,  Hanover,  Germany, 
1828;  d.  San  Francisco,  Cal.,  26  Dec.  1908.  He 
came  to  the  United  States  in  1846  and  settled 
in  Charleston,  S.  C.  In  1856  he  went  to  San 
Francisco,  where  he  kept  a  store  and  later  a 
brewery,  and  in  1863  established  the  Bay  Sugar 
Refinery.  He  imported  his  raw  materials  from 
Hawaii  where  he  acquired  large  properties,  and 
owned  in  addition  a  beet  sugar  farm  of  1,500 
acres  and  a  factory  at  Watsonville,  Cal.  By 
financing  the  Pacific  Steamship  Company  he  se¬ 
cured  an  advantage  in  ocean  freight  rates.  He 
invented  a  new  refining  process  and  was  by  far 
the  most  active  man  of  his  time  in  the  devel¬ 
opment  of  the  sugar  industry  in  the  western 
United  States. 

SPRECKLES,  Rudolph,  American  sugar 
refiner,  capitalist  and  civic  reformer :  b.  San 
Francisco,  Cal.,  1  Jan.  1872.  He  entered  his 
father’s  sugar  refinery  at  Philadelphia  when  a 
youth,  and  at  the  age  of  22  became  owner  of 
his  father’s  interests  in  the  Hawaiian  Commer¬ 
cial  and  Sugar  Company.  He  was  markedly 
successful  in  his  handling  of  its  affairs  and  re¬ 
mained  in  Hawaii  until  1898  when  he  sold  out 
at  a  figure  that  netted  him  a  large  fortune.  He 
then  returned  to  San  Francisco  and  engaged  in 
banking.  He  has  been  prominent  in  the 
municipal  affairs  of  San  Francisco,  lent  mate¬ 
rial  assistance  at  the  time  of  the  earthquake 
and  organized  and  financed  the  exposure  of  th(e 
city’s  graft  scandals  in  1906. 

SPREE,  spra,  a  river  of  Germany  which 
rises  near  New  Salza  in  Saxony  at  a  height  of 
about  1,200  feet  in  the  Riesengebirge,  and  after 
traversing  227  miles  flows  by  canal  into  the 
Havel  at  Spandau.  It  has  also  been  connected 
with  the  Oder  by  a  canal  17  miles  in  length.  It 
has  been  deepened  and  canalized  until  it  is  navi¬ 
gable  almost  its  entire  length,  and  divides  into 
several  arms  in  passing  through  Berlin.  One 
section  of  the  stream  spreads  out  into  a  wide 
marshy  region  known  as  the  Spreewald. 

SPRENGER,  sprenger,  Jacob,  German 

theologian  of  the  15th  century,  who  with  Hein¬ 
rich  Kramer,  was  the  author  of  the  ( Malleus 
MaleficarunP  or  (Hexenhammer>  (1489), 
which  first  formulated  in  detail  the  doctrine  of 
witchcraft,  and  formed  a  textbook  of  pro¬ 
cedure  for  witch  trials.  They  were  appointed 
inquisitors  under  the  bull  (Summis  desider- 
antes  affectibus)  of  Innocent  VIII  in  1484,  and 
their  work  is  arranged  in  three  parts  — 

<  Things  that  pertain  to  Witchcraft ;  <The  Ef¬ 
fects  of  Witchcraft  ;  and  <The  Remedies  for 
Witchcraft. >  It  discusses  the  question  of  the 
nature  of  demons;  the  causes'  why  they  seduce 
men,  and  particularly  women;  transformations 
into  beasts,  as  wolves  and  cats ;  and  the  various 
charms  and  exorcisms  to  be  employed  against 
witches. 
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SPRENGTPORTEN,  Goran  Magnus, 

Count,  Swedish  and  Russian  soldier  and  poli¬ 
tician:  b.  1740;  d.  1819.  He  was  a  younger 
brother  of  Jakob  Magnus  Sprengtporten  (q.v.) 
and  assisted. the  latter  in  the  revolution  of  1772. 
In.  1775,  having  risen  to  the  rank  of  colonel  and 
brigadier  in  East  Finland,  he  distinguished  him¬ 
self  as  an  organizer  and  administrator.  At 
Brahelinnd  he  founded  a  military  school  which 
afterward  became  a  state  institution.  By  nature 
irritable  and  suspicious,  he,  like  his  brother, 
conceived  the  idea  that  his  services  to  his  sov¬ 
ereign  had  not  been  accorded  the  appreciation 
he  felt  they  deserved.  In  1779  he  entered  the 
French  service  and  remained  therein  for  two 
years.  In  1781  he  returned  to  Finland  and  con¬ 
ceived  a  plan  for  separating  the  grand  duchy 
from  Sweden  and  establishing  it  as  an  inde¬ 
pendent  state  under  Russian  protection.  In  1786 
he  openly  opposed  Gustavus  III  and  endeavored 
to  persuade  the  Russian  ministers  to  aid  the 
Finns  by  force  of  arms.  A  year  later  he  en¬ 
tered  the  Russian  service  at  the  invitation  of 
Catherine  II.  During  the  Russo-Swedish  War 
of  1788-90  he  was  placed  in  command  of  a 
Russian  army  corps,  and  was  seriously  wounded 
at  the  Battle  of  Parosalmi  in  1790.  He  is  said 
to  have  taken  no  direct  part  in  the  Anjala  con¬ 
spiracy,  but  urged  Catherine  to  support  it. 
When  the  war  ended  he  found  himself  in  a 
precarious  position.  Not  only  had  the  High 
Court  of  Sweden  adjudged  him  a  traitor,  but 
Catherine  had  learned  to  look  upon  him  as  an 
impostor,  incompetent  and  unable  to  fill  his 
promises.  From  1793-98  he,  finding  a  none  too 
congenial  atmosphere  in  Russia,  lived  at  Toplitz, 
Bohemia.  When  Catherine  II  was  succeeded  by 
the  Emperor  Paul,  the  latter,  in  1800,  engaged 
Sprengtporten  to  confer  with  Napoleon  regard¬ 
ing  the  Maltese  Order  and  the  exchange  of 
prisoners.  Paul’s  death  brought  about  another 
era  of  disgrace  for  the  adventurer  which  lasted 
for  seven  years.  However,  on  1  Dec.  1808  he 
was  appointed  the  first  Russian  governor-gen¬ 
eral  of  Finland  and  given  the  title  of  Count. 
His  great  unpopularity  resulted  in  his  resigna¬ 
tion  the  following  year  and  thereafter  he  lived 
in  retirement. 

SPRENGTPORTEN,  Jakob  Magnus, 

Swedish  soldier:  b.  1727 ;  d.  1786.  Whatever 
triumphs  were  experienced  by  the  Swedish  army 
during  the  Seven  Years’  War  were  due,,  almost 
entirely,  to  Sprengtporten’s  military  ability.  He 
entered  the  army  when  a  mere  youth  and  dur¬ 
ing  the  war  above  referred  to  was  promoted 
to  lieutenant-colonel,  having  the  reputation  of 
being  the  ^smartest®  officer  in  the  service.  Such 
energy,  ability  and  ambition  as  were  possessed 
by  Sprengtporten  could  not  lie  dormant.  Gather¬ 
ing  about  him  a  band  of  young  officers,  royalists, 
everyone  of  them,  he  organized  the  so-called 
Svenska  Botten  to  oppose  the  misrule  of  the 
^Hats®  and  “Caps®.  His  organization  was  sup¬ 
pressed  and'  he  then  conceived  the  idea  of  a 
revolution  which  was  to  begin  in  Finland  where 
his  own  regiment  was  stationed.  His  plan  was 
to  seize  the  fortress  of  Sveaborg,  and  thereby 
gain  control  of  Finland,  then  to  embark  for 
Sweden  and  make  a  night  attack  upon  Stock¬ 
holm,  the  capital.  Gustavus  III,  before  whom 
he  laid  his  plans,  heartily  approved  of.  them, 
since  Sprengtporten’s  object  was  to  dislodge 
the  ruler’s  own  enemies.  Sprengtporten  went 


to  Helsingfors  and  on  16  Aug.  1772  per¬ 
suaded  the  fortress  of  Sveaborg  to  submit  to 
him.  The  submission  of  Helsingfors  followed 
and  within  one  week  all  Finland  was  under 
the  control  of  the  Sprengtporten  forces.  On 
23  August  Sprengtporten  embarked  for  Stock¬ 
holm,  but  the  wind  was  against  him  and  before 
he  arrived  Gustavus  III  had  carried  out  the 
revolutionary  plan  without  assistance.  Sprengt¬ 
porten,  however,  was  received  in  Sweden  with 
great  acclaim,  made  a  lieutenant-general  and 
colonel  of  the  guards  and  placed  at  the  head 
of  a  commission  to  strengthen  Finland’s  de¬ 
fenses.  But  notwithstanding  the  honors  con¬ 
ferred  upon  him,  he  conceived  the  idea  that 
Gustavus  had  treated  him  badly  in  forestalling 
the  revolution  and  absolutely  refused  to  forgive 
the  ruler.  Gustavus  showed  him  every  con¬ 
sideration,  offered  to  make  him  commander-in- 
chief  in  Finland  on  the  eve  of  threatened  war 
with  Russia  and  in  various  ways  endeavored 
to  placate  him.,  but  all  to  no  purpose.  Through¬ 
out  the  remainder  of  his  days  he  constantly 
indulged  in  impertinences  toward  his  monarch. 
He  resigned  as  colonel  of  the  guard  in  a  fit  of 
indignation  and  was  allowed  a  pension  of  ap¬ 
proximately  $12,000  a  year  together  with  the 
unusual  privilege  of  a  guard  of  honor  through¬ 
out  the  remainder  of  his  days. 

SPRIGTAIL  DUCK,  or  PINTAIL,  a 
very  distinct  species  of  fresh-water  duck  ( Dafila 
acuta)  the  male  of  which  is  especially  distin¬ 
guished  by  the  great  prolongation  and  narrow¬ 
ness  of  the  middle  pair  of  tail-feathers.  Both 
the  females  and  the  young  of  the  latter  have 
the  tail-feathers  very  stiff  ,  and  acute,  but  not 
otherwise  peculiar.  The  sprigtail  is  a  very  hand¬ 
some  duck  of  more  trim  and  slender  appear¬ 
ance  than  *nost  species  and,  including  the  tail, 
may  reach  two  and  one-half  feet  in  length.  It 
inhabits  the  entire  northern  hemisphere  and 
on  the  American  side  breeds  in  the  northern 
United  States  and  Canada  and  winters  in  the 
Southern  States  and  the  West  Indies.  It  is, 
however,  especially  an  inland  duck,  and,  both 
when  breeding  and  migrating,  associates  with 
teals  and  mallards  in  reedy  sloughs  and  about 
lake  margins.  Its  food  being  chiefly  vegetable, 
and  consisting  largely  of  wild  rice,  it  is  one  of 
the  best  of  table  ducks.  A  swift  flyer,  and  one 
of  the  most  alert  and  wary  of  ducks,  it  affords 
fine  sport  to  the  skilful  gunner.  The  nest,  is 
always  on  the  ground  near  the  water  and  hid¬ 
den  in  rushes  or  grass,  often  at  the  base  of  a 
tree.  As  with  most  of  the  ducks,  it  is  lined 
with  down  and  the  6  to  12  elongated  elliptical 
eggs  are  of  a  plain  grayish  olive  color.  See 
Duck. 

SPRING,  Gardiner,  American  Presbyterian 
clergyman,  son  of  Samuel  Spring  (q.v.)  :  b. 
Newburyport,  Mass,  24  Feb.  1785;  d.  New  York, 
18  Aug.  1873.  He  was  graduated  from  Yale  in 
1805  and  was  admitted  to.  the  bar  in  1808,  but 
abandoned  law  for  the  ministry.  He  was  or¬ 
dained  pastor  of  the  Brick  (Presbyterian) 
Church,  New  York,  in  1810,  and  continued  in 
that  pastorate  until  his  death.  He  declined  the 
presidencies  of  Hamilton  and  Dartmouth  Col¬ 
leges.  His  publications  include  ( Essays  on  the 
Distinguishing  Traits  of  Christian  Character) 
(1813)  ;  Obligations  of  the  World  to  the  Bible) 
(1844);  (The  Glory  of  Christ*  (1852);  (Brick 
Church  MemoriaP  (1861),  etc. 
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SPRING,  Leverett  Wilson,  American  edu¬ 
cator:  b.  Grafton,  Vt.,  5  Jan.  1840;  d.  24  Dec. 
1917.  He  was  graduated  from  Williams  College 
in  1863,  studied  theology  at  Hartford  and 
Andover,  and  in  1868-81  was  engaged  in  the 
Congregational  ministry.  He  occupied  the  chair 
of  English  literature  at  the  Kansas  State  Uni¬ 
versity  in  1881-86  and  the  same  chair  at  Wil¬ 
liams  College  in  1886-1909  when  he  became  pro¬ 
fessor  emeritus.  In  1885  he  published  Kansas5 
—  the  first  non-partisan  account  of  the  border 
struggles  —  and  subsequent  historians  have  gen¬ 
erally  accepted  the  conclusions  set  forth  in  the 
book.  He  also  published  articles  in  magazines 
concerning  the  Kansas  career  of  John  Brown. 

SPRING,  Samuel,  American  Congrega¬ 
tional  clergyman:  b.  Northbridge,  Mass.,  27 
Feb.  1746;  d.  Newburyport,  Mass.,  4  March 
1819.  He  was  graduated,  from  Princeton  in  1771, 
was  licensed  to  preach  in  1774,  became  a  chap¬ 
lain  in  the  Continental  army  in  1775,  served  un¬ 
der  Arnold  at  Quebec,  and  in  1776  left  the  army. 
He  was  ordained  in  1 777  and  from  then  until 
his  death  was  pastor  of  the  church  at  New¬ 
buryport.  He  was  instrumental  in  uniting  the 
two  parties  in  the  Congregational  Church,  and 
a  founder  of  Andover  Theological  Seminary. 

SPRING,  the  season  of  the  year  which  fol¬ 
lows  winter  and  ushers  in  summer,  and  which 
in  the  United  States  includes  the  months  of 
March,  April  and  May.  The  first  of  these 
months,  however,  often  presents,  in  the  North¬ 
ern  States,  the  harshest  features  of  .winter, 
although  at  other  times  genial  and  springlike. 
In  the  hot  regions  of  Central  and  South 
America  the  seasons  are  divided  into  dry  and 
wet,  and  the  changes  come  suddenly  and  with¬ 
out  any  transitional  periods.  The  astronomi¬ 
cal  spring  in  the  southern  hemisphere  begins 
23  September  and  ends  21  December,  corre¬ 
sponding  in  some  degree  to  the  northern 
autumn. 

SPRING,  outflow  of  water.  See  Springs. 

SPRING,  in  mechanics.  See  Springs. 

SPRING  BEAUTY.  See  Claytonia. 

SPRING-BEETLES,  or  CLICK- 
BEETLES.  See  Elater. 

SPRING,  or  GREEN,  FROG.  See  Frog. 

SPRING  GARDEN  INSTITUTE,  an 

educational  institution  located  in  Philadelphia, 
Pa.  It  was  founded  by  public-spirited  citizens 
in  1850  and  incorporated  in  1851  for  the  pur¬ 
pose  of  affording  industrious  young  people  of 
the  city  an  opportunity  for  self-improvement. 
It  was  established  in  a  building  at  the  corner  of 
Broad  and  Spring  Garden  streets  which  was 
dedicated  in  1852.  Its  capacity  was  doubled  in 
1899  by  the  addition  of  a  new  building.  The  in¬ 
stitute  has  an  average  annual  enrolment  of 
over  1,600  students. 

SPRING-HALT,  or  STRING-HALT,  a 

sudden  involuntary  twitching  or  convulsive 
movement  of  the  muscles  of  either  hind  leg 
in  the  horse,  the  leg  being  raised  unnaturally 
high  and  lowered  with  excessive  force. 

SPRING  HILL,  Nova  Scotia,  town  in 
Cumberland  County,  70  miles  northeast  of  Hali¬ 
fax,  on  the  Cumberland  and  the  Intercolonial 
railways.  There  are  important  coal  mines  in 


the  vicinity.  Industries  include  meat  packing 
and  the  manufacture  of  furniture  and  doors. 
Pop.  (1921)  4,955. 

SPRING  HILL,  Engagement  at.  After 
General  Sherman  had  started  from  Atlanta, 
on  his  march  to  the  sea  (q.v.),  General  Hood, 
commanding  the  Confederate  Army  of  Tennes¬ 
see,  marched  northward  from  Florence,  Ala., 
19  Nov.  1864,  to  drive  General  Thomas  from 
Nashville  and  back  to  the  Ohio  River.  Thomas, 
who  proposed  to  concentrate  his  own  army  on 
the  line  of  Duck  River  and  the  Nashville  and 
Chattanooga  Railroad  and  to  await  expected 
j-einforcements,  withdrew  his  advance  posts 
from  Pulaski  and  other  points  to  Columbia, 
on  Duck  River,  where  works  were  thrown  up, 
covering  the  approaches  from  the.  south.  He 
had  there  on  the  26th  about  23,000  infantry  and 
5,000  cavalry,  only  3,500  of  the  cavalry  being 
mounted.  General  Schofield  was  in  com¬ 
mand.  His  infantry  consisted  of  two  divi¬ 
sions  of  the  23d  corps  and  the  three  divisions  of 
Stanley’s  Fourth  corps.  Gen.  J.  H.  Wilson 
commanded  the  cavalry.  General  Hood,  pre¬ 
ceded  by  General  Forrest  with  6,000  cavalry, 
appeared  before  Columbia  on  the  26th  and  with 
the  three  corps  of  Gens.  S.  D.  Lee,  A.  P. 
Stewart  and  B.  F.  Cheatham,  about  40,000 
men,  and  threatened  a  crossing  of  the  river 
above  and  below.  During  the  night  of  the 
27th  Schofield  withdrew  to.  the  north  bank 
of  the  river,  where  he  remained  on  the  28th. 
The  two  divisions  of  the  23d  corps  were 
placed  in  position  in  front  of  Columbia, 
holding  all  the  crossings  of  the  river  in  the 
vicinity,  with  Stanley’s  Fourth  corps  in  reserve 
on  the  Franklin  pike,  ready  to  move  whenever 
Hood  should  attempt  a  grossing  above  or 
below  the  town.  Wilson’s  cavalry  held  the 
crossings  above  those  guarded  by  the  infantry. 
Forrest  succeeded  in  crossing  one  of  his  divi¬ 
sions,  above  Columbia,  before  noon  of  the  28th, 
pushing  Wilson’s  cavalry  back  on  roads  lead¬ 
ing  toward  Spring  Hill!  ..and  Franklin,  and 
Hood  began  crossing  his  infantry  at  daylight 
of  the  29th  at  Huey’s  Mills,  five  miles  above 
Columbia,  from  which  a  good  road  leads  into 
the  Columbia  and  Franklin  pike,  at  Spring 
Hill,  15  miles  north  of  Columbia,  a  road  by 
which  he  could  intercept  Schofield’s  march  to 
Franklin  and  strike  him  in  flank.  Wilson  had 
dispatched  Schofield  at  1  a.m.  of  the  20th 
that  Hood  would  undoubtedly  cross  the  river 
at  daylight  and  suggested  an  immediate  with¬ 
drawal  to  Franklin.  At  daybreak  Schofield  sent 
Colonel  Post’s  brigade  up  the  river  to  ascertain 
if  Hood  had  really  crossed,  and  ordered  Gen¬ 
eral  Stanley,  with  the  two  divisions  of  Wagner 
and  Kimball,  the  trains  and  the  reserve  artil¬ 
lery,  to  Spring  Hill,  to  cover  that  point  and 
hold  the  road  open  for  the  passage  of  the 
entire  army.  At  8  a.m.  Stanley  was  on  the 
march.  On  reaching  Rutherford’s  Creek,  four 
miles  from  Columbia,  Kimball’s  division  was 
halted  and  faced  east  to  cover  the  crossing 
against  a  possible  attack,  and  remained  in  this 
position  during  the  entire  day.  Stanley,  with 
Wagner’s  division,  pushed  on,  and  it  was  near¬ 
ing  noon,  when  his  head  of  column  had  ap¬ 
proached  to  within  two  miles  of  Spring  Hill, 
that  he  was  informed  that  Buford’s  division  of 
Forrest’s  cavalry  was  approaching  from  the 
east.  The  troops  were  quickly  thrown  forward 
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and  Bradley’s  brigade,  deploying  as  it  advanced, 
drove  off  Buford’s  men,  just  as  they  had  driven 
back  a  small  force  of  cavalry  and  infantry 
and  were  about  to  occupy  the  village.  As  the 
other  two  brigades  came  up,  they  also  were 
deployed  from  the  railroad  on  the  north  to 
the  pike  on  the  south,  covering  the  village  in 
a  semi-circle,  in  which  was  placed  the  train. 
Bradley’s  brigade  was  sent  half  a  mile  to  the 
front  and  right  to  occupy  a  knoll  commanding 
all  the  approaches  from  the  east.  The  greater 
part  of  the  artillery  was  posted  on  a  rise  of 
ground  south  of  the  town.  Scarcely  had  these 
dispositions  been  completed  when  Hood  at¬ 
tacked.  It  was  before  sunrise  when  Cheat¬ 
ham’s  corps  began  crossing  the  river,  Cle¬ 
burne’s  division  in  advance.  Hood  accom¬ 
panied  Cleburne  on  the  direct  road  to  Spring 
Hill.  Stewart’s  corps  and  Johnson’s  division 
of  Lee’s  followed  Cheatham,  leaving  Lee,  with 
the  remainder  of  his  corps,  in  front  of  Colum¬ 
bia.  Cleburne  approached  Spring  Hill  about 
3  p.m.,  just  as  Bradley’s  brigade  was  taking 
position  and  immediately  attacked  it,  and  at 
the  same  time  an  attack  was  made  by  For¬ 
rest’s  cavalry  at  Thompson’s  Station,  three 
miles  north,  on  a  small  wagon-train  pushing  for 
Franklin,  and  a  cavalry  dash  on  the  Spring 
Hill  station  northwest  of  the  town.  Cleburne’s 
assault  on  Bradley  was  twice  repulsed,  but  in 
a  third  front  and  flank  attack  Bradley  was  se¬ 
verely  wounded  and  his  brigade  driven  back 
to  the  edge  of  the  village,  where  it  was  rallied 
and  put  in  position  to  cover  the  wagon-train, 
part  of  which  had  reached  Spring  Hill.  Cle¬ 
burne  endeavored  to  fiollow  up  his  advantage, 
but  was  repulsed  by  the  fire  of  eight  pieces  of 
artillery.  Bradley’s  loss  was  about  150  killed 
and  wounded ;  that  of  the  Confederates  was 
somewhat  more.  It  was  now  sunset  and  the 
engagement  ended.  The  result  of  it  was  that 
the  Confederate  infantry  was  checked  when 
within  800  yards  of  the  road,  but  their  cavalry 
had  gained  the  road  both  north  and  south  of 
the  town.  Stanley,  with  his  one  division  of 
not  more  than  4,000  men,  was  in  a  critical  posi¬ 
tion  ;  his  nearest  support  was  Kimball,  who 
was  more  than  eight  miles  in  his  rear;  the 
other  divisions  of  the  army  were  still  at  Duck 
River.  But  fortunately  for  Stanley  and  the 
whole  of  Schofield’s  army,  Hood’s  efforts  to 
press  the  attack  and  gain  the  road  miscarried, 
and  Cheatham’s  corps  bivouacked  not  more 
than  half  a  mile  from  the  road  over  which 
Schofield’s  army  was  obliged  to  pass  from 
Columbia  to  Franklin.  Stewart  arrived  after 
dark  and  formed  on  Cheatham’s  right,  and  by 
8  p.m.  two  corps  of  Hood’s  army  were  in  posi¬ 
tion  facing  the  road  and  not  over  half  a  mile 
from  it.  There  has  been  much  Confederate 
contention  as  to  who  was  responsible  for  the 
failure  to  seize  the  road  and  prevent  Schofield’s 
escape.  Hood  says:  <(Nothing  was  done.  The 
Federals,  with  immense  wagon-trains,  were  per¬ 
mitted  to  march  by  us  the  remainder  of  the 
night,  within  gunshot  of  our  lines.  I  could 
not  succeed  in  arousing  the  troops  to  action, 
when  one  good  division  would  have  sufficed  to 
do  the  work.® 

General  Schofield,  who  had  remained  dur-^ 
ing  the  day  at  Columbia,  started  late  in  the* 
afternoon,  with  Ruger’s  division  and  Whit¬ 
taker’s  brigade,  for  Spring  Hill,  and  when 


about  three  miles  from  the  town,  came  upon 
the  Confederate  cavalry  holding  the  road, 
which  was  driven  off,  after  quite  a  skirmish. 
Leaving  Whittaker  to  cover  a  cross-road  a 
mile  or  two  below  the  town,  and  to  observe 
the  Confederates,  who  could  be  seen  standing 
around  their  camp-fires,  Schofield  continued 
his  march  with  Ruger  to  Spring  Hill,  which 
he  reached  about  7  p.m.,  and  two  hours  later 
moved  on  to  force  a  passage  at  Thompson’s 
Station.  The  Confederates  withdrew  on  his 
approach,  the  r.oad  to  Franklin  was  clear  and 
Ruger  took  possession  of  the  cross-roads. 
Schofield  returned  to  Spring  Hill,  where, 
meanwhile,  General  Cox  had  arrived  with 
his  division  of  the  23d  corps.  Just  be¬ 
fore  midnight  Cox  was  ordered  to  start  for 
Franklin,  with  instructions  to  take  Ruger  with 
him.  He  was  fairly  on  the  road  by  1  A.M.,  of 
the  30th,  at  which  hour  the  train  of  800  wagons 
was  started  to  follow  Cox.  At  the  very  start 
the  train  was  obliged  to  cross  a  bridge  in  single 
file,  which  made  the  movement  so  difficult  and 
caused  so  much  delay  that  Stanley  was  advised 
to  abandon  part  of  the  train,  to  which  he  would 
not  consent,  and  it  was  almost  5  a.m.,  before 
the  rear  of  the  train  was  fairly  under  way-. 
As  the  head  of  the  train  passed  Spring  Hill 
it  was  attacked  by  cavalry  and  some  wagons 
destroyed,  but  Wood’s  division,  which  had  fol¬ 
lowed  Cox  from  Duck  River,  was  thrown  on 
the  flank  of  the  train  and  the  enemy  driven 
off.  It  was  near  daybreak  when  the  last  wagon 
left  Spring  Hill.  Kimball’s  division  followed 
Wood’s  and  at  4  a.m.  Wagner  followed  Kim¬ 
ball,  his  skirmishers  remaining  until  nearly  day¬ 
light.  Opdyck’s  brigade  was  rear-guard,  and 
although  hard  pressed  by  Confederate  cavalry, 
not  a  man  nor  a  wagon  was  left  behind. 
When  the  rear  <of  the  column  was  leaving 
Spring  Hill,  the  head  of  it  was  at  Franklin. 
Seldom  has  an  army  made  such  a  narrow  es¬ 
cape  from  destruction  or  capture.  Consult 
( Official  Records*  (Vol.  XLV)  ;  the  Century 
Company’s  ( Battles  and  Leaders  of  the  Civil 
War*  (Vol.  IV,  New  York  1887-^88);  Van 
Horne,  < History  of  the  Army  of  the  Cumber¬ 
land*  (Vol.  II,  Cincinnati  1875). 

E.  A.  Carman. 

SPRING  HILL  COLLEGE,  a  Roman 
Catholic  institution  located  at  Mobile,  Ala.  It 
was  founded  in  1830  by  the  Jesuits  and  re¬ 
mains  under  their  control.  It  offers,  in  addi¬ 
tion  to  the  collegiate  courses,  a  preparatory 
course  and  a  commercial  course.  The  degrees 
of  A.B.  and  B.S.  are  conferred  There  is  no 
endowment;  the  grounds  and  buildings  in  1923 
were  valued  at  over  $400,000;  the  library  con¬ 
tained  15,000  volumes ;  the  students  in  1923 
numbered  250,  and  the  faculty  18. 

SPRING  LAKE,  N.  J.,  borough  in  Mon¬ 
mouth  County,  on  the  Atlantic  Ocean,  six  miles 
south  of  Asbury  Park,  on  the  Pennsylvania 
and  the  Central  of  New  Jersey  railroads.  It 
is  patronized  as  a  summer  resort,  has  excellent 
bathing,  good  hotels  and  many  fine  summer 
residences.  Pop.  1,492;  summer  pop.,  20,000. 

SPRING-RICE,  Sir  Cecil  Arthur,  British 
Ambassador:  b.  England,  27  Feb.  1859;  d. 
Ottawa,  Canada,  14  Feb.  1918.  He  was  gradu¬ 
ated  at  Balliol  College,  Oxford,  and  after  serv¬ 
ing  as  secretary  to  Earl  Granville  and  as  precis 


454 


SPRING  TIDE 


SPRINGFIELD 


writer  to  the  Earl  of  Roseberry,  he  entered  the 
diplomatic  service.  He  was  secretary  of  the 
legation  at  Brussels,  Washington,  Tokio,  Ber¬ 
lin  and  Constantinople,  successively;  became 
charge  d’affaires  at  Teheran,  Persia,  in  1900; 
British  commissioner  of  the  international  debt 
at  Cairo,  Egypt,  in  1901 ;  and  secretary  of  the 
embassy  at  Petrograd  in  1903.  He  was  Minis¬ 
ter  and  consul  general  to  Persia  in  1906-08 ; 
Minister  to  Sweden  in  1908-12 ;  and  in  1912 
succeeded  Lord  Bryce  (then  Sir  James)  as 
British  Ambassador  to  the  United  States.  He 
remained  in  Washington  as  Ambassador  until 
1918,  when  after  his  arduous  duties  during  the 
European  War,  he  was  given  leave  of  absence. 
His  health,  however,  had  broken  under  the 
strain,  and  he  survived  but  a  brief  time.  While 
of  a  quiet  and  retiring  habit  he  performed  the 
duties  of  his  office  with  distinguished  ability 
and  unfailing  tactfulness  through  many  trying 
periods.  He  was  knighted  in  1916. 

SPRING  TIDE,  the  tide  which  happens  at 
the  full  moon,  which  rises  higher  than  com¬ 
mon  tides.  At  these  times  the  sun  and  moon 
are  in  a  straight  line  with  the  earth,  and  their 
combined  influence  in  raising  the  waters  of  the 
ocean  is  the  greatest,  consequently  the  tides 
thus  produced  are  the  highest.  See  Tide. 

SPRING  VALLEY,  Ill.,  city,  Bureau 
County,  on  the  Illinois  River,  and  on  the  Chi¬ 
cago,  Burlington  and  Quincy,  the  Chicago  and 
Northwestern  and  the  Chicago,  Rock  Island 
and  Pacific  railroads,  100  miles  southwest  of 
Chicago.  It  is  the  centre  of  a  coal-mining  re¬ 
gion,  and  mining  is  the  chief  industry;  it  has 
about  50  manufacturing  establishments,  includ¬ 
ing  pump  factories,  foundries,  machine  shops, 
etc.  There  is  a  national  bank  and  newspapers. 
It  has  a  public  high  school  and  a  hospital. 
Pop.  (1920  )  6,493. 

SPRINGAL,  an  ancient  warlike  engine, 
used  for  shooting  large  arrows,  pieces  of  iron, 
etc.  It  is  supposed  to  have  resembled  the  bal- 
lista  in  its  construction,  being  operated  by  the 
release  of  a  wooden  spring. 

SPRINGBOK,  a  small  South  African-ante- 
lope  or  gazelle  ( Gazella  euchore) ,  about  30 
inches  in  height,  and  rich  cinnamon-yellow  on 
the  upper  parts,  white  on  the  belly,  buttocks  and 
face,  and  with  stout,  ringed,  lyrate  horns.  It 
formerly  gathered  and  migrated  in  enormous 
herds,  but  has  now  become  uncommon  in  the 
more  settled  districts.  It  was  remarkable 
among  gazelles  for  its  extreme  agility  and 
powers  of  jumping,  and  for  stripe  of  long 
white  erectile  hairs  along  the  spine.  Consult 
Sclater  and  Thomas,  (The  Book  of  Antelopes* 
(London  1896),  and  the  writings  of  South  Af¬ 
rican  travelers. 

SPRINGER,  Alfred,  American  chemist: 
b.  Cincinnati,  Ohio,  12  Feb.  1854.  He  took  his 
Ph.D.  at  the  University  of  Heidelberg  in  1872, 
and  from  1873  was  a  member  of  a  firm  of 
manufacturing  chemists  at  Cincinnati.  He  was 
co-inventor  of  the  torsion  balance,  which  he 
patented,  and  he  also  patented  the  aluminum 
sounding-board  for  musical  instruments.  He 
made  many  valuable  experiments,  and  has  pub¬ 
lished  descriptions  of  most  of  them.  Author 
of  (Glycocholic  Ether)  (1879)  ;  (Pentachlo- 
ramyl  Formate>  (1881)  ;  deduction  of  Ni¬ 
trates  by  Ferments)  (1883)  ;  (A  Latent  Char¬ 


acteristic  of  Aluminum*  (1891)  ;  Uncrease  of 
Segmental  Vibrations*  (1897),  etc. 

SPRINGER,  Reuben  Runyan,  American 
philanthropist:  b.  Frankfort,  Ky.,  16  Nov. 
1800;  d.  Cincinnati,  10  Dec.  1884.  At  the  age 
of  21  he  became  clerk  on  an  Ohio  River  steam¬ 
boat  and  in  1830  became  partner  in  the  grocery 
firm  of  Kilgour,  Taylor  and  Company,  Cincin¬ 
nati.  In  this  business  and  in  various  invest¬ 
ments  he  accumulated  a  large  fortune  which 
he  used  for  a  variety  of  benevolent  enterprises. 
He  contributed  over  $200,000  to  the  building  of 
the  Cincinnati  Music  Hall  and  gave  other  large 
amounts  to  the  Art  Museum,  the  College  of 
Music  and  the  Exposition  Building. 

SPRINGER,  William  McKendree,  Amer¬ 
ican  jurist:  b.  New  Lebanon,  Ind.,  30  May 
1836;  d.  Washington,  D.  C.,  4  Dec.  1903.  He 
was  graduated  at  the  Indiana  State  University 
in  1858,  and  was  admitted  to  the  bar  in  1861, 
beginning  the  practice  of  law  at  Springfield,  Ill., 
In  1871  he  entered  the  Illinois  legislature  and 
two  years  later  was  sent  to  Congress  on  the 
Democratic  ticket.  During  his  10  successive 
terms  he  was  prominent  as  temporary  speaker, 
as  chairman  of  the  ways  and  means  commit¬ 
tee  and  as  a  participant  in  tariff  and  currency 
debates.  He  was  the  author  of  the  resolution 
passed  by  the  44th  Congress  against  the  elec¬ 
tion  of  any  person  for  a  third  term  in  the  pres¬ 
idency,  and  served  on  the  Potter  committee 
which  investigated  the  election  of  1876,  and  also 
on  the  joint  committee  which  reported  the 
Electoral  Commission  bill.  As  chairman  of  the 
committee  on  territories  he  was  the  author 
of  the  bill  organizing  Oklahoma  Territory,  and 
of  the  bill  admitting  Washington,  Montana, 
North  Dakota  and  South  Dakota  as  States.  In 
1895  he  was  appointed  judge  of  the  United 
States  Supreme  Court  for  the  Northern  Dis¬ 
trict  of  Indian  Territory  and  chief  justice  of 
the  Court  of  Appeals  of  the  Territory.  In  1899 
he  removed  to  Washington  and  resumed  the 
practice  of  law. 

SPRINGFIELD,  Ill.,  city,  county-seat  of 
Sangamon  County  and  capital  of  the  State,  is 
in  the  centre  of  the  great  corn-belt,  on  the 
Illinois  Central,  the  Chicago  and  Alton,  the 
Chicago,  Peoria  and  Saint  Louis,  the  Wabash, 
the  Cincinnati,  Hamilton  and  Dayton  and  the 
Baltimore  and  Ohio  railroads,  185  miles  south 
of  Chicago;  99  miles  north  of  Saint  Louis  and 
near  the  Sangamon  River.  It  is  built  on  an 
undulating  and  well-wooded  prairie  and  is 
beautifully  laid  out.  The  city  is  compactly 
built  and  has  well  paved  and  beautifully  shaded 
streets.  .  Springfield  is  the  centre  of  the  great 
coal  mining  industry  of  Sangamon  County, 
whose  product  of  coal  in  1918  was  11,694,055 
short  tons,,  value  $23,000,000,  the  largest  of 
any  county  in  the  State.  This  industry  in  the 
same  year  employed  7,453  men  and  represents 
a  population  of  fully  35,000.  The  Illinois  State 
Fair  is  permanently  located  here.  Large  and 
expensive  buildings  have  been  erected  at  a  cost 
of  $1,650,000.  The  grounds  are  extensive 
and  highly  improved.  The  annual  fairs  have 
come  to  be  little  less  than  a  liberal  exposition. 

The  Capitol  Building. —  The  most  conspic- 
,  uous  public  building  is  the  State  Capitol,  which 
was  completed  in  1887.  It  stands  in  a  park  of 
eight  acres,  and  cost  over  $4,500,000.  The 
ground  plan  is  in  the  form  of  a  huge  cross  and 
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the  superstructure  is  of  the  modern  classic 
style.  The  extreme  length  is  379  feet  and  the 
extreme  width  286  feet.  The  exterior  walls 
are  of  dressed  Joliet  limestone,  the  lofty  porti¬ 
coes  of  sandstone,  supported  by  columns  of 
polished  gray  granite.  The  edifice  is  three  sto¬ 
ries  high  and  the  massive  symmetrical  dome,  the 
highest  in  the  United  States,  is  an  object  of 
great  admiration. 

The  Lincoln  Monument. —  Among  the 
historical  attractions  of  Springfield  are  the 
Lincoln  National  Monument  and  the  Lincoln 
residence.  Both  are  owned  by  the  State  and 
are  in  charge  of  custodians.  They  are  open 
daily  to  the  public.  The  Lincoln  National 
Monument  stands  in  Oak  Ridge  cemetery, 
something  over  a  mile  north  from  the  State 
House.  The  mausoleum  contains  the  remains 
of  President  Lincoln,  his  wife,  two  children  and 
one  grandchild.  The  monument  and  the  four 
heroic  bronze  groups,  three  representing  the 
infantry,  artillery  and  cavalry  branch  of  the 
army,  and  the  fourth,  the  navy,  were  designed 
by  the  sculptor  Larkin  G.  Meade.  It  was  dedi¬ 
cated  15  Oct.  1874  and  cost  about  $350,000. 

Public  Buildings. —  Among  the  prominent 
structures  in  Springfield  are  the  United  States 
Courthouse  and  Post  Office,  the  County  Court¬ 
house,  the  Governor’s  Mansion,  the  State  Ar¬ 
senal  and  Armory,  Citv  Hall,  Public  Library, 
Reisch  Building,  Masonic  Temple,  Franklin 
Life  Building,  Ferguson  Building,  New  Leland 
Hotel,  Saint  Nicholas  Hotel,  Sangamo  Club, 
Illini  Country  Club,  Springfield  and  Saint 
John’s  hospitals  and  David  Prince  Sanitarium. 

Libraries. —  In  proportion  to  the  size  of  the 
city  the  Springfield  Lincoln  Library,  185,000  vol¬ 
umes,  at  one  time  claimed  to  be  the  largest  in 
the  United  States.  It  then  contained  over 
58,000  volumes.  Here  also  is  the  State  Li¬ 
brary  of  70,000  volumes;  the  State  Historical 
Library  of  3,500  volumes,  and  many  rare  his¬ 
torical  pamphlets,  maps,  etc.,  and  the  Supreme 
Court  Law  Library  of  18,000  volumes. 

Industries. —  Springfield  is  the  centre  of  an 
extensive  coal  mining,  farming,  horse  and  cat¬ 
tle  breeding  section  and  has  large  manufactur¬ 
ing  interests.  The  invested  capital  in  manu¬ 
factures  amounts  to  upward  of  $7,174,000,  with 
an  annual  output  of  products  valued  at  $11,- 
441,706.14.  The  Illinois  Watch  Company  has  an 
immense  establishment  here,  employing  about 
2,000  operatives,  also  Sangamo  Electric  Com¬ 
pany,  manufacturers  of  electric  meters,  large 
implement  factory  of  Montgomery  Ward  and 
Company,  powder  plant  of  Western  Cartridge 
Company.  There  are  several  large  printing  and 
publishing  houses,  textile  works,  planing  and 
wood  Working  mills,  machine  shops,  woolen 
mills,  engine,  boiler  and  car  works  and  manu¬ 
factories  of  flour,  clothing,  boots  and  shoes, 
saddlery,  soap,  etc. 

Banking  and  Finance. —  On  1  March  1910, 
Springfield  had  a  net  public  debt  of  $825,800 
and  the  municipal  receipts  for  a  single  year 
amount  approximately  to  $500,000.  This  item 
of  receipts  does  not  include  any  school  tax.  In 
the  same  year  there  were  five  national  banks 
with  an  aggregate  capital  of  $1,450,000,  one 
State  bank,  $300,000,  and  one  trust  company, 
$100,000.  The  average  deposits  in  all  these 
institutions  was  $22,000,000.  There  are  12 
building  and  loan  associations  with  6,250  share¬ 
holders. 


Government. —  The  city  is  governed  on  the 
commission  plan,  under  revised  charter  regula¬ 
tions.  The  municipal  expenses  for  a  single 
fiscal  year  are  approximately  $450,000  ex¬ 
clusive  of  school  expenses,  and  the  municipal 
receipts  for  the  same  period,  also  exclusive  of 
school  tax,  amounted  to  $500,000.  The  water¬ 
works  are  owned  by  the  city  and  have  a  daily 
capacity  of  12,000,000  gallons.  This  capacity 
may  be  increased  almost  indefinitely  without 
great  cost.  There  is  a  complete  sewage  sys¬ 
tem  of  101  miles,  electric  light  plant,  25  miles 
of  electric  street  railway,  442  acres  of  improved 
park  land,  value  $515,452,  and  85  miles  of  paved 
streets. 

Education. —  The  expense  of  the  public 
schools  does  not  appear  in  the  municipal  finan¬ 
cial  statement,  but  there  is  raised  annually  by 
taxation  a  sum  sufficient  to  maintain  public 
schools  and  to  erect  new  buildings  as  required. 
The  total  estimated  value  of  school  property 
is  $2,243,450.  The  cost  of  maintaining  the  pub¬ 
lic  schools  for  1917-18,  was  approximately 
$453,445.38,  which  does  include  expenditures 
for  new  buildings  and  permanent  improve¬ 
ments.  The  total  enrolment  for  1918-19  was 
10,066.  The  total  estimated  actual  value  of 
property,  subject  to  taxation,  for  school  pur¬ 
poses  for  the  year  1917-18  was  $16,299,181  which 
represents  of  true  valuation.  There  were 
employed  in  the  public  schools  for  the  year 
1917-18  a  superintendent,  four  special  super¬ 
visors,  two  school  nurses,  an  attendance  officer, 
18  principals  and  260  teachers. 

Religion. —  Springfield  has  a  total  of  54 
churches  of  all  denominations,  value  $1,789,000, 
the  Methodist  leading  with  eight,  the  Baptist 
next  with  seven,  Roman  Catholic  six,  Presby¬ 
terian  six,  Episcopalian  four,  etc.  There  are 
two  Hebrew  synagogues  and  one  Christian  Sci¬ 
ence  Congregation.  Among  the  charitable  in¬ 
stitutions  are  the  Home  for  the  Friendless,  the 
Home  for  Aged  Women,  the  Home  for  Aged 
People  under  the  control  of  the  Roman  Catho¬ 
lic  Church,  the  Orphanage  of  the  Holy  Child 
and  the  Colored  Old  Folks’  Home. 

History. —  Springfield  was  first  settled  in 
1819  and  was  laid  out  in  1823  at  which  time  it 
became  the  county-seat.  It  was  first  incorpo¬ 
rated  as  a  town  in  1832  and  was  chartered  as 
a  city  in  1840.  It  was  selected  as  the  State 
capital  in  1837  and  the  State  legislature  assem¬ 
bled  here  for  the  first  time  in  1839. 

Population.— (1890)  24,963;  (1900)  34,159; 
(1910)  51,678;  (1920)  59,183. 

William  H.  Conkling, 
Secretary ,  The  Springfield  Commercial  Associa¬ 
tion. 

SPRINGFIELD,  Mass.,  city;  port  of  de¬ 
livery  and  county-seat  of  Hampden  County; 
on  the  east  bank  of  the  Connecticut  River;  the 
terminus  of  the  New  York,  New  Haven  and 
Hartford,  terminus  of  the  Connecticut  River 
Division  of  the  Boston  and  Maine,  halfway 
station  of  the  Boston  and  Albany  Division  of 
the  New  York  Central;  99  miles  west  of  Bos¬ 
ton,  134  miles  northeast  of  New  York,  314 
miles  from  Montreal  —  a  logical  railroad  cen¬ 
tre.  The  place  is  noted  for  its  beauty,  being 
laid  out  with  wide  and  well-shaded  streets  and 
being  especially  attractive  as  a  residential  city. 
Four  bridges  span  the  Connecticut  River  here. 
Prior  to  the  completion  in  1839  of  the  Boston 
and  Albany  Railroad,  Springfield  was  little 
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more  than  a  good-sized  market  town.  Since  that 
date  its  growth  has  been  rapid  and  in  1920  it 
was  the  third  largest  city  in  the  State.  The 
elevated  sections  of  the  city  command  delight¬ 
ful  views  of  the  Connecticut  Valley. 

Manufactures. —  The  industries  of  Spring- 
field  represent  a  capital  of  $63,237,707,  with  an 
annual  output  valued  at  $75,159,074.  The  lead¬ 
ing  manufactures  include  firearms,  motor- 
cj'des,  railroad  and  trolley  cars  and  supplies, 
candy  machinery,  envelopes,  papeteries,  dic¬ 
tionaries,  cotton  goods,  skates,  valves,  mag¬ 
netos,  buttons,  toys  and  kindergarten  supplies 
sporting  goods,  corsets,  tobacco  products,  forg¬ 
ings,  machinery,  art  goods,  confectionery,  elec¬ 
trical  supplies.  The  United  States  armory  and 
arsenal  are  located  here.  The  armory,  the  chief 
government  arms  factory,  originally  founded  in 
1794  and  in  continuous  operation  ever  since,  has 
a  capacity  of  24,000  rifles  per  week  in  addition 
to  repair  work,  the  rate  of  production  varying 
with  the  demand.  The  arsenal  was  built  in 
1846  and  is  modeled  after  the  East  India  House 
in  London. 

Commerce. —  The  value  of  imports  for  the 
year  July  1918  to  July  1919  was  $4,000,000; 
the  receipts  for  the  same  period,  $52,500.  The 
city  has  an  efficient  Chamber  of  Commerce 
with  a  membership  of  1,755  and  various  com¬ 
mercial  and  social  organizations. 

Banks  and  Banking. —  Springfield’s  seven 
national  banks  and  trust  companies  with  a 
combined  capital  of  $3,350,000  have  surplus 
and  undivided  profits  of  $5,900,000  and  de¬ 
posits  of  $48,382,492;  there  are  three  savings 
banks  with  a  total  of  $50,000,000  in  deposits; 
one  safe  deposit  company  with  $500,000  capi¬ 
tal  ;  and  a  bank  clearing  house  which  cleared 
$153,378,375.24  in  a  recent  year.  Springfield’s 
leading  financial  institution,  the  Massachusetts 
Mutual  Life  Insurance  Company,  has  out¬ 
standing  insurance  of  $490,793,291,  and  has 
paid  $143,000,000  to  policyholders.  The  Spring- 
field  Fire  and  Marine  Insurance  Company  has 
$1,484,970,034  insurance  in  force  and  has  paid 
$76,223,233.71  in  losses  since  organization. 

Public  Buildings. —  Among  the  leading 
buildings  in  the  city  are  the  $2,000,000  munic¬ 
ipal  group,  consisting  of  an  administration 
building,  auditorium  and  Campanile  Tower;  city 
library,  with  its  science  and  art  museum  build¬ 
ings;  the  three  high  school  buildings;  county 
courthouse,  home  buildings  of  the  Springfield 
Fire  and  Marine  Insurance  Company,  Massa¬ 
chusetts  Mutual  Life  Insurance  Company, 
Third  National  Bank,  Union  Trust  Company, 
Chapin  National  Bank,  Hampden  Savings  Bank, 
United  Electric  Light  Company  and  Spring- 
field  Gas  Light  Company  and  others. 

Education. —  The  public  school  system  em¬ 
braces  high,  grammar,  primary,  manual  train¬ 
ing,  vocational  and  kindergarten  schools  —  39 
in  all,  with  680  teachers  and  19,000  pupils. 
The  evening  trade  school  is  said  to  be  the  first 
of  its  kind  in  the  United  States.  The  paro¬ 
chial  schools  enrolled  3,238  pupils  in  1915. 
Springfield  is  the  seat  of  the  American  Inter¬ 
national  College,  opened  in  1885,  and  the*  Inter¬ 
national  Young  Men’s  Christian  Association 
College.  The  city  has  a  public  library  contain¬ 
ing  200,000  volumes,  with  three  branch  libra¬ 
ries;  and  the  Hampden  County  Law  Library, 
dating  from  1813.  The  facilities  of  the  City 


Library  are  perhaps  unrivaled  in  any  city  of 
similar  size  in  the  country;  the  library  itself  is 
of  unusual  efficiency.  The  system  of  public 
education  is  considered  one  of  the  most  ad¬ 
vanced  in  the  United  States.  The  city  is  the 
home  of  three  famous  publishing  enterprises  — 
Webster’s  Dictionary,  the  Springfield  Republi¬ 
can  and  the  Springfield  Union. 

Religion. — There  are  65  churches  in  Spring- 
field,  of  which  11  are  Congregational,  eight 
Methodist,  eight  Baptist,  14  Roman  Catholic, 
one  Unitarian,  six  Hebrew,  three  Episcopalian, 
two  Universalist  and  other  denominations. 

Parks  and  Monuments. —  There  is  an  ex¬ 
tensive  public  park  system  comprising  822.07 
acres.  Forest  park  has  729.14  acres  and  con¬ 
tains  a  collection  of  birds  and  animals.  There 
are  many  small  parks  and  squares  throughout 
the  city.  In  Merrick  park  stands  a  statue, 
<(The  Puritan,®  by  Saint  Gaudens ;  on  Court 
square  and  a  soldiers’  and  sailors’  monument 
and  a  statue  of  Miles  Morgan  by  Jonathan 
Scott  Hartley;  on  Pecousic  Hill  a  bust  of 
President  William  McKinley  by  Philip  Mar- 
tiny.  Hampden  Park,  ^  containing  54J4  acres, 
has  been  famous  for  its  horse  races  and  cy¬ 
cling  tournaments. 

Government. —  The  city  is  governed  by  a 
mayor  elected  biennially,  and  a  bicameral  coun¬ 
cil.  The  municipal  appropriation  in  1919  was 
$4,922,45 7.28,  including  $1,179,132.67  for  the 
school  department ;  $998,567.97  for  the  street 
department;  $352,624.30  for  the  police  depart¬ 
ment;  $476,153.34  for  the  fire  department.  The 
waterworks  are  owned  and  operated  by  the 
city;  the  system  cost  over  $2,000,000.  In  1919 
the  city  had  a  total  debt  of  $9,026,500.  The 
assessed  valuation  of  real  and  personal  prop¬ 
erty  in  the  same  year  was  $201,786,789. 

History. —  Springfield  was  first  settled  in 
1636  by  a  party  of  emigrants  from  Roxbury 
under  the  leadership  of  William  Pynchon. 
Until  1640,  when  it  received  the  name  of 
Springfield  (from  Springfield,  England,,  the 
home  of  Pynchon),  the  town  was  known  as 
Agawam.  West  Springfield,  Chicopee  and  sev¬ 
eral  of  the  neighboring  towns  were  then  in¬ 
cluded  in  its  boundaries.  On  5  Oct.  1675  during 
King  Philip’s  War,  the  town  was  attacked  by 
Indians  and  burned.  In  September  1786  during 
Shay’s  Rebellion  (q.v.)  it  was  the  scene  of 
a  riot  headed  by  Daniel  Shay.  In  January 
1787  occurred  a  skirmish  between  the  State 
militia  and  1,000  insurgents  led  by  Shay,  in 
which  the  latter  was  defeated.  The  city  was 
incorporated  in  1852. 

Population. —  Springfield  had  a  population 
of  2,312  in  1800;  (1850)  11,766;  (1880)  33,340; 
(1890)  44,179;  (1900)  62,059;  (1910)  88,926; 
(1915);  103,000;  (1920)  129,614. 

Consult  Burt,  <The  First  Century  of  the 
History  of  Springfield*  (1888)  ;  Green,  spring- 
field,  1686-1886*  (1888)  ;  Barrows,  (The  His¬ 
tory  of  Springfield  in  Massachusetts  >  (1911). 

,  Clifton  D.  Jackson, 

General  Secretary,  Springfield  Chamber  of 
Commerce. 

SPRINGFIELD,  Mo.,  city,  county-seat  of 
Green  County,  on  the  Saint  Louis  and  San 
Francisco  and  the  Kansas  City,  Fort  Smith 
and  Missouri  railroads,  about  130  miles  south 
of  Jefferson  City,  the  capital  of  the  State. 
In  the  early  part  of  the  Civil  War  there 
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Occurred  in  the  city  and  vicinity  several 
battles.  One,  which  is  known  as  the  battle 
of  Wilson’s  Creek,  took  place  10  Aug. 
1861 ;  the  Union  forces  were  defeated  and 
the  Union  general,  Nathaniel  Lyon,  was 
killed.  The  city  is  on  the  ridge  of  the  Ozark 
Mountains  in  a  region  known  for  its  valuable 
deposits  of  zinc  and  lead.  The  climate  is 
healthful  and  warm,  temperate  about  all  the 
year.  Its  industries  are  chiefly  connected  with 
the  mining  and  marketing  of  lead  and  zinc. 
The  chief  industrial  establishments  are  two 
large  railroad  shops,  iron  works,  machine 
shops,  wagon  and  carriage  factories,  furniture 
factories,  flour  mills  and  novelty  works.  It  has 
an  extensive  trade  in  manufactures,  lead  and 
zinc  and  as  a  jobbing  centre  for  a  large  part  of 
the  southern  counties.  The  principal  public 
buildings  are  the  government  buildings,  county 
courthouse,  municipal  buildings,  Saint  John’s 
Hospital,  Springfield  Frisco  Hospital,  the  bank 
buildings,  and  several  fine  building  blocks ; 
Landers  Building  (10  stories),  Heer-  Andre 
Building  (five  stories),  Holland  Building,  Y. 
M.  C.  A.  Building  are  all  of  recent  construction. 
The  educational  institutions  are  a  State  Normal 
School,  Loretto  Academy  (Roman  Catholic), 
Drury  College  (Congregationalist),  public  and 
parish  elementary  schools  and  a  public  library. 
There  are  the  National  and  Confederate  ceme¬ 
teries,  parks  and  in  the  vicinity  many  places 
where  the  scenery  is  most  beautiful.  Pop. 
(1890)  21,850;  (1900)  23,267;  (1910)  35,201; 
(1920)  39,631. 

SPRINGFIELD,  N.  J.,  township  in  Union 
County,  on  the  Rahway  River,  and  on  the  Dela¬ 
ware  and  Lackawanna  Railroad,  eight  miles 
southwest  of  Newark.  The  chief  manufactories 
are  boot  and  shoe  factories,  paper  mills  and 
hat  factory.  Springfield  is  celebrated  as  the 
scene  of  a  battle  between  the  American  and 
British  forces,  23  June  1780.  The  British,  under 
General  Knyphausen,  advanced  from  Elizabeth¬ 
town  about  5  o’clock  in  the  morning.  They  were 
opposed  by  General  Greene,  but  owing  to  the 
superior  number  of  the  enemy  he  was  com¬ 
pelled  to  evacuate  Springfield,  which  was  then 
burned  by  the  British.  During  the  action  the 
Rev.  James  Caldwell,  chaplain  in  the  New 
Jersey  brigade,  is  said  to  have  distributed  the 
hymn  books  from  the  neighboring  Presby¬ 
terian  church  among  the  soldiers  for  wadding, 
saying  at  the  same  time,  ((Now  put  Watts  into 
them,  boys.®  This  battle  prevented  further  ad¬ 
vance  on  the  part  of  the  British.  The  American 
loss  was  about  72  and  that  of  the  British  about 
150.  Pop.  1,300. 

SPRINGFIELD,  Ohio,  city,  county-seat  of 
Clark  County,  on  the  Lagonda  Creek  and  the 
Mad  River,  and  on  the  Pittsburgh,  Cincinnati, 
Chicago  and  Saint  Louis,  the  Cleveland,  Cin¬ 
cinnati,  Chicago  and  Saint  Louis,  the  Erie  and 
the  Detroit,  Toledo  and  Ironton  railroads,  about 
45  miles  west  of  Columbus.  Five  lines  of  elec¬ 
tric  railways  provide  direct  connections  with  the 
cities  of  Columbus,  Dayton,  Xenia,  Urbana, 
Bellefontaine,  Troy  and  Piqua,  Lima. 

Manufacturing. —  The  surroundings  of  the 
city  were  naturally  rich  in  the  possibilities  of 
agriculture.  An  abundance  of  water  power, 
utilized  in  woolen,  cotton,  flour  and  powder 
mills,  enabled  the  early  settlers  to  supply  many 
of  the  needs  of  a  pioneer  community.  In  later 


years  native  genius  turned  the  drift  of  the 
city’s  principal  energies  into  the  line  of  manu¬ 
factures  with  the  result  that  the  fame  of  Spring- 
field,  as  a  manufacturing  centre,  is  literally 
world-wide,  and,  especially,  in  respect  to  the 
fabrication  of  implements  designed  for  the 
planting,  cultivation  and  harvesting  of  the  great 
staple  crops.  The  developments  of  more 
recent  years  have  given  these  manufactures  a 
varied  character,  embracing  electric  motors  and 
fans,  leather  belting,  gas  and  steam  engines, 
piano  plates,  machinery  in  vast  variety,  tools, 
mechanical  appliances  and  factory  supplies,  in 
iron,  steel  and  brass.  Three  million  copies 
monthly,  periodical  publications  of  high  class 
and  national  renown,  and  floral  industries  ex¬ 
ceeded  in  aggregate  extent  by  no  city  in  the 
Union,  contribute  to  Springfield's  commercial 
prestige  and  distinction.  Flour,  medicine,  food, 
wearing  apparel,  chemical,  coffin,  rubber  and 
paper  manufactures  add  variety  to  the  list  of 
Springfield’s  notable  products.  A  recent  in¬ 
dustrial  survey  gives  the  total  number  of  manu¬ 
facturing  establishments  as  285,  the  amount  of 
capital  invested  $30,000,000,  the  number  of  wage- 
earners  9,100,  the  average  annual  wages  $5,800,- 
000  and  the  average  value  of  the  annual  products 
$29,500,000.  There  were  seven  large  manufac¬ 
tories  of  agricultural  implements,  with  an  in¬ 
vested  capital  of  $8,194,543.  The  30  foundry  and 
machine  shops  had  a  combined  capital  of  $2,772,- 
036.  They  had  2,197  employees,  to  whom  was 
paid  annually,  on  an  average,  wages  amounting 
to  $1,084,681.  The  value  of  the  annual  products 
was  $3,097,910.  Since  1900  there  has  been  a 
notable  increase  in  the  amount  of  manufac¬ 
turing. 

Transportation  and  Commerce. —  Ample 

shipping  facilities  afforded  by  the  steam  lines 
mentioned,  ready  access  to  the  coal  fields  of 
various  States  and  an  excellent  supply  of  natu¬ 
ral  gas  fuel  at  30  cents  per  1,000  cubic  feet  are 
prominent  factors  in  the  city’s  advancement. 
At  an  early  stage  of  the  development  of  electric 
traction  lines  Springfield  took  rank  as  one  of 
the  chief  centres  of  Ohio. 

Local  mercantile  interests  in  lines  both  of 
wholesale  and  retail  trade  reflect  the  conditions 
of  a  thrifty,  growing  community. 

The  Commercial  Club,  embracing  a  member¬ 
ship  of  700  representative  citizens,  is  the  agency 
for  organized  effort  in  the  promotion  of  the 
growth  of  the  city  and  the  conservation  of  all 
its  material  interests.  Four  live  and  progress¬ 
ive  daily  newspapers  give  voice  and  direction 
to  public-spirited  sentiment  and  action. 

Buildings  and  Municipal  Improvements. — 
High  School,  $300,000,  beautiful  building  pat¬ 
terned  after  Congressional  Library;  Memorial 
Hall,  $250,000,  seats  3,500.  The  United  States 
post-office  building  was  erected  and  equipped 
in  1890  at  a  cost  of  $150,000.  The  11  rural  free 
delivery  routes  add  over  6,000  to  the  number 
served  by  the  Springfield  office.  The  Clark 
County  courthouse,  a  handsome  structure,  is 
supplemented  by  a  county  office  building,  of 
striking  architectural  design  and  modern  con¬ 
struction,  the  two  buildings  representing  an  ex¬ 
penditure  of  more  than  $200,000.  The  City 
Building  cost  $250,000  and  is  one  of  the  finest 
edifices  of  its  kind  in  the  State,  providing  a  city 
market  300  feet  in  length  and  a  spacious  audi¬ 
torium  in  addition  to  quarters  for  municipal 
officers.  Fronting  the  City  Building  are  the 
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handsome  and  graceful  Kelly  fountain  and 
esplanade  which  cost  $8,000  and  were  presented 
to  the  city  by  Oliver  S.  Kelly.  The  city  hospital, 
founded  by  the  liberal  donations  of  Ross 
Mitchell  and  J.  H.  Thomas  and  endowed  in  the 
sum  of  $100,000  in  government  bonds  by  John 
Snyder,  was  erected  and  furnished  at  a  cost  to 
the  city  of  $100,000.  It  is  equipped  with  every 
appliance  and  convenience  essential  to  its  use. 
The  city  prison  and  patrol  station,  the  cost  of 
which  was  $20,000,  is  of  modern  design  and 
construction.  Three  State  fraternal  homes 
have  been  erected  on  the  hills  which  border  the 
city,  and  a  fourth,  ((The  Eagles,®  is  under  way. 
These  homes  are  maintained  by  the  brother¬ 
hood  of  the  Masonic  craft,  the  Independent 
Order  of  Odd  Fellows  and  the  Knights  of 
Pythias.  The  city  donated  the  sites  on  which 
the  institutions  are  located,  the  funds  being 
provided  by  voluntary  contributions  amounting 
to  $100,000.  Asa  Smith  Bushnell  gave  to  the 
Masonic  Home  the  sum  of  $10,000.  Thousands 
of  representatives  of  the  fraternal  orders  an¬ 
nually  visit  these  homes.  The  Lagonda  Club 
has  a  handsome  'building  which  cost  $25,000. 
The  Young  Men’s  Christian  Association  build¬ 
ing,  erected  by  the  gifts  of  the  people  of  Spring- 
field,  cost  $90,000.  Asa  Smith  Bushnell  and 
Edwin  S.  Kelly  each  contributed  $5,000. 

Snyder  Park,  a  tract  of  275  acres,  was  the 
gift  of  John  and  David  L.  Snyder.  Other  dona¬ 
tions  by  the  same  public  benefactors  were  those 
of  $25,000  for  a  memorial  bridge  and  $200,000 
in  government  bonds  in  endowment  of  the  park. 
A  memorial  arch,  erected  to  the  memory  of  the 
Messrs.  Snyder,  by  the  people  of  Springfield,  at 
a  cost  of  $6,000,  is  to  span  the  entrance  to  Sny¬ 
der  Park,  and  was  dedicated  4  July  1904.  Fern- 
cliff,  Springfield’s  principal  burial  ground,  oc¬ 
cupies  a  site  of  surpassing  beauty.  Springfield 
has  an  abundant  supply  of  pure  water.  The 
waterworks  system  cost  $800,000.  Ample  fire 
pressure  is  maintained,  but  the  city  fire  depart¬ 
ment  equipment  includes  three  steam  engines  of 
large  power. 

Churches,  Schools,  Libraries. —  The  city 
has  60  churches,  a  large  number  of  which  are  of 
modern  construction  and  striking  artistic 
beauty.  There  are  19  public  school  buildings, 
four  Roman  Catholic  parish  schools,  two  pri¬ 
vate  business  colleges  and  several  private 
schools.  The  Springfield  Seminary  is  one  of 
the  large  city  schools.  The  Wittenberg  Col¬ 
lege,  founded  in  1845,  by  the  Lutheran  Church, 
has  in  attendance  about  900  students.  The 
Warder  public  library,  which  cost  $100,000,  is 
a  gift  from  Benjamin  H.  Warder.  It  contains 
35,000  volumes  and  is  maintained  by  an  annual 
appropriation.  More  than  a  score  of  literary 
clubs  contribute  to  the  culture  and  refinement 
which  are  marked  characteristics  of  the  people 
of  the  city. 

Banks  and  Finances. —  There  are  eight 
banks  — six  national  and  two  savings  banks. 
The  national  banks  have  a  combined  capital  of 
$1,000,000;  the  six  banks  have  deposits  amount¬ 
ing  to  $5,214,520.  There  are  two  building  and 
loan  associations  with  assets  in  excess  of 
$1,500,000.  The  b-mk  clearings  increased  from 
X27, 197,800  in  1910  to  $41,194,503.02  in  1915. 
The  gross  receipts  of  the  post  office  were  in 
1903,  $163,041,  and  in  1915,  $443,533.74.  The 
aggregate  financial  transactions  of  the  post- 
office,  in  1910,  were  $1,000,000.  The  aggregate 


value  of  the  real  and  personal  property,  as  as¬ 
sessed  for  taxation,  for  the  year  1915  was 
$58,712,650. 

History. —  The  plat  of  the  town  was  made 
in  1801  by  James  Demint.  The  city  was  char¬ 
tered  in  1850.  The  life  of  the  city  is  told  by  the 
growth  of  its  industries,  charitable  institutions, 
churches  and  schools.  It  has  been  the  home 
of  many  noted  men,  among  whom  may  be  men¬ 
tioned  Joseph  Warren  Keifer  (q.v.)  and  Asa 
Smith  Bushnell.  Pop.  (1920)  60,840. 

SPRINGFIELD,  S.  Dak.,  city  _  in  Bon 
Homme  County,  near  the  Missouri  River,  170 
miles  southeast  of  Pierre,  on  the  Chicago,  Mil¬ 
waukee  and  Saint  Paul  Railroad.  The  South¬ 
ern  State  Normal  School  is  located  here. 
Pop.  719. 

SPRINGFIELD,  Vt.,  village  and  township 
in  Windsor  County,  on  the  Black  River,  35 
miles  southeast  of  Rutland,  and  on  an  electric 
railroad.  It  has  shoddy  mills,  machine  shops 
and  a  brass  foundry.  Pop.  according  to  the 
1920  census,  5,283. 

SPRINGFIELD  (Mo.),  Military  Opera¬ 
tions  at.  As  the  central  point  of  southwest¬ 
ern  Missouri,  Springfield  was  an  important 
place  in  military  operations  during  the  Civil 
War.  After  the  engagement  at  Carthage  (q.v.), 
5  July  1861,  Colonel  Sigel  retreated  to  Spring- 
field,  where  he  was  joined  by  Gen.  Nathaniel 
Lyon  (q.v.)  on  the  13th,  Lyon  assuming  com¬ 
mand  of  all  the  Union  forces,  and  calling  for 
more  to  make  head  against  the  combined  forces 
of  Generals  Sterling  Price  and  Ben.  McCulloch, 
a  call  that  brought  no  response.  On  1  August, 
hearing  of  the  Confederate  advance,  Lyon 
marched  from  Springfield  with  6,000  men  and 

18  guns  against  it,  and  next  day  at  Dug  Springs, 

19  miles  from  the  city,  his  advance  encoun¬ 
tered  and  drove  back  the  Confederates  under 
General  Rains,  with  slight  loss,  and  returned 
to  Springfield  on  the  5th,  which  he  thought 
he  should  be  compelled  to  abandon,  falling 
back  either  to  Saint  Louis  or  Kansas,  as  he 
was  largely  outnumbered.  He  reported  the 
condition  of  affairs  to  General  Fremont  (q.v.) 
in  command  at  Saint  Louis,  held  his  position, 
and  advancing  on  10  August,  fought  the  battle 
of  Wilson  Creek  (q.v.),  nine  miles  south¬ 
west  of  Springfield,  and  was  killed.  His  army, 
under  Colonel  Sigel,  retreated  through  Spring- 
field  to  Rolla,  the  Confederates  following  only 
to  Springfield,  which  they  held  until  the  25th, 
when  they  moved  against  Lexington.  On  13 
August,  Fremont,  hearing  of  the  Wilson’s  Creek 
disaster,  Lyon’s  death  and  the  unobstructed  re¬ 
treat  of  Sigel  on  Rolla,  sent  reinforcements  to 
Rolla,  and  at  the  end  of  September  he  left  Saint 
Louis  with  an  army  of  38,000  men  and  86  guns 
to  take  the  field  in  southwestern  Missouri, 
against  Sterling  Price  (q.v.).  His  five  columns 
were  directed  on  Springfield.  On  23  October, 
when  about  50  miles  from  Springfield,  Fremont 
sent  Major  Zagonyi,  with  about  250  men  of  his 
bodyguard  and  of  the  <(Irish  Brigade®  (37th 
Illinois)  to  advance  on  the  place.  Zagonyi 
reached  Springfield  on  the  25th.  It  was  then 
held  by  about  1,000  recruits,  some  mounted  and 
some  on  foot,  and  after  several  charges  Zagonyi 
routed  them,  his  loss  being  15  killed,  27 
wounded  and  10  missing.  Fremont  occupied 
the  place  on  the  27th  with  21,000  effective  men, 
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and  was  about  to  advance  and  give  battle  to  the 
Confederates,  when  (2  November)  he  was  re¬ 
lieved  in  command  by  General  Hunter,  who 
withdrew  the  army  to  Rolla.  Price  reoccupied 
Springfield  and  began  to  recruit  an  army  to  re¬ 
cover  Saint  Louis,  and  had  gathered  some  8,000 
men  by  12  Feb.  1862,  when  he  was  driven  from 
the  place  by  General  Curtis,  Price  retreating 
into  Arkansas.  Springfield  now  became  a  depot 
of  supplies,  and  was  well  fortified.  Early  in 
January  1863  General  Marmaduke  (q.v.)  with 
4,000  mounted  men  and  three  guns,  started  from 
northern  Arkansas  on  a  raid  into  Missouri,  and 
with  a  part  of  his  command  appeared  before 
Springfield  on  the  morning  of  the  8th.  Gen. 
E.  B.  Brown,  in  command  of  the  place,  had  but 
short  notice  of  his  approach,  but  gathered  some 
militia  from  the  adjoining  country,  which,  with 
his  regular  command,  convalescents  from  the 
hospitals  and  some  citizens,  gave  him  about 
2,100  men.  The  fight  began  about  10  a.m.  of 
the  8th  and  continued  until  dark.  Marmaduke’s 
men  drove  in  parts  of  the  line,  captured  one 
gun,  carried  some  of  the  works  and  seized  part 
of  the  town,  but  Brown  held  the  strongest  fort 
against  all  efforts  to  take  it.  On  the  morning 
of  the  9th  Marmaduke  withdrew  in  the  direc¬ 
tion  of  Rolla,  after  a  loss  of  20  killed,  105 
wounded  and  26  missing.  The  Union  loss  was 
14  killed,  146  wounded  and  5  missing. 

E.  A.  Carman. 

SPRINGFIELD  RIFLE.  See  Ordnance; 
Small  Arms. 

SPRINGS,  elastic  contrivances  of  any  kind 
having  the  power  of  recovering,  by  their  elas¬ 
ticity,  their  natural  state  after  being  bent  or 
otherwise  forced  —  interposed  between  two 'ob¬ 
jects  in  order  to  impart  or  check  motion  or 
permit  them  to  yield  relatively  to  each  other. 
A  common  variety  of  spring  is  the  carriage 
or  automobile  spring  which  diminishes  concus¬ 
sion  between  the  body  and  the  frame  or  wheels. 
Another  variety  is  the  helical  spring  used  to 
operate  valves,  etc.  Modern  carriage  (car¬ 
riages,  automobiles,  railway  cars,  etc.)  springs 
consist  of  finely  tempered  pieces  of  steel  so 
formed  and  fastened  together  that  they 
strengthen  each  other,  while  allowing  free  play 
for  the  natural  spring  of  each  plate  or  leaf 
to  act,  and  by  so  doing  to  absorb  a  large  por¬ 
tion  of  the  vibration  and  jolting  caused  by 
the  wheels  passing  over  inequalities  in  the  road. 
The  springs  are  mounted  between  the  axles  and 
framework,  so  that  the  wheels  when  passing 
over  an  obstruction  or  sinking  into  a  hollow, 
compress  or  expand  them,  in  the  first  instance, 
the  motion  being  thus  partly  absorbed  and 
partly  passed  on  to  the  frame  in  a  much 
lessened  degree,  and  with  the  shock  consider¬ 
ably  deadened  by  passing  through  this  elastic 
medium.  Carriage  and  automobile  springs  are 
made  in  a  variety  of  shapes.  The  elliptic 
spring  consists  of  two  halves  fastened  together 
with  bolts ;  the  top  half  is  attached  to  the 
frame  and  the  bottom  half  to  the  axle  by  bolts 
or  slips  in  the  centre.  Varieties  of  the  elliptic 
are  the  half-elliptic  or  semi-elliptic  and  the 
three-quarter-elliptic,  in  which  an  iron  attached 
to  the  frame  takes  the  place  of  one-half  or 
more  of  the  upper  part  of  the  ellipse.  The 
grasshopper  spring  is  arc-shaped  with  linking 
plates  for  attaching  to  shackle  The  volute 
spring  is  a  type  now  in  favor  for  heavy  vehicles. 


When  a  spring  made  up  of  several  leaves, 
plates  or  laminations  is  compressed,  the  various 
leaves  must  slide  upon  each  other.  This  sliding 
motion  is  constantly  taking  place  while  the 
vehicle  is  traveling.  To  facilitate  the  slide 
movement  the  leaves  are  lubricated.  The  top 
member  of  the  ordinary  auto  or  carriage  spring 
is  of  stout  spring  steel,  with  lugs  forged  on 
each  end  of  it,  by  means  of  which  it  is  attached 
to  the  shackles.  It  is  furnished  with  lubrica¬ 
tors  and  slots  through  which  the  oil  flows  to 
the  various  grooves.  For  high-speed  vehicles 
it  has  been  found  advisable  to  lengthen  the 
spring  considerably  and  increase  the  circle  of 
which  the  spring  forms  an  arc.  Consequently 
the  spring  is  more  nearly  horizontal.  In  power- 
driven  road  vehicles  radius  rods  are  used  to 
take  up  the  drive  and  other  thrusts  which  tend 
to  alter  the  position  of  the  rear  axle  in  regard 
to  the  frame.  The  rods  tend  to  locate  the  axle 
relatively  to  the  frame.  Horn  plates  are  used 
to  prevent  the  side  movement  of  the  springs, 
while  in  some  cases  rollers  are  used  to  prevent 
the  axle  from  moving  laterally  relatively  to 
the  frame.  The  rollers  come  up  against  the 
surface  of  the  horn  plates.  The  helical  spring 
is  a  length  of  metal  of  either  round  or  rect¬ 
angular  section,  wound  round  an  imaginary 
cylinder.  It  is  commonly  miscalled  a  spiral 
spring.  The  corkscrew  gives  an  idea  of  the 
helical  spring.  The  spiral  spring  is  a  length  of 
metal  wound  in  a  curve  of  continually  decreasing 
or  increasing  radius.  When  wound  it  is  quite 
flat.  The  main-spring  and  the  hair-spring  of  a 
watch  are  spiral  springs.  The  trembler  spring 
is  a  flat  spring  used  in  coils  and  in  contact 
breakers  in  order  to  make  and  break  contact. 
The  volute  spring  is  a  combination  of  the  helical 
and  the  spiral  spring.  Helical  and  volute 
springs  are  in  general  use  in  modern  machinery 
of  several  types,  but  are  especially  used  in  in¬ 
ternal  combustion  engines  to  return  the  valves 
to  their  seatings.  Other  uses  of  the  helical 
spring  will  instantly  occur  to  every  reader. 

SPRINGS,  natural  outlets  by  which  ground 
water  reaches  the  surface.  The  more  common 
small  springs  usually  result  from  the  outcrop 
of  a  nonporous  layer  below  a  porous  stratum, 
the  water  which  soaks  down  through  the  porous 
layer  being  forced  to  move  laterally  along  the 
top  of  the  impervious  bed  until  it  emerges. 
This  type  is  usually  called  the  hillside  spring. 
On  many  steep  hillsides  or  mountain  slopes  the 
soil  acts  as  the  porous  layer,  the  bed  rock  as  the 
impervious  stratum,  and  whenever  the  soil  is 
thin,  the  water  is  forced  to  the  surface  forming 
springs  or  swampy  places.  Sometimes  the 
water  seeps  slowly  down  into  the  earth  along 
an  inclined  porous  bed,  until  it  reaches  a  crack 
or  joint,  along  which  it  rises  rapidly.  Such 
fissure  springs  are  often  of  large  size,  and  fre¬ 
quently  have  a  high  temperature,  due  to  the 
great  depth  from  which  the  water  ascends.  A 
third  type  of  spring,  common  in  limestone 
regions,  results  from  the  emergence  of  an  actual 
underground  river,  which  flows  through  a  cave 
dissolved  in  the  limestone.  Such  springs  are 
frequently  of  enormous  size,  sometimes  fur¬ 
nishing  power  to  run  local  mills.  Warm  or  hot 
springs  are  commonly  termed  thermal  springs. 
The  temperature  varies  greatly,  ranging  from 
normal  to  the  boiling  point.  The  heat  may  be 
due  to  the  proximity  of  still  uncooled  volcanic 
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rocks  or  to  the  great  depth  from  which  the 
water  ascends  along  fissures.  The  hot  springs 
of  Yellowstone  are  probably  of  the  former 
type,  many  warm  springs  of  eastern  United 
States  appear  to  be  of  the  latter  sort.  Practi¬ 
cally  all  ground  water  carries  mineral  matter  in 
solution.  If  this  mineral  matter  is  unusual  in 
character  or  quantity,  the  spring  is  termed  a 
mineral  spring.  Large  quantities  of  lime  cause 
calcareous  springs ;  iron,  chalybeate  springs ; 
silica,  silicious  springs ;  salt,  saline  or  salt 
springs ;  hydrogen  sulphide,  sulphur  springs. 
Many  mineral  springs  are  believed  to  have 
medicinal  value,  and  much  mineral  water  is 
bottled  and  sold.  In  1913,  mineral  water  to  the 
value  of  $5,631,391  was  reported  in  the  United 
States  alone. 

SPRINGTAILS,  a  family  of  wingless  in¬ 
sects  of  the  order  Collembola  distinguished 
by  the  possession  of  an  elastic  forked  caudal 
appendage,  folded  under  the  body  when  at 
rest,  by  the  sudden  extension  of  which  these 
insects  are  enabled  to  make  considerable  leaps. 
The  name  is  popularly  extended  to  any  thy- 
sanurous  insect,  as  the  snow-flea  ( Achorentes 
nivicola )  and  the  bristletail  (q.v.).  Their  scales 
are  favorite  test-objects  for  microscopes. 

SPRINGVILLE,  Utah,  city  in  Utah 
County,  40  miles  southeast  of  Salt  Lake  City, 
on  the  San  Pedro,  Los  Angeles  and  Salt  Lake 
and  the  Rio  Grande  railroads.  The  surround¬ 
ing  region  is  devoted  to  dairying  and  to  fruit 
and  stock  raising,  and  there  are  gold,  _  silver, 
iron  and  copper  mines.  Industries  include 
canneries,  beet  sugar  factories  and  railroad  con¬ 
struction  shops.  Pop.  3,010. 

SPRIT,  a  small  boom  or  pole  which  crosses 
the  sail'  of  a  boat  diagonally  from  the  mast  to 
the  upper  aftmost  corner,  which  it  is  used  to 
extend  and  elevate.  These  sails  are  accordingly 
called  sprit-sails.  A  sail  attached  to  a  yard 
hanging  under  the  bow-sprit  was  also  formerly 
so  called. 

SPROCKET,  one  of  the  projections 
(<(teeth®)  on  a  sprocket-wheel  which  engages 
the  chain,  also  the  name  applied  generally  to 
any  wheel  upon  which  are  radial  projections 
that  engage  the  chain  passing  over  it.  Per¬ 
haps  the  commonest  form  of  sprocket  is  found 
in  the  bicycle,  in  which  the  pedal  shaft  carries 
a  large  sprocket-wheel  which  drives  an  endless 
chain  which  in  turn  drives  a  small  sprocket  on 
the  axle  of  the  rear  wheel.  The  early  automo¬ 
biles  were  also  largely  driven  by  sprocket  and 
chain  mechanism,  a  practice  largely  copied  from 
bicycle  practice.  Sprockets  are  of  various  de¬ 
signs,  a  maximum  of  efficiency  being  claimed 
for  each  by  its  originator.  Sprockets  and 
chains  are  also  used  for  power  transmission 
from  one  shaft  to  another  where  slippage  is  not 
admissible,  sprocket  chains  being  used  instead 
of  belts  or  ropes  and  sprocket-wheels  instead 
of  pulleys.  They  can  be  run  at  high  speed  and 
some  forms  of  chain  are  so  constructed  as  to  be 
noiseless  even  at  high  speed. 

SPROCKET  CHAINS,  chains  used  for 
power  transmission  from  one  shaft  to  another, 
of  the  endless  type,  and  working  over  sprocket 
or  radical  pointed-tooth  wheels.  They  are  much 
used  in  the  bicycle,  where  the  type  known  as 
the  block-and-side-link  is  well  nigh  universal. 
In  this  type  every  other  ((link®  is  a  block  and  is 


connected  to  the  one  following  by  two  steel 
side  plates  between  which  the  sprocket  tooth 
moves.  This  type  of  sprocket  chain  was  also 
extensively  used  in  automobile  construction  but 
has  been  displaced  by  the  roller  type  of  chain, 
consisting  of  side-links  held  together  by  rivets, 
the  latter  encircled  by  a  roller.  These  offer  less 
friction  as  the  chain  takes  its  place  on  the 
sprocket.  The  chief  advantage  of  the  sprocket 
chain  as  a  means  of  power  transmission  is  its 
ability  to  work  with  very  little  friction  loss 
without  slippage,  as  is  the  case  with  belts  and 
ropes.  A  fault  of  the  chain  is  its  noise,  arising 
largely  from  the  fact  that  as  the  chain  stretches 
and  the  sprockets  wear  down  in  size,  the  two 
no  longer  fit  together  and  the  chain  begins  to 
rub  upon,  and  grind  the  teeth,  thus  increasing 
the  working  strain.  In  modern  practice  the 
silent  gear  chain  has  displaced  all  other  types. 
Here  the  chain  does  not  lie  with  its  rivets  or 
blocks  between  the  sprocket-teeth,  but  carries 
them  rather  above,  or  outside  the  teeth,  and 
each  link  is  provided  with  points  at  one  or  both 
ends,  which  act  as  teeth  to  engage  the  teeth  of 
the  sprocket.  These  points  grip  the  sprocket 
teeth  as  they  come  in  contact  with  it  and,  hav¬ 
ing  gripped  it,  they  hold  the  chain  in  that  posi¬ 
tion,  which  insures  perfect-pitch  line  effect. 

SPROULE,  Thomas  Simpson,  Canadian 
physician  and  legislator:  b.  York  County,  On¬ 
tario,  1843.  He  was  educated  at  the  Univer¬ 
sity  of  Michigan  and  at  Victoria  University, 
Cobourg,  and  for  a  short  time  practised  medi¬ 
cine  in  Michigan.  He  later  returned  to  Canada 
and  was  a  member  of  the  Dominion  Parliament 
in  1878-1911.  In  1915  he  became  a  member  of 
the0  Senate.  He  was  throughout  his  career  a 
strong  supporter  of  Protestantism  and  worked 
earnestly  for  separate  schools  for  Manitoba. 

SPRUCE,  or  SPRUCE-FIR,  a  coniferous 
tree  of  the  subfamily  Abietince  and  especially  of 
the  genus  Abies.  One  of  the  best  known  and 
typical  is  the  Norway  spruce  (A.  excelsa), 
which  is  indigenous  in  the  north  of  Europe 
where  it  is  the  loftiest  (often  125  feet)  of 
forest  trees,  but  has  been  transplanted  as  an 
ornament  to  all  cool  climates.  The  American 
spruces  are  described  under  Fir. 

SPRUCE-BEER,  a  decoction  of  the  young 
green  tops  of  the  black  spruce,  boiled  and 
evaporated  to  the  consistence  of  a  thick  syrup. 
Spruce  beer  of  good  quality  may  be  prepared  as 
follows:  Essence  of  spruce,  one  half  pint; 
pimento  and  ginger  (bruised),  of  each  five 
ounces;  hops,  one-half  pound;  water,  three  gal¬ 
lons;  boil  the  whole  for  10  minutes,  then  add 
of  moist  sugar  12  pounds  (or  good  treacle  14 
pounds);  warm  water,  11  gallons;  mix  well, 
and  when  lukewarm  add  a  pint  of  yeast;  after 
the  liquid  has  fermented  for  about  24  hours  it 
is  ready  for  bottling.  The  beer  is  regarded  as 
a  diuretic  and  antiscorbutic,  and  is  relished  by 
many  as  an  agreeable  summer  beverage. 

SPRUCE  PARTRIDGE.  See  Grouse. 

SPUR,  a  metal  instrument  composed  of  a 
shank,  neck,  and  prick  or  rowel,  fastened  to  the 
heel  of  a  horseman  to  goad  his  horse  to  greater 
speed.  Its  use  cannot  with  certainty  be  traced 
further  back  than  Roman  times.  Rowels  first 
appeared  early  in  the  14th  century.  The  spurs 
of  mediaeval  knights  were  gilt  and  those  of 
esquires  silvered.  <(To  win  his  spurs®  meant  to 
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gain  knighthood.  The  Mexicans  and  Span- 
ish-Americans  generally  wear  large  spurs,  often 
of  silver,  except  the  rowel,  and  sometimes 
beautifully  ornamented.  The  tendency  in  North 
America  and  western  Europe  is  to  use  spurs 
much  less  than  formerly. 

SPURGE.  See  Euphorbiace^e. 
SPURGE-LAUREL.  See  Daphne. 

SPURGEON,  sper'jon,  Charles  Haddon, 

English  Baptist  preacher:  b.  Kelvedon,  Essex, 
19  June  1834;  d.  Mentone,  France,  21  Jan. 
1892.  He  was  the  son  of  a  Congregationalist 
minister  and  was  educated  at  Colchester  and 
Maidstone.  In  1849  he  was  appointed  usher  in 
a  school  at  Newmarket  and  soon  after  engaged 
in  religious  work  at  Cambridge  and  the  neigh¬ 
borhood,  being  known  locally  as.  the  “boy 
preacher.®  Having  joined  the  Baptist  body  he 
accepted  the  pastorate  of  a  small  Baptist  con¬ 
gregation  at  Waterbeach  at  18.  Becoming 
known  for  his  eloquence  he  was  called,  in  1854, 
to  the  pastorate  of  the  Baptist  chapel  in  New 
Park  street,  Southwark,  and  this,  becoming  too 
small  for  his  audience,  his  congregation  suc¬ 
cessively  removed  to  Exeter  Hall  and  the  Sur¬ 
rey  Music  Hall,  and  ultimately  built,  in  1861, 
the  great  Metropolitan  Tabernacle,  which  could 
accommodate  6,000  persons.  Here  he  preached 
and  labored  for  the  rest  of  his  life,  his  dis¬ 
courses  attracting  hearers  from  all  parts  of  the 
world.  Besides  his  ordinary  ministrations  and 
the  publication  from  1855  of  a  weekly  sermon 
he  founded  the  Pastors’  College,  at  which  the 
ministers  of  36  London  chapels  were  trained  by 
him,  the  Stockwell  Orphanage,  almshouses, 
schools,  etc.  Earnestness,  simplicity,  direct¬ 
ness,  liveliness  and  not  infrequently  a  genuine 
touch  of  humor  were  the  chief  characteristics 
of  his  sermons.  Sagacity,  common  sense, 
straightforwardness,  hatred  for  sham  and 
falsity  were  prominent  traits  of  his  character  as 
a  man.  He  was  the  author  of  numerous  vol¬ 
umes,  among  which  the  best-known  are  (The 
Saint  and  his  Saviour1  (1867)  ;  (John  Plough¬ 
man’s  Talk>  (1868);  leathers  for  Arrows) 
(1870)  ;  ‘The  Treasury  of  David, 1  a  com¬ 
mentary  on  the  Psalms  —  extending  to  seven 
volumes  (1865-80)  ;  ( Types  and  Emblems1 

(1875)  ;  (The  Metropolitan  Tabernacle  and  its 
Work)  (1876)  ;  ‘Farm  Sermons1  (1882)  ;  ‘The 
Present  Truth)  (1883)  ;  ‘Storm  Signals) 
(1886);  ‘Salt  Cellars1  (1889);  and  he  edited 
the  monthly  magazine  Sword  and  Trowel. 
Consult  ‘Life1  by  .Shindler  (1892)  and 
‘Autobiography  Compiled  by  his  Wife1  (1900). 

SPURGEON,  Thomas,  English  Baptist 
clergyman,  son  of  C.  H.  Spurgeon  (q.v.)  :  b. 
London,  England,  20  Sept.  1856;  d.  20  Oct.  1917. 
He  was  educated  at  the  Pastors’  College, 
studied  art  and  visited  Australia  and  Tasmania 
in  1877  and  in  1879.  In  1880-89  he  was  in 
charge  of  the  Baptist  Church  at  Auckland,  New 
Zealand,  and  was  evangelist  of  the  New  Zea¬ 
land  Baptist  Union  in  1889-93.  From  1894-1917 
he  was  pastor  of  the  Baptist  Church,  Met¬ 
ropolitan  Tabernacle,  London.  He  was  editor 
of  Sword  and  Trowel  and  was  publisher  of  ‘The 
Gospel  of  the  Grace  of  God1  sermons  (1884)  ; 
‘Scarlet  Threads  and  Bits  of  Blue,1  poems 
(1892);  ‘My  Gospel,1  sermons  (1902),  etc. 

SPURRY,  a  plant  of  the  genus  Spergula, 
order  Caryophyllacece ;  annual  herbs,  with  the 


narrow  or  awl-shaped  stipulate  leaves  fascicled 
at  the  swollen  nodes  of  the  succulent  stems, 
and  thus  appear  as  if  in  whorls.  The  flowers 
are  small  and  white  in  terminal,  loose  cymes, 
and  have  their  parts  in  fives.  N.  arvensis  is  the 
common  corn-spurry  or  yarr,  a  weakly  spread¬ 
ing  slender  plant,  generally  glabrous,  and  with 
numerous  flowers.  It  has  been  naturalized  from 
Europe,  where  it  is  found  in  sandy  fields,  and 
is  sometimes  cultivated  for  green  manure  and 
for  a  rapidly  growing  fodder,  or  soiling  crop, 
well  liked  by  cattle  and  poultry.  The  sand- 
spurries  are  delicate  plants  of  the  closely  allied 
genus  Tissa.  Found  in  salt-marshes  and  sea- 
beaches,  with  small  pink  flowers. 

SPURZHEIM,  spoorts'him,  Johann  Fried¬ 
rich  Kaspar,  German  phrenologist:  b.  Long- 
wich,  near  Treves,  Rhenish  Prussia,  31  Dec. 
1776;  d.  Boston,  Mass.,  10  Nov.  1832.  He  was 
educated  at  Vienna,  where  he  became  ac¬ 
quainted  with  Franz  Joseph  Gall  (q.v.),  the 
founder  of  the  system  of  phrenology.  To  this 
study  Spurzheim  became  exceedingly  partial; 
and  he  soon  joined  Gall  in  making  inquiries 
into  the  anatomy  of  the  brain.  They  quitted 
Vienna  in  1805  to  travel  and  went  in  1807  to 
Paris.  From  that  period  Spurzheim  traveled 
and  lectured  in  England,  Scotland  and  Ireland. 
In  1832  he  visited  the  United  States  and  began 
his  lectures  in  Boston,  but  death  soon  inter¬ 
rupted  his  labors.  He  published  ‘The  Physi¬ 
ognomical  System  of  Drs.  Gall  and  Spurzheim1* 
(1815)  ;  ‘Sur  la  Folie1  (1818)  ;  ‘Essai  philoso- 
phique  sur  la  Nature  morale  et  intellectuelle  de 
l’Homme1  (1820)  ;  ‘A  View  of  the  Elementary 
Principles  of  Education1  (1821),  etc.  Consult 
Carmichael,  ‘Memoir  of  the  Life  and  Phi¬ 
losophy  of  Spurzheim1  (1833).  See  also  Phren¬ 
ology. 

SPUYTEN  DUYVIL  (spi’tn  di-vil) 
CREEK,  a  tidal  channel  connecting  the  Hudson 
River  with  the  Harlem  and  forming  the  north¬ 
ern  boundary  of  Manhattan  Island,  New  York. 
Its  name  is  derived  from  the  Dutch  aSpyt  den 
duiveP  (in  spite  of  the  devil),  and  is  sup¬ 
posed  to  have  been  derived  from  the  following 
circumstance :  When  the  English  fleet  appeared 
in  New  Amsterdam  (New  York)  Harbor,  the 
governor’s  trumpeter  was  sent  to  warn  the 
farmers  up  the  Hudson  and  summon  them  to 
the  defense  of  the  city;  on  reaching  this  creek 
he  found  no  ferryman  willing  to  take  him 
across  on  account  of  the  high  wind,  and  swore 
to  cross  the  stream  i(spyt  den  duiveP 1 ;  but  was 
drowned  in  the  attempt  to  swim  across.  The 
creek  is  crossed  by  a  railway  drawbridge  near 
the  Hudson. 

SPY,  in  military  usage,  a  secret  emissary 
sent  into  the  enemy’s  territory  or  encampment 
to  inspect  their  works,  ascertain  their  strength 
or  movements  and  report  thereon  to  the  proper 
officer.  As  the  service  is  most  dangerous,  for 
it  is  the  custom  when  a  spy  is  caught  to  put 
him  to  an  ignominious  death,  a  general  has  no 
right  to  compel  any  person,  whether  a  subject 
of  his  own  or  the  enemy’s  country,  to  under¬ 
take  it.  The  proper  business  of  a  spy  is  to  ob¬ 
tain  intelligence  and  he  must  not  be  employed 
to  take  the  lives  of  any  of  the  enemy.  An 
officer  or  soldier  found  within  the  enemy’s 
lines  should  not  be  treated  as  a  spy  if  he  is 
clothed  in  his  own  uniform,  but  is  dealt  with 
either  as  a  deserter  or  prisoner  of  war;  but  if 
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wearing  his  enemy’s  uniform  or  civil  dress  he 
is  liable  to  be  hanged.  The  American  Civil  War 
offered  many  instances  of  great  daring  on  the 
part  of  spies,  Union  and  Confederate,  and  in 
numerous  cases  their  exploits  resulted  in  tragic 
deaths.  While  spies  are  undoubtedly  induced 
to  perform  their  perilous  work,  in  numerous 
cases,  by  hope  of  reward,  yet  there  have  also 
been  many  examples  among  them  of  pure  and 
devoted  patriotism.  In  the  Russo-Japanese  war 
several  Japanese  officers  of  rank  and  family 
position,  who  sought,  in  the  disguise  of  coolies, 
to  blow  up  a  railway  bridge  in  Manchuria,  were 
promptly  hanged  as  spies,  and  the  spy  record  of 
the  World  War  would  fill  many  volumes. 

SPY,  The.  (The  Spy;  a  Tale  of  the  Neutral 
Ground^  Fenimore  Cooper’s  second  novel,  pub¬ 
lished  in  1821,  was  the  earliest  American  novel 
to  win  wide  and  permanent  fame  and  may  be 
said  to  have  begun  the  type  of  romance  which 
dominated  native  fiction  for  30  years.  The 
share  of  historical  fact  in  the  story,  indeed,  is 
not  large,  but  the  action  takes  place  so  near  to 
great  events  that  the  characters  are  all  invested 
with  something  of  the  dusky  light,  of  heroes, 
while  Washington  moves  among  them  like  an 
unsuspected  god.  The  book  is  full  of  swelling 
rhetoric  and  the  ardent  national  piety  of 
Cooper’s  generation.  Fortunately  Cooper  saw 
the  advantage  of  making  his  British  out  to  be 
enemies  worth  fighting,  if  only  in  the  interest 
of  the  plot,  which  ranges  back  and  forth  over 
the  neutral  ground  between  the  two  armies  with 
great  haste  and  sweep.  To  rapid  movement 
Cooper  adds  the  merit  of  a  very  real  setting. 
He  knew  Westchester  County,  where  he  was 
then  living,  and  its  sparse  legends  as  Scott 
knew  the  border.  The  topography  of  (The 
Spy*  is  drawn  with  a  firm  hand.  With  his 
characters,  Cooper  is  not  uniformly  successful. 
Accepting  for  women  the  romantic  ideals  of 
the  day,  he-  cast  his  heroines  in  the  conventional 
mold  of  helplessness  and  decorum.  The  less 
sheltered  Betty  Flanagan,  no  heroine  at  all  in 
the  elegant  sense,  is  amusing  and  truthful.  Of 
his  men,  too,  the  gentlemen  are  little  more  than 
mere  heroes,  whatever  the  plain  fellows  may  be. 
But  Harvey  Birch,  peddler  and  patriot,  his 
character  remotely  founded  upon  that  of  a  real 
spy  who  had  helped  John  Jay  during  the  Revo¬ 
lution,  is  essentially  memorable  and  arresting. 
Gaunt,  weather-beaten,  canny,  mysterious,  he 
prowls  about  on  his  subtle  errands,  pursued  by 
friend  and  foe,  sustained  only  by  the  confidence 
of  Washington,  serving  a  half  supernatural 
spirit  of  patriotism  which  drives  him  to  his 
destiny,  at  once  wrecking  and  honoring  him. 
This  romantic  fate  also  condemns  him  to  be 
sad  and  lonely,  a  dedicated  soul.  No  character 
in  American  historical  fiction  has  been  able  to 
obscure  this  first  great  figure.  H.  L.  Barnum’s 
(The  Spy  Unmasked;  or  Memoirs  of  Enoch 
Crosby,  alias  Harvey  Birch*  (1828;  5th  ed., 
1864)  claimed  to  identify  the  original. 

Carl  Van  Doren. 

SQUAD,  in  the  army,  a  small  body  of 
troops  assembled  for  drill,  inspection  or  other 
purposes.  A  troop  of  cavalry  or  a  company  of 
infantry  is  usually  divided  into  as  many  squads 
as  there  are  sergeants  or  drill-instructors  to 
train  them.  The  awkward  squad  is  composed 
of  those  recruits  who  have  not  received  suffi¬ 
cient  training  to  take  part  in  regimental  drill. 


SQUADRON,  (1)  the  principal  division  of 
a  cavalry  regiment  in  some  European  armies, 
commanded  by  a  captain,  and  usually  of  100  to 
150  horsemen.  This  body  is  subdivided  into 
two  troops.  Three  to  six  squa  Tons  form  a 
regiment.  When  in  line  one  yard  in  the  length 
of  the  front  is  allotted  for  each  man  and  horse; 
the  space  in  line  between  every  two  squadrons 
is  equal  to  one-quarter  of  the  extent  occupied 
by  each  squadron.  (2)  In  the  navy  a  squadron 
is  a  number  of  vessels  employed  on  any  par¬ 
ticular  service  or  station,  smaller  than  a  fleet, 
under  the  command  ot  a  commodore  or  junior 
flag-officer.  A  United  States  navy  squadron 
may  consist  of  11  or  less  battleships.  When  a 
large  fleet  is  assembled,  they  are  usually 
divided  into  the  van,  centre  and  rear  squadrons. 

.SQUARCIONE,  Francesco,  fran-ches'- 

k5  skwar-che-6'ne,  Italian  painter:  b.  Padua, 
1394;  d.  there,  1474.  In  early  life  he  traveled 
in  Greece  and  Italy,  where  he  became  acquainted 
with  the  masterpieces  of  ancient  sculpture.  He 
formed  a  collection  of  busts,  torsos  and  _bas- 
reliefs  (probably  casts)  and  founded  the 
Padovan  school  of  painting,  which  produced 
Mantegna  and  Zoppo.  One  of  his  latest  works 
is  (A  Madonna  and  Child, >  now  in  the  posses¬ 
sion  of  the  Lazzard  family  at  Padua. 

.SQUARE,  (1)  in  geometry,  a  quadrilateral 
figure,  both  equilateral  and  equiangular,  or,  in 
other  words,  a  figure  with  four  equal  sides  and 
equal  angles.  In  measuring  superficial  areas  it 
is  only  necessary  to  multiply  one  side  by  itself 
to  have  the  area  of  the  square,  because  each  of 
the  sides  may  be  considered  as  the  basis  or  as 
the  perpendicular  height.  Thus  a  square  the 
sides  of  which  measure  four  feet  is  equal  to 
16  square  feet,  that  is,  16  squares  each  one  foot 
high  and  one  foot  broad.  To  square  a  figure 
(for  example,  a  polygon)  is  to  reduce  the  sur¬ 
face  to  a  square  of  equivalent  area  by  mathe¬ 
matical  means.  It  has  often  been  attempted  to 
square  the  circle,  but  this  can  be  done  only  ap¬ 
proximately.  (2)  In  arithmetic  and  algebra 
the  square  of  a  number  is  the  number  or  quan¬ 
tity  produced  by  multiplying  a  number  or 
quantity  by  itself.  Thus  64  is  the  square  of 
8,  for  8  X  8  =  64.  (3)  In  military  tactics ,  a 
body  of  infantry  formed  into  a  rectangular 
figure  with  several  ranks  or  rows  of  men  facing 
on  each  side,  with  officers,  horses,  colors,  etc., 
in  the  centre.  The  front  rank  kneels,  the 
second  and  third  stoop  and  the  remaining  ranks 
(generally  two)  stand.  This  formation  is 
usually  employed  to  resist  a  cavalry  charge. 
Hollow  squares  are  frequently  formed  with  the 
faces  fronting  inward  when  orders  and  instruc¬ 
tions,  etc.,  are  to  be  read  and  the  like.  (4)  Any 
of  a  great  variety  of  objects  more  or  less  rect¬ 
angular,  as  a  city,  block,  a  pane  of  glass,  a 
simple  measuring  instrument  for  determining 
right  angles,  usually  made  in  the  form  of  an 
Lor  T.  A  geometric  square,  however,  may  be 
quite  a  complicated  instrument. 

SQUARE  ROOT.  Arithmetical. —  The 

square  root  of  a  number  is  one  of  its  two 
equal  factors.  It  is  indicated  by  the  fractional 
exponent  (54)  placed  at  the  right,  and  above 
the  number,  thus  16i,  or  by  the  radical 
sign  (  V  16).  The  two  equal  factors  of  16 
are  4  and  4,  either  one  of  which  may  be  taken 
as  its  square  root.  The  square  roots  of  many 
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numbers  are  approximate  only  and  are  repre¬ 
sented  by  a  whole  number  and  a  decimal,  the 
latter  carried  out  as  many  places  as  the  ap- 
proximation  is  desired,  as  example,  V  19  = 
4.358899+ .  The  square  root  of  fractions  may 
be  found  by  extracting  the  root  of  the  numera¬ 
tor  and  denominator,  but  a  more  practical 
method  is  to  extract  the  root  of  the  resulting 
decimal.  Illustration  of  the  method  employed 
in  finding  the  square  root  of  576: 

576(20 
20  =  400  4 

2  X  20  =  40)176  24’ 

(40  +  4)  X  4  =  176 

Since  the  number  576  has  three  figures  its 
square  root  will  be  composed  of  tens,  and  units. 
The  number  of  tens  in  the  root  will  be  2,  and 
the  square  of  2  tens,  or  20,  will  be  400.  (See 
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Fig.  1).  But  inasmuch  as  there  is  still  a  re¬ 
mainder  of  176,  such  additions  must  be  made  to 
the  square  as  will  take  up  this  remainder,  and 
still  keep  the  figure  a  perfect  square.  The  neces¬ 
sary  additions  are  the  two  rectangles  B  and  C 
and  the  small  square  D  (see  Fig.  2).  The  re¬ 
mainder  176  divided  by  the  length  of  the  rec¬ 
tangles,  2  X  20,  will  give  the  width  of  the  addi¬ 
tions,  which  is  4,  and  this  width  is  also  the  side 
of  the  small  square  D ;  therefore  the  total 
length  of  the  additions  will  be  40  +  4,  and  the 
area  of  the  additions  4  times  this  length,  or 
176,  which  completes  the  square  whose  area  is 
576,  and  whose  square  root  is  24. 

Algebraic. — The  preceding  rules,  with  the 
exception  of  those  relating  to  decimals,  are  ap¬ 
plicable  to  algebraic  quantities.  The  square 
root  of  an  algebraic  quantity,  however,  may  be 
positive  or  negative. 

The  square  root  of  a  negative  quantity  is 
imaginary,  and  is  usually  factored  into  two 
quantities,  one  of  which  is  real,  and  the  other 
expressed  by  V  —  1.  Thus  the  square  root 

V  —  ab=  \T~ab  V  — 1. 

The  square  root  of  algebraic  quantities  af¬ 
fected  by  other  roots  is  indicated  by  multiplying 
its  exponent,  or  index  by  2,  wherever  possible 
the  square  root  is  first  extracted,  and  the  multi¬ 
plication  avoided. 

The  indicated  square  root  of  an  imperfect 
square,  in  algebra,  is  called  a  quadratic  surd. 
To  extract  the  square  root  of  a  binomial  surd, 

such  as  V  a  +  F  b,  there  are  many  methods ; 
one  is  to  reduce  the  surd  term  so  that  its  co¬ 
efficient  shall  be  2.  Then  separate  the  rational 
term  into  two  parts  whose  product  shall  be  the 


quantity  under  the  radical  sign.  Extract  the 
square  roots  of  these  parts,  and  connect  them 
by  the  sign  of  the  surd  term. 

Square  root  finds  its  application  in  all 
branches  of  mathematics,  and  in  the  natural 
sciences.  Its  use  is  fundamental. 

SQUARING  THE  CIRCLE.  See  Quad¬ 

rature  of  the  Circle. 

SQUASH,  a  garden  vegetable,  the  fruit  of 
several  species  of  the  genus  Cucurbita  (order 
Cucurbitacece).  They  are  vine-like  tendril-bear¬ 
ing  herbs,  with  large  rough  leaves  on  long  hol¬ 
low  stalks,  have  large  monoecious  yellow  flowers 
borne  singly  in  the  axils  of  the  leaves,  and  fol¬ 
lowed  by  hard  fruits  of  many  forms  and  sizes. 
They  are  natives  of  warm  climates,  but  are  cul¬ 
tivated  as  annuals  in  temperate  regions  through¬ 
out  the  world.  The  summer  squashes  are 
derived  from  C.  pepo  mainly,  and  the  winter 
kinds  principally  from  C.  maxima,  though  C. 
moschata  also  enters  into  many  varieties.  The 
first  species,  which  is  also  parent  of  the  pump¬ 
kin  (q.v.),  has  given  rise  to  the  scallop,  patty¬ 
pan  and  summer  crookneck  squashes,  the  first 
known  in  southern  markets  as  simlins,  sym- 
blings  and  various  similar  names;  the  third  is 
the  parent  of  the  winter  and  Canada  crookneck, 
China  and  cushaw  squashes.  C.  moschata  and 
C.  pepo  have  been  crossed  artificially,  but  none 
of  these  species  are  known  to  cross  under  field 
conditions,  and  the  other  pairs  among  these 
three  species  have  not  been  crossed  artificially. 

Squashes  thrive  best  in  long  seasons,  in  warm 
situations  and  upon  light,  loamy  but  only 
moderately  rich  well-drained  soils.  In  the 
North  they  are  often  planted  too  early  and  are 
injured  by  late  spring  frosts  and  they  often  fail 
to  mature  all  their  fruits  because  the  early  frosts 
of  autumn  injure  the  vines.  To  obviate  these 
results  the  plants  are  frequently  started  under 
glass  upon  pieces  of  sod  or  in  pots  and  are 
transplanted  to  the  field  when  seeds  could  be 
safely  planted.  About  three  weeks  is  the  max¬ 
imum  time  to  allow  between  sowing  arjid  trans¬ 
planting,  the  plants  being  likely  to  be  too  large 
for  best  results  if  older.  The  soil  should  be 
deeply  and  finely  prepared  and  marked  off  in 
checks  prior  to  sowing.  For  ^bush®  and  sum¬ 
mer  squashes  4x4  feet  is  the  usual  distance ; 
for  winter  and  viny  kinds  8  or  12  feet.  Most 
growers  allow  only  two  or  three  plants  to  each 
^hill,®  but  plant  12  or  even  more  seeds  in  the 
hills  to  guard  against  contingencies.  The 
ground  is  kept  cleanly  cultivated  until  the 
vines  prevent  tillage.  In  the  North,  the  vines 
should  not  be  allowed  to  root  at  the  joints  be¬ 
cause  this  prolongs  the  vegetative  period,  and 
here  if  one  fruit  sets  long  in  advance  of  others 
upon  a  vine  it  is  usually  cut  off  since  other 
fruits  often  fail  to  form.  Two  or  three  squashes 
are  usually  calculated  upon  per  vine  for  winter 
varieties ;  summer  kinds  will  often  continue  to 
bear  until  frost  if  the  fruits  are  removed  as 
soon  as  they  attain  edible  size.  Winter 
squashes  may  be  successfully  stored  for  several 
months  but  they  should  be  gathered  before 
frost,  handled  with  extreme  gentleness  to  avoid 
the  slightest  bruise  even  to  the  hardest  speci¬ 
mens  and  kept  at  a  rather  low  temperature  in 
a  dry  atmosphere  until  needed  for  use. 

Several  insects  feed  upon  the  squash  and 
sometimes  prove  troublesome  when  very  abun¬ 
dant.  Probably  the  best  known  of  these  is  the 
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squash  bug  ( Anasa  tristis )  which  appears  from 
its  hibernating  quarters  about  the  time  the 
earliest  plants  appear.  The  eggs  are  laid  upon 
the  foliage  and  in  about  a  week  the  scarlet 
larvae  emerge.  They  pierce  the  tissues  with 
their  stout  beaks  and  suck  the  juices  and  as 
they  grow  they  turn  gray,  becoming  dark 
brownish  gray  when  mature.  The  adults  are 
about  an  inch  long  and  there  is  a  seemingly 
constant  succession  of  overlapping  broods  from 
midsummer  onward,  insects  in  all  stages  of  de¬ 
velopment  being  found.  There  are,  however, 
in  the  North  usually  only  two  broods.  The 
plan  found  most  satisfactory  in  controlling  these 
insects  is  destruction  of  the  vines  and  imma¬ 
ture  fruits  as  soon  as  the  crop  can  be  gathered 
in  the  autumn.  The.  squash  vine  borer,  the 
squash  lady-bird  beetle,  the  cucumber  beetle  and 
several  other  insects  also  feed  upon  the  squash. 
See  Cucumber;  Melon,  etc. 

SQUATTER,  a  person  who  settles  on  public 
or  new  lands  without  any  title.  In  Australia 
the  sheep-farmers,  who  occupy  the  unsettled 
tracts  of  land  as  sheep-runs  under  lease  from 
government  at  a  nominal  rent,  are  also  called 
squatters. 

SQUATTER  SOVEREIGNTY,  a  term 
designating  the  right  of  occupation  acquired 
through  undisturbed  possession  of  public 
lands  for  a  certain  number  of  years  'by  settlers 
originally  unauthorized.  Public  lands  or  public 
domain  belonging  either  to  the  nation  or  indi¬ 
vidual  States,  from  the  necessities  of  govern¬ 
ment  and  the  usual  operations  of  capitalists, 
became  an  object  of  speculation,  and  were  ac¬ 
cordingly  sold  from  time  to  time  in  large  tracts 
to  capitalists  and  speculators,  who  generally 
resided  at  a  great  distance  from  the  lands  thus 
purchased  by  them.  Their  lands  being  thus 
entirely  out  of  their  view  and  control  were  of 
course  continually  intruded  upon  and  possession 
taken  here  and  there  by  emigrants  from  the 
more  populous  towns,  who  put  them  under 
cultivation  and  erected  houses  and  buildings 
upon  them  for  the  common  purposes  of  agricul¬ 
ture.  These  settlers  came  to  be  familiarly 
known  as  squatters,  a  name  naturally  derived 
from  the  act  of  settling  upon  lands  in  the  man¬ 
ner  practised.  By  the  lapse  of  time  the  mere 
possession  of  these  settlers,  without  any  formal 
title  to  the  land,  ripened  into  what*they  consid¬ 
ered  to  be  a  right,  although  the  titled  proprietors 
of  the  soil  were  frequently  wholly  ignorant  of 
such  occupation  of  their  property.  Often,  after 
a  long  series  of  years,  it  became  impossible  to 
dispossess  them,  whatever  their  possession,  in 
its  origin,  may  have  been.  .  It  is  true  that  the 
proprietors  might,  and  did  institute  legal  proc¬ 
esses  and  recovered  judgment  against  the 
occupants,  but  the  officers  of  justice  frequently 
could  not  execute  the  sentence  of  the  law  and 
dislodge  them  from  their  possessions.  Instances 
not  unfrequently  occurred  where  the  officers  of 
justice  and  the  proprietors  themselves,  or  their 
agents,  were  shot  at  or  suffered  other  acts  of 
violence  from  the  occupants.  In  this  critical 
exigency,  which  threatened  the  public  welfare, 
and  which  was  perhaps  exaggerated  by  those 
men  who  wished  to  avail  themselves  of  the 
occasion  to  obtain  popularity  for  political  pur¬ 
poses,  it  was  thought  necessary  to  pass  laws 
which  were  to  a  great  extent  similar  to  the 
Roman  agrarian  laws  and  which  deprived  the 


technical  proprietor  of  a  portion  of  his  rights 
and  transferred  them  to  the  possessor  who  had 
occupied  and  improved  the  land. 

Under  colonial  laws  and  usages  a  title  to 
land  by  mere  occupancy  could  not  be  acquired 
by  a  possession  short  of  60  years.  By  one  of 
the  first  laws  promulgated  by  a  State  of  the  re¬ 
public  on  the  question,  the  legislature  of  Mass¬ 
achusetts  in  1808  shortened  this  term  to  40) 
years. 

This  essential  change  in  the  legal  rights  of 
the  titled  proprietors,  in  violation  of  what  they 
deemed  to  be  the  fair  intent  and  meaning  of 
their  contracts,  caused  much  excitement  and 
dissatisfaction  among  them.  Generally,  it  may 
be  said  that  there  evidently  was  hardship  on 
both  sides;  it  was  not  equitable,  on  the  one 
hand,  that  the  proprietor  should  be  deprived  of 
his  land,  nor  on  the  other  that  an  innocent 
occupant  who  had  been  suffered  to  remain  in 
possession  for  30  or  40  years,  undisturbed  by 
the  proprietor,  should  be  suddenly  expelled  and 
stripped  of  the  fruits  of  the  labor  of  a  whole 
life.  By  way  of  alleviating  the  difficulties  of 
the  case,  it  was  provided  in  this  law  of  1808, 
agreeable  to  a  well-known  principle  of  the 
Roman  code,  that  when  the  proprietor  should 
institute  a  process  to  recover  his  land  the  oc¬ 
cupant  should  have  a  right  to  claim  an  allow¬ 
ance  for  the  value  of  the  improvements  which 
he  had  made  upon  the  lands  thus  occupied  by 
him,  and  which  were  called  in  the  Roman  law 
meliorantes  or  melioramenta,  and  by  analogy 
in  the  popular  language  of  New  England,  bet¬ 
terments,  improvements,  which  might  have  been 
taken  to  convey  the  idea  of  melioramenta  being 
already  used  in  New  England  in  the  sense  of 
occupation. 

In  practice,  the  law  was  more  unequal  in  its 
operation  as  regarding  the  proprietor  of  the 
land,  from  another  circumstance ;  for  he  being 
usually  a  non-resident  or  stranger,  and  the  occu¬ 
pant  being  an  inhabitant  of  the  same  territory 
from  which  the  jury  was  taken  who  were  to1 
try  the  question  of  right  between  the  parties,  the 
proprietor  was  in  the  more  danger  of  suffering 
from  the  prejudice  or  hostility  of  the  jury. 

The  law  remained  in  operation,  and  the 
lapse  of  time  rendered  it  less  and  less  unequal 
and  injurious  in  its  effects;  finally  it  became  the 
model  of  similar  laws  for  all  other  States  of  the 
Union  which  respectively  claimed  the  right  to 
legislate  upon  the  matter  according  to  local 
needs. 

And  from  this  claim  for  legislation  accord¬ 
ing^  local  needs  arose  the  cry  of  ((popular  sov¬ 
ereignty®  which  became  identified  with  <(squat- 
ter  sovereignty®  in  that  its  adherents,  especially 
from  1847  to  1861,  advanced  and  strenuously 
advocated  the  theory  that  the  question  of  slav¬ 
ery  in  a  State  or  Territory  should  be  decided  by 
the  electorate  of  the  State  or  Territory  and  not 
by  Congress.  See  also  Public  Lands,  Bounties. 

SQUAW-BERRY,  or  SQUAW-HUC¬ 
KLEBERRY,  the  deerberry,  genus  Vaccinium 
stamineum,  a  bush  native  to  the  eastern  part 
of  the  United  States.  The  bush  rarely  grows 
to  any  height  and  the  berry  is  very  unsavory. 
The  bush,  however,  has  pretty  racemed  flowers 
with  white  recurved  corolla  and  yellow  stamens. 

SQUAWFISH,  a  fish  of  the  genus  Ptyo- 
chelus  oregonensis,  inhabiting  the  fresh  water 
bodies  in  California,  and  commonly  known  there 
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as  the  ((Sacramento  pike.*  It  grows  sometimes 
to  be  five  feet  in  length  and  is  one  of  the  largest 
species  of  the  carp  family  to  be  found  in  Ameri¬ 
can  waters. 

SQUAWROOT,  skwa'rot,  a  fleshy  plant, 
Conopholis  americana,  of  the  family  Orobanch- 
acece,  native  of  the  eastern  part  of  the  United 
States.  It  is  generally  root-parasitic  and  found 
among  fallen  leaves  in  oak  woods.  It  is  leaf¬ 
less,  grows  to  a  height  of  three  to  six  inches 
and  as  large  around  as  a  man’s  thumb.  Fleshy 
scales  entirely  cover  the  plant  and  the  flowers 
are  in  axils  of  these  scales.  The  blue  cohosh, 
Caulophyllum  thalictroides,  is  in  rare  instances 
also  called  squawroot. 

SQUAXON.  See  Salishan  Indians. 

SQUETEAGUE,  skwe-teg'.  See  Weak- 
fish. 

SQUID,  any  10-armed  cuttlefish  (q.v. ;  also 
Cephalopoda),  not  a  sepia  or  spirula  (q.v.). 
The  squids  are  divisible  into  several  groups 
and  range  in  size  from  less  than  an  inch 
( Idiosepion )  to  75  feet  or  more  in  length, 
when  the  arms  are  outstretched.  They  are 
found  in  all  oceans,  and  most  of  the  genera  are 
nearly  cosmopolitan.  The  small  families  Sepia- 
dariidce  and  Idiosepiidce  are  confined  to  the 
Pacific,  and  the  Chiroteuthidce  to  the  Atlantic, 
but  the  others  are  practically  world-wide  in 
their  distribution  and  pelagic  as  well  as  littoral 
in  range.  Together  these  families  form  the 
dibranchiate  suborder  Decapoda.  Most  of  the 
Squids  belong  to  the  shore-haunting  Loliginidce 
or  else  to  the  pelagic  family  Ommastrephidce. 
In  both,  the  gladius  ((pen,®  or  <(cuttlebone,®  is 
long  and  chitinous  instead  of  broad  and  cal¬ 
careous  as  in  the  sepias  proper.  The  old 
European  names  (<calamary®  or  ((pen-and-ink 
fish®  refer  to  the  pen-shape  of  this  internal 
support,  which  is  nearly  or  quite  as  long  as  the 
back,  and  to  the  reservoir  of  inky  dye  which 
they  discharge  when  alarmed.  In  the  Loligi¬ 
nidce  it  is  flat,  pointed  in  front  and  has  the  shaft 
keeled  on  the  ventral  side;  in  the  Ommastre¬ 
phidce,  it  is  horny,  narrow  and  terminates  in  a 
hollow  cone  at  the  posterior  end.  There  are 
many  species,  both  existing  and  fossil. 

The  common  squid  of  the  north  Atlantic 
coast  of  the  United  States  is  Loligo  pealii, 
which  after  several  years  of  slow  growth  be¬ 
come  12  to  18  inches  long.  The  color  when 
living  is  very  changeable,  owing  to  the  alternate 
contraction  and  expansion  of  the  color-vesicles 
(chromatophores,  q.v.),  but  red  and  brown  tints 
prevail,  and  the  general  effect  is  great  beauty. 
These  squids  lay  their  eggs  in  midsummer  in 
large  bunches  of  long  gelatinous  capsules  on 
shelly  and  weedy  bottoms  and  along  rocky 
coasts.  This  species  is  often  found  in  great 
numbers  in  summer  close  to  the  shore  of  Maine 
and  northward  and  many  of  them  are  stranded 
on  the  beaches.  All  the  squids  are  caught  by 
sea  fishermen  to  use  as  bait. 

The  <(flying  squids®  of  the.  genus  Omma- 
strephes  are  so  named  from  their  habit  of  leap¬ 
ing  from  the  sea,  sometimes  to  such  a  height  as 
to  land  them  upon  the  decks  of  vessels.  They 
are  met  with  chiefly  far  from  land;  but  one 
small  species  (O.  illecebrosa )  is  frequently  seen 
in  large  companies  near  the  New  England  coast. 
Verrill  describes  its  attack  upon  schools  of 
small  fishes  in  which  it  resembles  squids  gen¬ 
erally.  All  the  specie's  are  fish-eaters  and  are 
vol.  25  —  30 


themselves  the  prey  of  larger  fishes  and  of 
porpoises  and  the  various  whales,  turtles,  etc., 
of  the  sea.  <(In  attacking  the  mackerel,®  says 
Verrill,  ((they  would  suddenly  dart  backward 
among  the  fish  with  the  velocity  of  an  arrow 
and  as  suddenly  turn  obliquely  to  the  right  or 
left  and  seize  a  fish,  which  was  almost  immedi¬ 
ately  killed  by  a  bite  in  the  back  of  the  neck 
with  the  sharp  beaks  .  .  .  cutting  out  a  tri¬ 

angular  piece  of  flesh.®  They  are  mainly  noc¬ 
turnal  in  activity. 

To  this  family  belong  the  ((giant  squids®  of 
the  genus  Architeuthis,  which  occur  in  Arctic 
and  sub-Arctic  seas,  and  are  occasionally 
stranded  on  the  shores  of  Norway  and  Green¬ 
land,  or  found  in  part  in  the  stomachs  of  cap¬ 
tured  sperm  whales,  for  which  they  form  an 
important  food-resource.  These  giants,  which 
probably  reach  a  great  age  and  frequently  ex¬ 
ceed  50  feet  in  length,  including  the  arms,  have 
such  strength  that  they  would  drag  down  a 
large  boat,  if  given  an  opportunity,  and  cases 
are  known  where  men  in  the  water,  seized  by 
even  small  specimens,  have  escaped  with  great 
difficulty.  Preserved  remains  and  papier-mache 
models  may  be  seen  in  many  museums. 

Consult  Cook,  (Mollusca)  (London  1895)  ; 
Kingsley,  (Standard  Natural  History)  (Vol.  I, 
Boston  1885)  ;  Verrill,  Unvertebrates  of  Vine¬ 
yard  Sound)  (Washington  1874). 

SQUIER,  skwir,  Ephraim  George,  Ameri¬ 
can  archaeologist:  b.  Bethlehem,  N.  Y.,  17 
June  1821 ;  d.  Brooklyn,  N.  Y.,  17  April  1888. 
He  engaged  for  a  time  in  teaching,  was  con¬ 
nected  with  the  village  newspaper  and  studied 
engineering.  He  was  employed  on  the  New 
York  State  Mechanic  in  1841,  and  in  1843  went 
to  Chillicothe,  Ohio,  where  he  was  on  the  staff 
of  the  Scioto  Gazette  and  also  clerk  of  the 
legislature.  Soon  after  removing  to  Ohio  he 
began  a  series  of  investigations  concerning  the 
ancient  mounds  in  Ohio  and  the  neighboring 
States.  In  1849  he  was  charge  d’affaires  to 
the  Central  American  States,  was  secretary  of 
the  Honduras  Inter-oceanic  Railway  Company 
there  in  1853,  in  1863-65  he  was  United  States 
commissioner  to  Peru,  and  appointed  consul- 
general  to  Honduras  in  1868.  While  per¬ 
forming  the  duties  of  these  various  offices  he 
prosecuted  an  extensive  series  of  researches 
and  became  generally  recognized  as  the  prin¬ 
cipal  authority  on  American  Indian  archaeology. 
He  was  afterward  chief  editor  of  Frank  Les¬ 
lie’s  publications,  and  in  1871  was  active  in 
organizing  the  American  Anthropological  So¬ 
ciety,  of  which  he  was  the  first  president.  A 
severe  illness  in  1874  incapacitated  him  for  fur¬ 
ther  research,  though  he  recovered  sufficiently 
to  Qomplete  the  revision  of  his  work  on  Peru. 
His  publications  include  (Ancient  Monuments 
of  the  Mississippi  Valley  >  (1848)  ;  <  Aboriginal 
Monuments  of  the  State  of  New  York)  (1851)  ; 
( Serpent  Symbols }  (1852)  ;  ( States  of  Central 
Peru)  (1861);  (Peru:  Incidents  and  Explora¬ 
tions*  (1877),  etc. 

SQUILL.  See  Scilla. 

SQUILLA.  See  Crustacea  ;  Mantis- 
Shrimp. 

SQUINT,  in  architecture,  an  oblique  open¬ 
ing  passing  through  the  walls  of  many  old 
churches,  usually  constructed  for  the  purpose 
of  enabling  a  person  in  the  transepts  or  aisles 
to  see  the  elevation  of  the  Host  at  the  high 
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altar.  Generally  they  are  not  above  a  yard 
high  and  two  feet  wide,  but  sometimes  they 
form  narrow  arches  10  or  12  feet  in  height. 

SQUINTING.  See  Vision,  Defects  of. 
SQUIRE.  See  Esquire. 

SQUIRREL,  a  typical  member  of  the  ro¬ 
dent  family  Sciurida.  The  squirrels  form  the 
sub-family  Sciurina ?,  the  members  of  which 
are  of  slender  form  and  have  long  bushy  tails. 
All  squirrels  have  well-developed  clavicles  and 
the  two  bones  of  the  lower  leg  well-developed 
and  distinct;  the  premolar  teeth  are  two  above 
and  one  below,  but  the  first  upper  one  is  small 
and  usually  deciduous ;  the  molars,  three  in 
each  jaw,  broad,  tuberculate  and  rooted ;  the 
incisor  teeth  are  compressed  and  the  palate 
broad.  About  15  genera  with  very  numerous 
species  and  sub-species  are  distributed  through¬ 
out  the  world  except  in  Australia.  The  typical 
species  are  diurnal  and  strictly  arboreal,  but 
some  of  the  ground-dwelling  species  are 
transitional  to  the  terrestrial  and  burrowing 
marmots  (subfamily  Arctortiyince) ,  and  some 
are  nocturnal.  They  are  chiefly  vegetarian, 
but  differ  much  in  the  exact  nature  of  their 
food;  most  of  them  partake  more  or  less  of  an 
animal  diet  and  many  habitually  rob  the  nests 
of  birds  of  both  eggs  and  young.  In  cold  and 
temperate  climates  most  species  hibernate  more 
or  less  completely  and  gather  stores  of  nuts, 
grains  and  other  foods  for  the  winter  months. 
Some  species  are  known  to  migrate  occasionally 
in  large  numbers.  The  species  are  of  small 
or  moderate  size,  the  largest  equaling  a  cat  and 
the  smallest  a  mouse.  Squirrels  are  adaptable 
creatures  and  live  under  a  great  variety  of 
climates  and  conditions,  the  two  principal  cen¬ 
tres  of  development  being  regions  physically 
so  different  as  the  Malayan  Islands  and  North 
America,  in  the  latter  of  which  five  genera 
and  120  species  occur.  The  typical  genus 
Sciurus  includes  species  mostly  of  propor¬ 
tionally  large  size  with  magnificent  bushy  tails, 
no  cheek-pouches,  the  thumb  rudimentary  and 
without  nail,  and  the  first  upper  premolar 
absent  or  minute.  Of  the  75  species,  approxi¬ 
mately,  of  this  genus,  fully  one-half  are 
Oriental. 

Few  native  American  mammals  are  better 
known  or  more  beloved  than  the  gray  squirrel 
(S.  carolinensis),  sometimes  called  the  cat 
squirrel,  and,  in  its  melanistic  phase,  the  black 
squirrel.  It  abounds  in  hardwood  forests  from 
Canada  to  Florida  and  westward  to  Minnesota, 
and  in  the  lowlands  as  well  as  the  mountainous 
districts.  As  might  be  expected  from  this 
wide  range,  it  splits  into  a  number  of  distinct 
races.  This  species  reaches  a  length  of  about 
20  inches,  of  which  the  tail  is  nearly  one-half 
and  more  rounded  and  bushy  than  in  any  other 
species.  The  eye  is  large,  full  and  bright,  the 
ears  erect  and  pointed,  but  not  tufted,  and  ’the 
color  rusty  gray  above,  more  or  less  brown 
along  the  back  and  paler  below.  In  the  parks 
and  more  open  parts  of  even  large  cities, 
wherever  suitable  trees  supply  a  home  and  a 
refuge  from  cats  and  dogs,  the  gray  squirrel 
has  become  semi-domesticated. 

Its  active  arboreal  habits  and  sprightly,  ap¬ 
pearance  have  done  much  to  make  the  squirrel 
the  admitted  type  of  frolicsomeness  and  sport. 
The  food  consists  of  nuts,  acorns,  seeds,  fruits, 


etc.,  and  these  animals  evince  economic  and 
frugal  habits,  in  that  they  accumulate  during 
the  autumn  a  store  of  provisions,  which  is  de¬ 
posited  in  the  nooks  and  crannies  of  trees.  The 
nest  and  dwelling-place  consists  of  a  spherical 
structure  formed  of  intertwined  twigs  with  at¬ 
tached  leaves  lined  with  leaves  and  bark  and 
is  generally  placed  in  the  fork  of  a  bough, 
in  an  inaccessible  situation  in  the  top  of  a 
tall  tree.  Cavities  in  trees  are  similarly  lined 
and  serve  as  nurseries  and  shelters  in  which 
to  hibernate.  The  squirrels  exhibit  a  great 
attachment  for  their  respective  nests,  one 
pair  generally  occupying  the  same  tree  and 
nest  for  a  long  period.  From  three  to  four 
young  are  produced  at  a  birth,  usually  in  June, 
the  young  remaining  in  the  parent  nest  until 
the  following  spring.  When  engaged  in  eat¬ 
ing,  these  animals  grasp  the  nut  or  other 
food  in  their  fore-paws,  sitting  meanwhile  on 
their  haunches  and  gnawing  off,  by  aid  of  their 
powerful  teeth,  the  hard  outer  coverings,  and 
even  peeling  the  kernel  before  eating  it.  The 
bushy  tail  of  the  squirrel,  besides  serving,  when 
folded  round  the  body,  to  retain  the  heat, 
assists  through  its  outspread  hairs  in  support¬ 
ing  the  animal  in  its  aerial  leaps,  a  function 
subserved  in  other  squirrels  by  special  develop¬ 
ments  of  the  skin. 

Before  the  deforestation  of  this  country  had 
destroyed  so  many  of  its  natural  haunts  this 
species  was  extremely  abundant  and  not  only 
sometimes  raided  cultivated  fields  to  the  great 
loss  of  the  farmer,  but  occasionally  migrated  in 
great  numbers,  even  crossing  large  rivers  like 
the  Ohio.  Squirrel  shooting  is  a  favorite  pas¬ 
time  with  many,  and  were  it  not  for  the  de¬ 
struction  which  it  entails  of  such  lovable  and 
sprightly  animals  could  be  commended  as  one 
of  the  pleasantest  .of  sports,  the  pursuit  of 
which  takes  one  into  forests  of  noble  old  trees 
in  the  most  exhilarating  season  of  the  year.  It 
necessitates  long  cross-country  walks  without 
the  assistance  of  a  dog,  and  requires  a  quick 
eye  and  steady  hand  to  bring  down  the  alter¬ 
nately  appearing  and  disappearing  game  as  it 
leaps  and  bounds  among  the  topmost  branches 
or  projects  itself  through  space  from  tree  to 
tree.  The  practice,  of  the  Kentucky  pioneers 
of  ^barking®  squirrels  has  been  too  often 
graphically  described  by  Audubon  and  others 
to  require  more  than  a  passing  comment. 

The  fox  squirrel  (S.  rufiventer) ,  which  now 
inhabits  almost  exclusively  the  pine  forests  of 
the  Southern  States,  is  a  large  species.  The 
body  is  14  inches  in  length  and  the  tail  12. 
The  color  is  usually  a  rusty  gray  or  clay 
color,  whitish  below  and  tending  on  the  tail 
to  rufous,  margined  with  black;  the  top  of  the 
head  black  and  the  nose  and  ears  white.  The 
colors  are,  however,  exceedingly  variable,  rang¬ 
ing  from  gray  to  deep  black.  The  tail,  though 
large,  is  less  bushy,  flatter,  and  the  hair  coarser 
than  in  the  gray  squirrel.  Some  of  the  varie¬ 
ties  of  the  fox-squirrel  extend  northward 
through  the  mountains  to  New  York  and  west¬ 
ward  to  the  Dakotas,  but  have  been  nearly  ex¬ 
terminated  in  most  places  and  none  are  quite 
so  large  as  the  typical  southern  race.  In  gen¬ 
eral  the  habits  of  the  fox-squirrel  differ  little 
from  those  of  the  gray  squirrel,  but  in  the  South 
at  least  it  does  not  hibernate  nor  store  food, 
which  consists  largely  of  fruits,  green  corn, 
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etc.  Because  of  its  large  size  it  is  much 
sought  for  food  by  the  natives. 

Of  all  our  squirrels  the  most  abundant  and 
best  known  in  the  northeastern  United  States 
is  the  red  squirrel  or  chickaree  ( S .  hudsonicns ) 
which,  like  the  others,  splits  into  several  sub¬ 
species  and  with  related  western  species  oc¬ 
cupies  British  America  and  the  northern  half 
of  the .  United  States.  In  the  east  the  high 
mountains  of  North  Carolina  are  the  southern 
limit  of  its  range.  The  body  is  eight  and  the 
rather  thinly  haired  tail  six  inches  long,  the 
color  bright  rusty  red  above,  yellowish  gray  to 
light  gray  on  the  sides  and  below.  Of  all  the 
squirrels  this  species  is  the  most  active,  noisy 
and  mischievous,  constantly  tearing  over  the 
ground  and  through  the  trees,  playing,  quarrel¬ 
ing  and  chattering  with  its  fellows.  In  most 
places  it  continues  active  through  the  winter. 
They  breed  and  sleep  in  warm,  lined  nests  in 
hollow  trees  or  in  old  nests  of  crows  and  other 
large  birds  roofed  over  with  twigs,  leaves,  bark 
of  grape  vines,  etc.;  they  also  have  burrows, 
used  partly  as  retreats,  partly  as  one  of  their 
numerous  storehouses  for  food.  Besides  nuts, 
etc.,  red  squirrels  feed  largely  on  the  seeds  of 
spruce  and  hemlock,  which  they  extract  from 
the  cones  with  great  skill,  and  they  are  in¬ 
veterate  robbers  of  birds’  nests,  as  well  as  of 
the  farmers’  corn-cribs.  A  remarkable  fact  is 
that,  though  so  much  inferior  in  size,  this 
species  frequently  expels  the  gray  squirrel  from 
certain  areas  and  it  is  true  almost  everywhere 
in  the  New  England  and  Middle  States  that  it 
is  increasing  and  the  gray  squirrel  decreasing 
in  numbers. 

The  ground  squirrels  ( Tamias  and  Eu- 
tamias )  are  provided  with  a  pair  of  large  cheek 
pouches  and  a  well-developed  nail  on  the  thumb. 
The  skull  is  relatively  light  and  narrow,  the 
first  upper  premolar  minute  or  absent,  the  tail 
small  and  little  bushy  and  the  colors  striped. 
The  species  and  races  are  numerous,  all  but 
one  Eurasiatic  species  being  North  American. 
The  eastern  chipmunk  (q.v.)  or  ground  hackee 
(7\  striatus )  is  abundant  everywhere  in  open 
woods  from  New  England  to  Georgia,  a  dis¬ 
tinct  variety  replacing  it  farther  north. 

Spermophilus  is  a  genus,  represented  by 
numerous  species  in  western  North  America 
and  one  in  northern  Asia  and  Europe,  transi¬ 
tional  between  the  ground  squirrels,  which  they 
closely  resemble  in  appearance  and  habits  and 
the  marmots.  In  deed  they  are  ordinarily  called 
striped  marmots  and  by  some  .  zoologists  are 
placed  in  the  family  Arctomyince.  All  have 
large  cheek  pouches,  well-developed  upper  pre¬ 
molars  and  usually  short  tails;  but  vary  greatly 
in  colors  and  their  pattern.  S.  tridecenlineatus 
is  marked  with  six  light  longitudinal  stripes  al¬ 
ternating  with  seven  rows  of  white  dots  on  a 
brown  ground.  It  is  an  abundant  species  on  the 
prairies  as  far  east  as  Illinois  and  is  often 
wrongfully  called  “gopher® 

Lastly  come  the  flying  squirrels,  the  Ameri¬ 
can  species  of  which  belong  to  the  genus  Sciur- 
opterus.  In  the  absence  of  cheek-pouches  and 
some  other  features  of  their  organization  these 
remarkable  animals  more  closely  resemble  the 
typical  squirrels  than  the  ground-squirrels,  but 
depart  widely  from  these  and  all  other  North 
American  mammals  in  the  possession  of  a 
densely  hairy  fold  of  skin  extending  along  the 


sides  and  connecting  the  fore  and  hind  legs, 
forming  a  parachute  which,  when  extended,  sup¬ 
ports  the  animal  on  its  flying  leaps  from  tree 
to  tree.  The  tail  also  assists  in  this  function, 
the  dense  fine  fur  spreading  at  the  sides  like 
the  vane  of  a  feather.  The  common  species 
(.S',  volans )  is  found  throughout  the  eastern 
half  of  the  United  States  north  to  Maine,  where 
it  is  replaced  by  a  distinct  species.  See  Flying 
Squirrel. 

The  squirrels  of  Europe  in  general  resemble 
ours,  but  are  less  numerous.  The  common  Brit¬ 
ish  squirrel,  pictures  of  which  are  so  common, 
is  distinguished  by  its  tufted  ears ;  but  our  gray 
squirrel  is  becoming  acclimated  in  England  and 
is  said  to  be  driving  away  from  its  haunts  the 
smaller  native.  Many  of  the  African,  and  espe¬ 
cially  those  of  Borneo  and  neighboring  islands, 
are  remarkable  for  their  large  size,  conspicu¬ 
ously  striped  fur,  tufted  ears  or  other  peculiari¬ 
ties. 

Consult  Allen,  (Bull.  Geol.  Geog.  Sur.  Ter¬ 
ritories,  >  Vol.  IV  (Washington  1878)  ;  Allen, 
(North  American  Arboreal  Squirrels,*  Ameri¬ 
can  .NaturalisU  (1899)  ;  Bailey,  (Prairie  Ground 
Squirrels, >  Bull.  Biological  Soc.  of  Washington 
(1893)  ;  Stone  and  Cram,  American  Animals> 
(New  York  1900). 

.  J.  Percy  Moore,. 

University  of  P ennsyivania. 
SQUIRREL-CORN,  or  TURKEY- 
CORN,  a  delicate,  succulent  plant  ( Bicuculla 
canadensis),  found  in  rich  woods  in  North 
America.  It  has  much  dissected  leaves,  glaucous 
beneath,  rising,  from  the  ground  and  simple 
scapes  ’from  which  depend  the  peculiar,  cordate- 
ovate  corollas  in  racemes,  each  flower  with  four 
petals,  the  two  outer  oblong  and  concave,  with 
short-rounded  spurs  at  the  base  and  parted  at 
the  other  end  to  show  the  much-crested  coherent 
tips  of  the  other  two.  They  are  greenish-white 
tinged  with  rose-color  and  are  fragrant.  The 
perennial  rootstock  is  creeping  and  bears  many 
small  yellowish  tubers,  scarred  by  fallen 
petioles,  which  have  suggested  the  common 
names  and  also  that  of  turkey-corn. 
SQUIRREL  HAKE.  See  Hakes. 

SQUIRREL-MONKEY,  a  small  Ameri¬ 
can  monkey  of  the  genus  Chrysothrix.  These 
are  active,  tree-hunting,  gentle  little  creatures, 
with  long,  rather  bushy  and  squirrel-like  tails 
and  tufted  ears  and  are  lively  and  affectionate 
as  pets.  A  widely  familiar  species,  is  the  Bra¬ 
zilian  ( C .  sciurea ),  which  is  grizzled  gray, 
with  whitish  paws  and  the  tail  black  at  the  tip. 

SQUIRREL-TAIL  GRASS.  See  Grasses 
in  the  United  States. 

SRI,  PADMA,  or  LAKSHMI,  a  female 
Hindu  deity,  wife  of  Vishnu.  See  Lakshmi. 

SRINAGAR,  sri-na-gar',  or  SERINA- 
GUR,  ser"i-na-goor'  (signifying  “Holy  City®), 
capital  of  Cashmere,  or  Kashmir  (q.v.),  in 
northern  India,  in  the  beautiful  valley  of  the 
same  name,  on  the  Jehlam  River,  occupies  a 
lofty  position,  about  5,000  feet  above  sea-level. 
It  extends  about  two  miles  along  the  river, 
which,  with  its  windings  and  the  numerous  ves¬ 
sels  plying  upon  it,  has  a  very  picturesque  ap¬ 
pearance,  but  the  surrounding  low  marshes 
make  the  climate  unhealthful.  Near  by  is  the 
famous  Nana  Khana  Mountain,  23,497  feet  in 
height.  It  is  poorly  fortified,  although  com- 
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manding  a  site  which  permits  of  making  it  a 
great  stronghold.  Its  wooden  buildings  have 
been  often  destroyed  by  fire  and  few  of  them 
deserve  notice.  The  Jama  Musjid,  or  Great 
Mosque,  celebrated  mostly  for  its  enormous 
dimensions,  has  a  rude  dome  and  spire;  an¬ 
other  mosque  of  wood  is  curiously  Chinese  in 
character.  There  are  numerous  gardens  and  a 
beautiful  lake  east  of  the  town  marks  the  scene 
of  Moore’s  (Lalla  RookhP  Srinagar  manufac¬ 
tures  attar  of  roses,  shawls,  leather,  paper,  fire¬ 
arms  etc.  It  came  under  the  British  protectorate 
in  1846.  Pop.  about  126,344. 

STAAL  DE  LAUNAY,  stal  da  lo-na, 
Marguerite  Jeanne  Cordier,  Baroness  de, 
French  author:  b.  Paris,  30  Aug.  1684;  d.  there, 
16  June  1750.  She  was  the  daughter  of  a  poor 
painter  named  Cordier,  was  brought  up  at  the 
convent  of  Saint  Louis  at  Rouen  and  adopted 
her  mother’s  name,  De  Launay.  In  1711  she 
entered  the  service  of  the  Duchess  du  Maine  as 
femme  de  chambre.  Not  long  afterward  she 
became  amanuensis  and  companion  to  the 
duchess  and  remained  in  her  household  for 
many  years.  In  1718  she  was  implicated  in  the 
Cellamare  conspiracy  and  was  sent  to  the  Bas- 
tile  for  two  years.  In  1735  she  was  married  to 
Baron  de  Staal.  Her  <Memoires)  appeared  in 
1755  and  it  is  as  the  author  of  those  frank  and 
lively  pictures  of  the  humors  of  the  <(court 
of  Sceaux®  that  she  is  known  to  posterity, 
though  she  wrote  also  two  comedies  and  some 
letters,  which  latter  were  published  in  1806. 
Consult  Sainte  Beuve,  Portraits  LitterairesP 

STAB  AT  MATER,  sta'bat  ma'ter'  («The 
Mother  stood®),  first  words  and  title  of  a  cele¬ 
brated  hymn  on  the  Crucifixion ;  its  authorship 
is  assigned  to  Jacopone  da  Todi,  a  disciple  of 
Saint  Francis  de  Assisi,  in  the  13th  century. 
It  has  been  set  to  music  by  several  of  the  great 
composers  including  Palestrina,  Pergolesi, 
Haydn,  Rossini  and  Dvorak.  The  composition 
of  Pergolesi,  for  two  voices  with  accompani¬ 
ment,  is  the  most  celebrated,  but  that  of  Rossini 
is  the  most  popular  in  the  concert  room.  The 
hymn  as  given  in  the  (Breviarium  Romanum) 
office  of  the  festival  of  the  Seven  Dolors  of 
the  Blessed  Virgin  Mary  (Friday  after  Pas¬ 
sion  Sunday)  begins : 

“  Stabat  mater  dolorosa, 

Juxta  crucem  lacrymosa, 

Dum  pendebat  filius.” 

STABILLITE,  a  smokeless  powder,  in¬ 
vented  by  Hudson  Maxim,  possessing  the  great 
advantage  that  no  volatile  matter  is  employed 
in  its  manufacture  and  consequently  it  requires 
no  drying  after  manufacture,  but  is  ready  for 
immediate  use.  It  was  named  because  it  is  be¬ 
lieved  that  it  undergoes  no  change  by  keeping 
for  a  great  length  of  time. 

STACHYS,  sta'kis,  a  genus  of  perennial 
and  annual  herbs  and  a  few  shrubs  of  the  order 
Labiatce.  The  species,  of  which  there  are  about 
150,  are  mostly  natives  of  mild  climates;  a 
number  flourish  in  the  United  States.  They 
have  simple,  opposite  leaves,  small,  white,  yel¬ 
lowish,  red  or  purple  flowers  in  auxiliary  whorls 
or  terminal  spikes.  They  are  mostly  found  in 
low,  moist  ground,  but  though  several  are  at¬ 
tractive  when  in  flower  they  are  little  culti¬ 
vated. 


STADIUM,  a  Greek  measure  of  125  paces, 
or  625  Roman  feet,  equal  to  606  feet  9  inches 
English ;  consequently  the  Greek  stadium  was 
somewhat  less  than  our  furlong.  It  was  the 
principal  Greek  measure  of  length.  This  term 
was  also  applied  to  the  course  for  foot-races 
at  Olympia  in  Greece,  which  was  exactly  a 
stadium  in  length.  The  name  was  also  given 
to  all  other  places  throughout  Greece  wherever 
games  were  celebrated  and  the  name  is  ex¬ 
tended  in  modern  use  to  cover  buildings  and 
equipment  for  a  college  racecourse  or  athletic- 
field. 

STADTHOLDER,  stat'hol"der,  a  title 
given  in  the  Netherlands  to  a  governor  of  a 
province  who  was  also  commander-in-chief  of 
the  forces.  This  title  received  its  special  signifi¬ 
cance  in  1580  when  the  provinces  of  Holland 
and  Zealand  revolted  against  the  authority  of 
Spain  and  unitedly  accepted  William,  Prince  of 
Orange,  as  their  stadtholder.  The  prince  was 
assassinated  before  he  was  formally  invested 
with  this  office,  but  the  title  was  conferred  on 
his  son,  Prince  Maurice,  and  remained  as  the 
hereditary  title  of  the  chief  of  the  state  until 
Holland  was  annexed  by  France  in  1802.  This 
title  was  finally  dropped  in  1814  when  the 
Prince  of  Orange  was  recalled  from  England 
and  declared  king  of  the  Netherlands  by  an 
assembly  of  notables. 

STAEL,  Madame  de,  properly  STAEL- 
HOL.STEIN,  sta'el-hol'stin  (Fr.  stael  ol-stan), 
Anne  Louise  Germaine  Necker,  Baroness  de, 
French  authoress:  b.  Paris,  22  April  1766;  d. 
there,  14  July  1817.  She  was  the  only  child  of 
Jacques  Necker,  Swiss  banker  and  Minister  of 
Finance  to  Louis  XVI.  Her  mother  was  Swiss 
(see  Necker,  Susanne  C.  de  Nasse).  Necker’s 
house  was  the  resort  of  the  most  distinguished 
men  of  the  capital;  every  week  on  a  certain 
day  were  assembled  in  the  salon  of  Madame 
Necker  the  most  eminent  scholars  of  the  day,  as 
Marmontel,  Raynal,  Grimm,  Thomas,  etc.  The 
encouragement  the  young  girl  received  in  this 
society  and  the  various  excitements  which  it 
furnished  to  her  faculties,  had  an  important 
influence  on  the  formation  of  her  mind.  To 
these  she  owed  that  rare  conversational  power 
for  which  she  was  so  remarkable,  with  that 
inclination  to  ingenious,  brilliant  and  striking 
theories,  >  which  appear  in  her  earlier  works. 
Her  earliest  productions  were  Sophia,5  a  com¬ 
edy  (1786),  and  two  tragedies,  (Lady  Tane 
Grey)  and  ( Montmorency. )  Her  <Lettres  sur 
les  Ouvrages  et  le  Caractere  de  J.  J.  Rousseau > 
(1788),  first  attracted  the  public  notice.  In 
1786  she  was  married  to  Baron  de  Stael-Hol- 
stein,  Swedish  Ambassador  at  the  French  court, 
a  man  much  older  than  herself,  whose  suit  was 
favored  by  Madame  Necker’s  desire  that  her 
daughter  should  marry  a  Protestant. 

The  breaking  out  of  the  Revolution  (1789) 
exercised  a  powerful  influence  both  on  her  mind 
and  fate.  The  first  period  of  her  father’s  serv¬ 
ice  in  the  ministry  (1777-81)  brought  his  family 
into  connection  with  the  great  world  and  public 
affairs.  During  Robespierre’s  ascendency  she 
exerted  herself  to  save  the  victims  and  pub¬ 
lished  a  powerful  and  eloquent  ( Defense  of  the 
Queen.  >  After  the  insurrection  of  10  Aug. 
1792  she  fled  in  September  to  her  father’s  house 
at  Coppet  in  Switzerland,  which  now  became 
the  refuge  of  the  French  fugitives.  When 
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Sweden  recognized  the  French  republic,  her 
husband  was  again  sent  as  Ambassador  to  Paris, 
whither  she  returned  in  1795.  The  government 
of  the  Directory  gave  her  an  opportunity  of 
effecting  the  recall  of  some  of  the  emigrants. 
Barras  became  her  friend,  and  she  acquired  so 
much  influence  that,  on  Talleyrand’s  return 
from  America  in  1796,  she  obtained,  through 
Barras,  his  appointment  to  the  Ministry  of 
Foreign  Affairs.  To  this  period  also  belong 
two  political  pamphlets,  <Sur  la  Paix)  and 
(Sur  la  Paix  interieure,*  which  contain  her 
views  respecting  the  situation  of  France  in 
1795  and  express  the  remarkable  opinion  that 
France  could  arrive  at  limited  monarchy  only 
through  military  despotism.  In  1796  appeared 
her  (De  l’lnfluence  des  Passions  sur  le  Bon- 
heur  des  Individus  et  des  Nations, J  which, 
though  characterized  by  enlightened  views,  does 
not  contain  any  complete  exposition  of  the 
subject.  Her  connection  with  her  husband,  who 
died  in  1802,  whose  tastes  were  different  and 
whose  talents  were  inferior  to  hers,  had  been 
from  the  first  marked  by  coldness,  and  when 
she  became  desirous  of  securing  the  property 
of  their  children  from  the  effects  of  his  lavish 
habits,  a  separation  took  place;  but  his  infirmi¬ 
ties  rendering  the  service  of  his  friends  neces¬ 
sary  to  him,  she  again  joined  him.  Bonaparte 
she  saw  for  the  first  time  in  1797,  on  his  re¬ 
turn  to  Paris,  after  the  Peace  of  Campo-Formio. 
His  brilliant  reputation  excited  her  admiration, 
but  this  soon  gave  way  to  fear  and  aversion. 
The  danger  which  threatened  Switzerland  led 
her  back  to  Coppet ;  but  when  Geneva  was  in¬ 
corporated  with  France  she  hastened  back  to 
Paris,  to  cause  her  father’s  name  to  be  struck 
from  the  list  of  emigrants.  But  some  observa¬ 
tions  of  Necker  in  his  (Dernieres  Vues  de 
Politique  et  des  Finances)  (1802)  offended  the 
first  consul,  who  caused  the  work  to  be  at¬ 
tacked  in  the  journals. 

Madame  de  Stael  was  banished  to  a  distance 
of  40  leagues  from  Paris,  under  pretense  that 
she  had  given  her  father  false  information  of 
the  state  of  France.  During  her  banishment  she 
lived  with  her  father  at  Coppet,  but  spent  much 
time  in  traveling.  Her  literary  reputation  was 
meanwhile  increased  by  her  <De  la  Litterature 
consideree  dans  ses  Rapports  avec  les  Institu¬ 
tions  sociales)  (1802)  and  her  (Delphine> 
(1802).  The  former  attracted  many  assailants, 
among  whom  Fontanes  was  the  ablest  and 
acutest.  Her  romance  <Delphine)  contained  a 
faithful  picture  of  herself  as  she  was  in  her 
youth  —  separated  from  the  multitude  by  genius 
and  sensibility  and  struggling  against  the  re¬ 
straints  of  custom  and  her  sex.  In  1803  she 
made  a  visit  to  Germany  and  lived  for  about  a 
year  in  Weimar  and  Berlin.  She  paid  a  visit 
to  Italy  in  1805  and  the  fruit  of  her  journey 
was  ^orinne  ou  lTtalie>  (1807),  which  com¬ 
bines  in  a  happy  manner  the  charms  of  romance 
with  a  faithful  picture  of  Italy.  It  was  finished 
in  France  and  was  no  sooner  published  than 
she  was  ordered  to  quit  that  country,  upon 
which  she  returned  to  Coppet.  Here  she  wrote 
<Essais  dramatiques>  and  finished  (1809)  her 
work  on  Germany  ((De  l’Allemagne*).  She 
then  went  to  France  to  get  it  printed,  but  be¬ 
fore  it  could  be  published  the  printed  copies 
were  seized  by  the  police  and  she  was  again 
ordered  to  quit  France.  It  first  appeared  entire 


in  London  in  1813.  This  work  gave  the  French 
the  first  intimation  of  the  intellectual  develop¬ 
ment  of  Germany. 

Returning  to  Coppet  from  France,  Madame 
de  Stael  was  subjected  to  new  persecutions  and 
was  forbidden  to  go  farther  from  her  residence 
than  two  leagues.  But  in  the  spring  of  1812 
she  escaped  and  passing  through  Vienna  to 
Moscow,  on  the  approach  of  the  French  army 
went  to  Saint  Petersburg  and  soon  after,  in 
the  autumn  of  1812,  to  Stockholm.  From  Stock¬ 
holm  she  went  to  England,  where  sire  was  re¬ 
ceived  with  the  most  flattering  attention.  Here 
was  published  her  (Reflexions  sur  le  Suicide> 
and  (Zulma  et  trois  NouvellesP  After  a  long 
exile,  described  in  her  (Dix  Annees  d’Exil,* 
she  landed  at  Calais  in  1814.  After  the  Restora¬ 
tion  in  1815  she  returned  to  Paris  and  was  re¬ 
ceived  with  great  distinction.  She  also  received 
from  the  government  public  stock  to  th*e  amount 
of  2, 000, 000  francs,  due  to  her  father  by  the 
treasury  at  the  time  of  his  dismissal  from  office. 
Surrounded  by  a  happy  domestic  circle, 
esteemed  and  courted  by  the  most  eminent  men 
of  the  capital,  she  lived  in  Paris,  with  the  ex¬ 
ception  of  a  short  absence,  till  her  death,  and 
until  her  last  sickness  she  was  employed  on  her 
(Memoires  et  Considerations  sur  les  principaux 
Evenements  de  la  Revolution  Frangaise)  (1819). 
By  her  will  it  was  made  known  that  in  1812 
she  had  been  married  a  second  time  to  a  M. 
de  Rocca,  a  young  officer  of  hussars,  who,  suf¬ 
fering  from  wounds  received  in  Spain,  had 
quitted  the  service  and  come  to  reside  at  Geneva, 
where  she  became  acquainted  with  him.  See 
Corinne. 

Consult  <Life)  by  Norris  (1853)  ;  d’Haus- 
sonville,  (Le  Salon  de  Madame  Necker)  (1882)  ; 
Lady  Blennerhasset,  (Frau  von  StaeP  (1888- 
89)  ;  Brunetiere,  ‘Evolution  de  la  Critique) 
(1890)  ;  Schiick,  ‘History  of  a  Marriage  in 
Letters*  (1906)  ;  Sorel,  ‘Madame  de  StaeP 
(1890)  ;  Faguet,  ‘Politiques  et  Moralistes* 
(Vol.  I,  1898).  Her  son  edited  her  works  (17 
vols.)  in  1820-21.  Her  ‘Lettres  Inedits*  ap¬ 
peared  in  1903. 

STAFF,  in  the  army  or  navy,  a  body  of 
officers  or  non-commissioned  officers  whose 
duties  refer  to  a  body  of  troops  or  a  fleet  as  a 
whole  and  who  are  not  attached  to  particular 
subdivisions.  Such  officers  are  called  staff  offi¬ 
cers,  while  those  in  command  of  combatant 
organizations  are  line  officers.  The  staff  of  the 
army  includes  the  officers  of  the  quartermaster- 
general’s,  adjutant-general’s,  ordnance,  medical, 
engineer  (in  part),  judge-advocate-general’s 
and  inspector-general’s  departments;  officers  at¬ 
tached  to  commanding  general  officers  as  mili¬ 
tary  secretaries  and  aides-de-camp,  called  the 
personal  staff ;  officers  employed  in  connection 
with  the  civil  departments  at  the  War  Depart¬ 
ment,  chaplains,  veterinarians,  medical  officers 
of  combatant  organizations,  intelligence  officers, 
etc.,  and  those  engaged  in  recruiting  and  garri¬ 
son  work,  and  the  general  staff  of  the  United 
States  army.  See  Army  Schools  ;  General 
Staff  Corps. 

STAFF,  in  music,  the  five  parallel  lines  and 
their  intermediate  spaces  on  which  the  notes, 
sharps,  flats  and  other  musical  characters  are 
placed.  See  Music. 

STAFF  COLLEGES  AND  SCHOOLS, 

military  institutions  for  the  advanced  instruc- 
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tion  of  officers  desirous  of  being  placed  on  the 
staff  of  the  army.  See  Army  Schools. 
STAFF  CORPS.  See  Army  Staffs. 

STAFFA,  staf'a,  Scotland,  a  small  island 
of  the  inner  Hebrides,  situated  seven  miles  west 
of  Mull.  It  is  celebrated  for  its  basaltic  pillars 
and  natural  caves,  the  most  noted  of  which  is 
Fingal’s  Cave.  The  island,  which  is  one-half 
mile  in  diameter,  consists  of  columnar  basalt 
capped  by  a  shapeless  mass.  This  gives  the  in¬ 
terior  of  the  caves  almost  architectural  forms. 
Fingal’s  Cave  extends  227  feet  inward  and  the 
opening  is  an  arch  66  feet  high.  The  floor  is 
covered  with  from  9  to  18  feet  of  water. 

STAFFORD,  Stafford,  Henry,  duke  of 

Buckingham.  See  Buckingham,  Dukes  of. 

STAFFORD,  William  Howard,  Viscount, 
an  English  statesman;  b.  30  Nov.  1614;  exe¬ 
cuted  on  Tower  Hill,  29  Dec.  1680.  He  was 
the  son  of  the  20th  earl  of  Arundel,  the  well- 
known  collector  of  the  Arundelian  marbles. 
In  November  1640  he  was  created  Viscount 
Stafford.  He  was  brought  up  in  the  Roman 
Catholic  faith  and  adhered  during  the  civil  wars 
to  the  royal  cause;  but  after  the  Restoration  he 
was  frequently  found  in  opposition  to  the  court, 
although  he  appears  never  to  have  played  an 
important  part  as  a  legislator.  He  was  singled 
out  'by  Titus  Oates,  the  contriver  of  the  ((popish 
plot,^  as  one  of  his  chief  victims.  On  23  Oct 
1678  Oates  deposed  before  the  House  of  Com¬ 
mons  that  upon  the  subversion  of  the  kingdom 
by  the  Jesuits,  Lord  Stafford  was  to  have  the 
appointment  of  paymaster  of  the  army,  and  on 
the  30th  the  accused  nobleman  was  committed 
to  the  Tower,  with  other  Catholic  peers  against 
whom  similar  charges  had  been  preferred. 
After  lying  two  years  in  prison,  he  was  brought 
to  trial  on  a  charge  of  high  treason  29  Nov. 
1680.  During  a  trial  of  seven  days  he  defended 
himself  by  pointing  out  the  weakness  of  Oates’ 
evidence,  so  that  Evelyn,  who  was  present, 
thought  C(such  a  man’s  testimony  should  not  be 
taken  against  the  life  of  a  dog.®  Nevertheless 
a  verdict  of  guilty  was  pronounced  by  a  vote 
of  55  to  31.  He  was  executed  three  weeks 
afterward. 

STAFFORD,  England,  capital  of  Stafford¬ 
shire,  on  the  river  Sow,  18  miles  south  of 
Hanley  and  25  miles  north  by  west  of  Birming¬ 
ham.  The  principal  buildings  include  the  church 
of  Saint  Mary’s,  which  has  fine  stained  glass 
windows  and  many  interesting  monuments ; 
Saint  Chads,  a  fine  old  Norman  church ;  a 
stately  county  hall ;  a  borough  hall,  con¬ 
taining  a  museum,  and  the  market  hall ; 
hospital,  asylum,  a  Latin  school  (1550), 
technical  schools  and  a  theatre.  The  town 
has  extensive  tanneries,  leather  manufactories, 
and  engineering  and  electrical  works.  In  the 
neighborhood  is  Stafford  Castle.  Many  ancient 
buildings  like  High  House  attest  to  the  antiquity 
of  the  town.  Pop.  23,400. 

STAFFORD  SPRINGS,  Conn.,  borough 
in  Tolland  County,  on  the  Willimantic  River 
and  on  the  Central  Vermont  Railroad,  about  18 
miles  southeast  of  Springfield  (Mass.)  and  18 
miles  northwest  of  Willimantic.  It  is  in  an 
agricultural  and  a  manufacturing  section  of  the 
State.  The  chief  manufacturing  establishments 
are  woolen  mills,  iron  works,  machine  shops, 
flour-mill,  creameries  and  tobacco  works.  There 


are  Protestant  Episcopal,  Roman  Catholic,  Con¬ 
gregational  and  Methodist  Episcopal  churches. 
The  educational  institutions  are  a  public  library, 
founded  in  1874,  a  high  school  and  public  and 
parish  schools.  There  are  two  banks.  Stafford 
Springs  is  a  favorite  resort  for  health  seekers 
on  account  of  the  mineral  springs.  Pop.  3,383. 

STAFFORDSHIRE,  stafford-shir,  Eng¬ 
land,  a  midland  county,  with  an  area  of  1,128 
square  miles.  The  Moorlands  is  a  hilly  district 
at  the  north,  intersected  by  deep  valleys.  The 
surface  is  mostly  undulating.  The  Trent  is  the 
chief  river  and  its  tributaries  are  the  Sow, 
Tame,  Blythe  and  Dove.  Few  valleys  are  fertile 
in  the  central  portion.  In  the  south  are  im¬ 
portant  iron  and  coal  deposits.  The  Dudley 
and  Pottery  coalfields  contain  several  hundred 
collieries  and  produce  large  quantities  of  iron¬ 
stone.  Important  copper-pits  are  found  near 
Warslow,  while  on  the  banks  of  the  Dove  at 
the  north,  colored  marble,  alabaster,  mill-stones 
and  chalk  are  found.  The  clay  for  pottery  which 
makes  the  Wedgewood  ware  famous  is  taken 
from  the  ^Potteries®  district  of  North  Stafford¬ 
shire,  where  extensive  china  and  pottery  fac¬ 
tories  exist.  The  manufacture  of  various  metals 
is  extensive,  also  leather,  silk,  wool,  linen  and 
sailcloth.  The  important  towns  are  Stoke-upon- 
Trent,  Burton,  Wolverhampton,  Wallsall, 
Handsworth  and  Smethwick.  Pop.  739,000. 
STAG.  See  Deer. 

STAG-BEETLE,  a  beetle  of  the  family 

Lucanidce,  in  which  the  jaws  of  the  males  are 
greatly  enlarged  and  studded  with  spike-like 
protuberances  which  give  them  a  resemblance 
to  stag  antlers.  The  mandibles  of  the  females 
are  short,  of  smaller  size,  and  curved,  and  the 
club  or  terminal  part  of  the  feelers  is  four- 
jointed.  These  beetles  are  vegetable  feeders 
and  subsist  upon  the  tender  leaves  and  other 
parts  of  plants.  The  larvae  are  found  in  trees, 
into  the  substance  of  which  they  burrow. 

STAGE,  The.  See  Theatre. 

STAGE,  The  American.  See  Theatre. 
STAGE  COACH.  See  Coach  ;  Omnibus. 
STAGE  MECHANICS.  See  Theatre. 

STAGGER-BUSH,  an  ericaceous  shrub 

( Neopieris  mariana )  found  south  of  Rhode 
Island  in  moist,  sandy  soil,  chiefly  along  the 
Atlantic  Coast.  It  has  a  bad  reputation  for 
poisoning  livestock  which  may  feed  on  its  foli¬ 
age  and  giving  them  the  disease  known  as 
^staggers.®  It  is  a  low  shrub,  rarely  four  feet 
high,  with  erect,  wand-shaped,  black-do'tted 
branches,  bearing  alternate,  oval  leaves,  which 
are  shining  and  leathery  and  turn  to  an  intense 
scarlet  before  falling  in  the  autumn.  The  flow¬ 
ers  are  borne  in  axillary  embels,  on  the  under 
side  of  the  naked  year-old  branches  and  are 
large,  white,  waxen  urns,  with  five  little  teeth 
about  the  orifice.  They  bloom  in  early  summer 
and  the  shrub  is  one  of  the  handsomest  of  its 
kind. 

STAGGERS,  one  of  several  varieties  of 
disease  in  domestic  animals,  as  blind-staggers 
in  horses  and  cattle,  an  epileptic  disorder  pri¬ 
marily  affecting  the  brain  and  spinal  cord.  A 
form  of  digestive  derangement  to  which  horses 
are  especially  liable  is  a  kind  of  gastritis  called 
stomach-staggers.  This  is  a  dangerous  disease 
as  yet  little  understood.  In  the  stable  the  horse 
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dozes  and  rests  his  head  in  the  manger ;  he  then 
wakes  up  and  eats  until  the  distention  of  the 
stomach  becomes  enormous.  The  peculiarity  of 
the  complaint  consists  in  the  total  stoppage  of 
digestion  and  the  uneasy  feeling  of  distention, 
consequent  to  such  indigestion,  appears  to  de¬ 
ceive  the  horse,  whose  morbid  excitement  in¬ 
duces  him  to  continue  eating.  This  he  does 
until  the  distention  prevents  the  return  of  the 
blood  from  the  head  and  the  animal  dies  from 
apoplexy,  or  his  stomach  bursts.  Recovery  is 
rare,  except  in  very  mild  cases.  Grass-staggers 
is  a  disorder  caused  in  horses  and  cattle  by 
eating  the  loco-weed  or  crazy-weed  (q.v.).  It 
is  also  known  as  the  loco-disease.  In  sheep  a 
peculiar  kind  of  staggers  occurs  which  is  called 
gid.  See  Sheep. 

STAGHOUND.  See  Dog. 

STAHL,  stal,  Georg  Ernst,  German  phy¬ 
sician  and  chemist :  b.  Anspach,  1660 ;  d.  Berlin, 
1734.  He  studied  medicine  at  Jena  and  in  1691 
was  chosen  second  professor  of  medicine  at 
Halle  and  rendered  his  name  famous  over  all 
Germany  by  his  academical  prelections  and  his 
publications.  In  1700  he  was  elected  member 
of  the  Academia  Guriosorum  Naturae.  His  fame 
procured  him  the  appointment  of  physician  to 
the  king  of  Prussia  in  1716  and  he  went  to 
Berlin.  He  was  the  author  of  the  doctrine 
which  explains  the  principal  chemical  phe¬ 
nomena  by  the  agency  of  phlogiston.  This 
theory  was  received  and  supported  by  some  of 
the  most  eminent  men  which  Europe  had  pro¬ 
duced.  His  principal  works  are  (Experimenta 
et  Observationes  Chymicae  et  Physicae)  (1731)  ; 
(Disputationes  MedLaP  ;  (Theoria  Medica 
Vera)  (1737),  and  (Fundamenta  Chymicae  Dog- 
maticae  et  Experimentalist 

STAHLBERG,  stal'berk,  Kaarlo  Juho, 
Finnish  statesman :  b.  1865.  For  several  years 
he  was  the  leader  of  the  Finnish  National 
Progressive  party  in  the  Diet  and  in  1914  was 
elected  speaker.  Dr.  Stahlberg’s  advocacy  of 
democratic  principles  brought  him  under  the 
ban  of  the  old  Russian  Imperialist  regime  and 
at  one  time  he  was  ordered  to  be  expelled  from 
the  Diet  by  the  Russian  governor-general.  He 
served  as  president  of  the  highest  administra¬ 
tive  court  in  Finland  and  also  as  professor  of 
law  in  the  University  of  Helsingfors.  In  July 
1919  Dr.  Stahlberg  was  elected  president  of 
the  new  republic  of  Finland,  receiving  143  votes 
in  the  Diet  against  50  votes  cast  for  Gen.  Jus¬ 
tus  Mannerheim,  who  had  been  acting  as  regent. 
Dr.  Stahlberg  has  traveled  extensively  and  is 
well  known  in  European  university  circles. 

.ST  A  HR,  star,  John  Summers,  American 
college  president :  b.  Bucks  County,  Pa.,  2  Dec. 
1841 ;  d.  21  Dec.  1915.  He  was  graduated  from 
Franklin  and  Marshall  College,  1867,  and  at  once 
entered  the  faculty  of  that  institution,  success¬ 
ively  being  tutor  in  German  and  history,  as¬ 
sistant  professor,  professor  of  natural  science 
and  chemistry,  financial  agent,  president  pro 
tern,  and  since  1890  president  of  the  college. 
He  studied  theology,  was  ordained  in  1872  and 
at  one  time  supplied  the  pulpit  of  the  First  Re¬ 
formed  Church,  Reading,  Pa.  He  was  a  con¬ 
sulting  member  of  the  editorial  staff  of  the 
( Standard  Dictionary. > 

STAIGG,  stag,  Richard  M.,  American 
painter:  b.  Leeds,  England,  1820;  d.  1881.  He 


emigrated  to  the  United  States  in  his  11th  year 
and  in  early  manhood  attained  consummate  skill 
in  painting  miniature  portraits  on  ivory.  In 
1861  he  was  elected  National  Academician,  and 
after  studying  in  Paris  (1867-69)  he  abandoned 
miniature  painting  for  landscape  and  portraiture 
in  oils.  His  marines  are  admirable  for  color 
and  detail  and  among  his  best  genres  are  the 
( Sailor’s  Grave*  (Lenox  Library)  and  the 
( Cat’s  Cradle.* 

STAINED  GLASS.  See  Glass  Staining 
and  Glass  Painting. 

STAINER,  stl'ner,  Jakob,  German  violin- 
maker:  b.  Absam,  14  July  1621 ;  d.  1683.  He 
was  apprenticed  to  a  maker  of  stringed  musical 
instruments  at  Innsbruck.  He  learned  the 
secret  of  the  Italian  method  of  constructing 
violins  and  won  a  reputation  that  passed  beyond 
Germany  into  Italy  and  England  and  lasted  for 
more  than  a  century. 

STAINER,  sta'ner,  Sir  John,  English  or¬ 
ganist  and  composer  :  b.  London,  6  June  1840;  d. 
Verona,  Italy,  1  April  1901.  At  seven  he  be¬ 
came  a  chorister  in  Saint  Paul’s  Cathedral;  in 
1856  Sir  Frederick  Ouseley  appointed  him  or¬ 
ganist  of  the  newly-founded  Saint  Michael’s 
College  at  Tenbury,  and  four  years  later  he 
became  organist  of  Magdalen  College,  Oxford. 
From  1863  till  1872  he  was  university  organist, 
and  from  the  latter  year  until  his  resignation 
in  1888  held  the  post  of  organist  in  Saint  Paul’s, 
London.  In  this  position  he  achieved  great 
success  and  contributed  much  to  the  improve¬ 
ment  of  the  musical  part  of  the  service  in  the 
cathedral.  In  1881  he  succeeded  Sir  Arthur 
Sullivan  in  the  principalship  of  the  National 
Training  School,  and  in  1882  became  inspector 
of  music  in  the  elementary  schools  of  England. 
He  was  professor  of  music  in  the  University 
of  Oxford  from  1889  till  his  resignation  in 
1899.  He  was  knighted  in  1888.  He  was  a  com¬ 
poser  of  considerable  ability,  his  principal  com¬ 
positions  being  cantatas  entitled  (The  Daugh¬ 
ter  of  Jairus)  (1878)  ;  (Saint  Mary  Magdalen) 
(1883),  and  (The  Crucifixion  (1887),  and 
many  anthems,  organ  pieces,  etc.  He  published 
various  musical  primers,  a  dictionary  of 
Musical  Terms)  (with  W.  A.  Barrett),  and  a 
valuable  work  on  15th  century  music  entitled 
( Early  Bodleian  Music:  Dufay  and  his  Con¬ 
temporaries. } 

STAINES,  stanz,  England,  a  town  in  Mid¬ 
dlesex,  on  the  Thames,  six  miles  southeast  of 
Windsor.  Runnimede,  Egham  and  Cooper’s 
Hill  are  interesting  suburbs.  Inigo  Jones 
and  Rennie,  two  of  England’s  greatest  archi¬ 
tects,  are  remembered  by  the  church  of  Saint 
Mary’s  (1631),  and  the  bridge  across  the  river 
(1832),  respectively  their  works.  The  Roman 
Catholic  Gothic  church  dates  from  1868.  The 
industrial  works  include  breweries  and  mustard 
mills.  The  garden-markets  and  race-course  are 
interesting  features.  Pop.  6,688. 

STAIR,  Lord.  See  Dalrymple. 

STAIR,  a  succession  of  steps  affording 
means  for  a  person  on  foot  to  get  from  a  lower 
to  a  higher  level.  There  are  two  main  forms  of 
this,  one  composed  of  a  series  of  solid  blocks 
generally  touching  one  another  at  one  edge,  as 
when  a  series  of  squared  stones  are  built  into  a 
wall  at  either  end,  their  small  surface  of  junc¬ 
tion  merely  steadying  them ;  and  the  more  com- 
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mon  sort,  in  which  two  sloping  beams,  planks 
or  metal  girders,  called  string  pieces  or  strings, 
support  a  series  of  horizontal  planks,  slabs  of 
marble  or  slate,  or  plates  of  metal  called  treads. 
The  above  are  the  essentials  of  a  stair.  The 
riser  which  stands  for  the  vertical  distance 
from  one  tread  to  another  may  be  left  open,  or 
may  be  filled  by  a  light  board,  a  piece  of  open¬ 
work  cast  iron  or  the  like.  In  the  case  of  a 
stone  step  the  tread  is  the  uppermost  surface 
and  the  riser  the  front  —  the  surface  turned 
toward  the  person  who  is  ascending. 

There  is  a  marked  distinction  between  the 
straight  and  the  winding  stair.  In  a  straight 
stair  all  the  steps  are  called  fliers  and  the  tread 
of  each  is  of  the  same  width  from  end  to  end. 
In  the  winding  stair  the  steps  are  called  winders 
and  the  treads  are  much  narrower  at  one  end 
than  at  the  other.  The  typical  winding  stair  is 
the  spiral  or  corkscrew  stair  (in  French  called 
a  colimagon,  snail-like).  These  are  commonly 
built  into  round  towers,  the  walls  of  which  sup¬ 
port  the  steps,  but  it  is  feasible  to  build  them 
of  wood  or  iron,  and  in  modern  libraries  and 
other  places  of  storage,  very  light  spiral  stairs 
are  built  for  easy  access  to  balconies,  galleries 
and  upper  floors,  as  in  the  stack-room  for 
books  or  other  place  of  deposit  or  storage. 

A  stair  may  be  made  up  of  several  short 
stairs  called  usually  flights.  Thus  in  the  case  of 
a  rather  lofty  story,  there  may  be  one  or  even 
two  landings  in  the  height  from  floor  to  floor, 
and,  therefore,  two  or  even  three  flights.  If 
these  landings  give  to  the  stair  a  change  of 
direction  of  90  degrees,  so  that  a  person  ascend¬ 
ing  and  going  northward  suddenly  turns  east¬ 
ward  or  westward,  the  platform  is  called  a 
quarter-pace  (sometimes  quarter-space).  If  the 
change  of  direction  is  of  180  degrees,  the  per¬ 
son  ascending  reversing  his  direction  as  from 
north  to  south,  the  word  half-pace  (half¬ 
space)  is  used.  A  combination  of  thes  methods 
is  also  used,  as  where  a  platform  is  associated 
with,  some  winders;  the  platform  being  then 
nothing  but  a  tread  much  wider  than  the  others. 
This  is  a  very  objectionable  plan,  as  being  dan¬ 
gerous  for  persons  not  acquainted  with  the 
stair. 

The  height  of  the  riser  and  the  width  of  the 
tread  are  matters  of  great  importance.  Rules 
exist  for  fixing  these,  and  it  is  generally  con¬ 
sidered  that  the  riser  and  tread  must  be  taken 
together.  Thus,  if  it  be  held  that  each  tread- 
and-riser  should  measure  18  inches,  then  the 
riser  may  be  6^4  inches  high,  the  tread  \V/i 
inches  wide.  This  is  often  expressed  by  the 
formula,  a  riser  6 y2  inches,  a  run  of  11}4 
inches,  or  by  the  phrase,  the  rise  and  run  are 
to  each  other  as  6^4  to  11^4.  In  modern  build¬ 
ings  of  no  great  cost  or  elegance  the  stairs  are 
often  very  much  steeper  than  this;  and  the 
proportions  may  even  be  reversed,  or  nearly  so, 
in  the  case  of  a  flight  rarely  used,  as  from  the 
top  floor  to  the  roof. 

The  stair  is  often  an  architectural  feature  of 
some  importance.  In  the  interior  a  large  hall 
is  sometimes  devoted  to  it,  and  the  stair  itself 
is  a  principal  part  of  the  decoration,  perhaps 
passing  along  three  sides  of  this  hall,  seeming 
to  cling  to  the  wall  as  it  ascends,  leaving  be¬ 
low  an  open  floor  of  considerable  size  which 
may  be  treated  more  or  less  as  a  sitting-room, 
and  at  the  top  communicating  with  a  gallery. 
This  gallery  may  be  a  highly  architectural  mem¬ 


ber,  being  treated  with  columns  to  support  the 
roof.  The  objections  to  this  treatment  of  a  stair 
are  the  great  amount  of  space  occupied  and  the 
opening  of  so  much  of  the  interior  to  drafts 
of  air  and  to  ready  communication  of  fire.  It 
should  only  be  used  where  the  building  is 
wholly  fireproof.  It  leads  to  great  expense  in 
building  the  stair  of  marble,  lining  the  walls 
with  the  same  or  an  equally  costly  material  and 
roofing  the  whole  with  an  architectural  dome  or 
coved  ceiling  with  or  without  a  sky-light.  The 
tendency  in  recent  times  is  to  use  elevators  in 
'buildings  of  all  kinds,  public  and  private,  and 
in  consequence  of  this  the  stair  seems  to  be 
considered  sometimes  a  mere  piece  of  utility 
and  for  that  purpose  made  as  compact  as  pos¬ 
sible  ;  while  in  another  building  not  more 
costly  and  splendid  it  will  be  treated  in  the 
way  described  above.  It  is  worthy  of  notice 
that  any  building  in  which  it  is  expected  to  give 
stately  entertainments,  the  stair-case,  or  hall, 
which  encloses  the  stair,  will  be  treated  in  a 
more  stately  way,  and  this  because  of  a  tra¬ 
dition  that  the  persons  of  a  large  assemblage 
will  seek  the  halls  and  stairs,  perhaps  for  more 
space,  perhaps  for  fresh  air.  Thus,  in  an  opera 
house,  the  stair  is  a  very  important  feature. 

Out-of-door  stairs  are  seen  on  city  tene¬ 
ments  and  apartment  houses  as  fire-escapes, 
but  they  do  not  often. exist  in  connection  with 
classical  or  neo-classical  architecture.  They 
have  ,  great  picturesqueness  of  effect  and  are 
associated  with  mediaeval  architecture  —  both 
northern  and  southern  —  and  with  the  rough 
wooden  'buildings  of  Switzerland  and  Tyrol. 

The  term  stair  is  not  often  used  to  cover 
the  broad  flight  of  steps  leading  up  to  a  portico, 
nor  for  the  steps  of  a  front  door  when  they  do 
not  exceed  10  or  12  in  number;  nor  yet  for 
those  in  a  terraced  garden.  For  such  out-of- 
door  flights  of  steps  the  French  term  perron 
may  be  used  and  is  perfectly  descriptive  of  the 
thing;  no  correlative  term  exists  in  English  ex¬ 
cept  the  local  term  used  in  New  York  City 
and  vicinity:  stoop. 

Russell  Sturgis. 

STALACTITE  and  STALAGMITE,  de¬ 
posits  of  lime  hanging  from  the  roof  (stalac¬ 
tites)  or  rising  from  the  floor  (stalagmites) 
of  a  cavern.  Stalactitic  formations  occur 
chiefly  in  long  and  more  .or  less  fantastic 
masses  suspended  from  the  roofs  of  caverns 
in  limestone  rocks.  Stalactites  appear  to  be 
continually  forming;  water  containing  car¬ 
bonate  of  lime  held  in  solution  by  carbonic 
acid,  trickling  through  crevices  in  the  roofs  of 
the  caverns,  gradually  during  its  exposure  to 
the  air  loses  its  carbonic  acid  and  conse¬ 
quently  deposits  its  carbonate  of  lime ;  the 
water  passing  over  the  portion  first  deposited 
gradually  adds  to  it,  and  eventually  gives  the 
carbonate  of  lime  its  great  length  and  stalac¬ 
titic  character.  The  flatter  deposits,  called 
stalagmites,  are  formed  on  the  floor  of  the 
cavern  by  the  water  there  depositing  that  por¬ 
tion  of  its  carbonate  of  lime  which  is  not 
separated  during  the  formation  of  the  stalac¬ 
tite.  They  sometimes  occur  as  cones  rising  to 
meet  the  stalactites  in  the  form  of  large  pil¬ 
lars,  and  sometimes  form  flat  crusts  over  the 
bottoms  or  sides  of  a  cave.  Stalactitic  car¬ 
bonate  of  lime  is  met  with  in  the  veins  of 
lead'  ore  in  Durham  and  Northumberland, 
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England.  Caverns  are  sometimes  nearly  filled 
with  these  deposits,  which  in  some  cases  are 
of  very  large  dimensions.  Oriental  alabaster 
(q.v.)  and  Mexican  onyx  are  formed  as  stalag- 
mitic  crusts,  and  consist  of  calcium  car¬ 
bonate.  Among  striking  examples  of  stalac¬ 
tites  and  stalagmites  are  those  of  the  Luray 
and  Mammoth  caves  (qq.v.)  in  the  United 
States;  those  in  the  cavern  at  Castleton,  Derby¬ 
shire,  England,  and  in  the  Isle  of  Skye;  in 
the  grotto  of  Antiparos  in  the  Grecian  Archi¬ 
pelago;  in  the  Woodman’s  Cave  in  the  Harz, 
Germany;  at  Auxelle,  France;  and  the  most 
important  of  those  at  Adelsberg,  Austria- 
Hungary.  Stalactites  of  iron  sulphide,  mar- 
casite,  are  also  known.  By  oxidation  of  the 
sulphide,  they  may  be  altered  to  limonite, 
forming  the  so-called  pipe  ore  of  certain  Mis¬ 
souri  iron  deposits. 

STALEY,  Cady,  American  civil  engineer 
and  educator :  b.  Minaville,  N.  Y.,  12  Dec.  1840. 
He  was  graduated  at  Union  College  in  1865, 
and  after  a  period  as  a  gold  prospector  in  the 
Rocky  Mountains  he  was  a  civil  engineer  en¬ 
gaged  in  the  construction  of  the  Central 
Pacific  Railroad.  He  became  associated  with 
the  faculty  of  Union  College  in  1867,  was  ap¬ 
pointed  professor  of  civil  engineering  in  1868, 
and  in  1876-86  he  was  dean  of  that  institution. 
He  was  president  of  the  Case  School  of  Applied 
Science,  Cincinnati,  in  1886-1902.  Author  of 
( Strength  of  Materials  and  Stability  of  Struc- 
tures>  (1876)  ;  and  joint  author  of  (The 
Separate  System  of  Sewage>  (1882  ;  3d  ed., 
1899). 

STALIMENE.  See  Lemnos. 

STALKER,  stak'er,  James,  Scottish  Free 
Church  clergyman :  b.  Crieff,  21  Feb.  1848.  He 
was  educated  at  the  universities  of  Edinburgh, 
Halle  and  Berlin,  and  at  New  College,  Edin¬ 
burgh.  He  held  pastorates  at  Kirkcaldy  and 
Glasgow,  1874-87 ;  delivered  the  Lyman  Beecher 
lectures  on  preaching  at  Yale  University,  1891 ; 
was  Cunningham  lecturer  in  1899,  and  has 
been  professor  of  church  history  in  the  United 
Free  Church  College,  Aberdeen,  since  1902. 
Among  his  many  publications  are  (The  Life 
of  Jesus  Christ, }  (The  Preacher  and  His 
Models, >  (The  Seven  Cardinal  Virtues, >  <The 
Two  Saint  Johns, >  (The  Christology  of  Jesus, > 
<Life  of  St.  Paul,*  (Imago  Christip  (Trial 
and  Death  of  Jesus, 5  (The  Seven  Deadly  Sins,* 
(John  Knox,*  (How  to  read  Shakespeare, > 
( Poets  and  Poetry  of  the  Bible,*  etc. 

STALL,  Sylvanus,  American  Lutheran 
clergyman  and  author:  b.  Elizaville,  Columbia 
County,  N.  Y>,  18  Oct.  1847;  d.  6  Nov.  1915. 
He  was  graduated  at  Pennsylvania  College, 
Gettysburg,  1872,  and  studied  theology  there 
and  at  the  Union  Theological  Seminary  in  New 
York.  He  held  Lutheran  pastorates  from  1874 
to  1888,  and  was  associate  editor  of  the 
Lutheran  Observer  from  1890.  He  was  for 
years  statistical  secretary  of  the  general  synod 
of  the  Lutheran  Church  and  published  ( Stall’s 
Lutheran  Year  Book  and  Historical  Quarterly* 
(1884-88).  His  other  publications  include  (How 
to  Pay  Church  Debts  *  (1880)  ;  (What  a 

Young  Boy  Ought  to  Know)  (1897)  ;  and  the 
three  other  volumes  of  the  (Purity  Series,* 
concluding  with  (What  a  Man  of  Forty-five 
Ought  to  Know)  (1901). 


STALL,  a  fixed  seat  in  a  church,  intended 
for  the  accommodation  of  one  of  the  choristers 
or  of  the  clergy,  and  therefore  usually  in  the 
choir.  Much  the  most  common  arrangement  is 
to  have  the  stalls  in  rows  on  the  two  sides  of 
the  choir,  the  occupants  of  the  stalls  looking  in¬ 
ward  toward  the  axis  of  the  church  and  there¬ 
fore  toward  the  altar  or  the  space  immediately 
behind  or  before  it.  Such  a  fixed  seat  forming 
one  of  a  group  will  naturally  be  enclosed  at  the 
back  and  sides,  and  it  is  customary  to  have  two 
rows  of  stalls,  an  outer  one  set  immediately  on 
the  floor  or  with  a  few  inches  elevation  in  order 
that  a  wooden  floor  may  be  put  above  the  stone 
floor  of  the  church,  and  a  second  row  behind, 
perhaps  two  steps  higher.  Where  a  row  of  stalls 
is  very  long  there  may  be  an  opening  or  more 
openings  than  one  in  the  front  row,  made  by 
the  omission  of  a  seat,  and  intended  for  access 
to  the  back  row. 

As  the  occupant  of  a  stall  sometimes  sits 
and  sometimes  stands  for  a  length  of  time  dur¬ 
ing  the  service,  it  is  common  to  arrange  a 
hinged  seat  easy  to  lift  and  to  lower  again,  and 
made  heavy  so  as  to  be  firm.  Such  a  seat  is 
usually  carved  out  of  a  solid  mass  of  heavy 
wood,  the  boss  underneath  which  gives  it 
weight  and  balances  it  on  the  hinges,  being 
often  an  elaborate  representation  of  a  cluster 
of  leaves,  a  human  figure  or  a  group  of  several 
figures,  <or  a  monstrous  animal.  Such  bosses 
are  called  misericords  or  sometimes  mise¬ 
reres. 

The  most  elaborate  stalls  known  are  those 
of  the  cathedral  of  Amiens,  magnificent  joinery 
and  carving  of  about  1510. 

Russell  Sturgis. 

STALL O,  John  Bernard,  German- Ameri¬ 
can  jurist  and  scientist :  b.  in  Grand  Duchy  of 
Oldenburg,  Germany,  March  1822 ;  d.  Florence, 
5  Jan.  1900.  He  received  a  liberal  education  in 
Germany  and  came  to  America  when  16.  Was 
professor  of  Latin  and  Greek  in  Saint  Xavier’s 
College,  Cincinnati ;  was  also  proficient  in  Eng¬ 
lish,  German,  Dutch,  French,  Spanish,  Italian 
and  Hebrew.  After  two  years  at  Saint 
Xavier’s  he  was  made  professor  of  Latin  in 
Saint  John’s  College,  New  York,  and  while 
there  studied  law.  He  returned  to  Cincinnati 
in  1847  to  practise  law,  and  sat  upon  the  Com¬ 
mon  Pleas  bench  of  Hamilton  County  in  the 
50’s.  In  1885  Judge  Stallo  was  appointed 
Minister  to  Italy  by  President  Cleveland,  but 
upon  the  election  of  Harrison  he  resigned  and 
lived  in  Florence  until  his  death.  The  last  15 
or  20  years  of  his  life  were  largely  .devoted 
to  the  study  of  philosophy.  He  published 
<  General  Principles  of  the  Philosophy  of 
Nature,*  (The  Concepts  and  Theories  of 
Modern  Physics,*  and  (Abhandlungen  und 
Briefe.* 

STALWARTS.  See  Republican  Party. 

STALYBRIDGE,  sta'li-brij,  England,  in 
the  counties  of  Lancaster  and  Chester,  about 
five  miles  east  of  Manchester,  on  the  Tarne, 
stands  in  a  barren  district  on  slopes  rising  from 
both  banks  of  the  river.  The  public  buildings 
include  the  town-hall,  free  library,  several 
churches  and  post  office.  The  manufacture  of 
cotton  goods  is  considerable,  occupying  many 
thousand  hands.  Besides,  there  are  foundries, 


474 


STAMBOUL  —  STAMMERING 


machine  shop  and  millwright  works.  The  im¬ 
portance  of  the  town  dates  from  1776.  Pop. 
27,673. 

STAMBOUL,  stam-bool'.  See  Constan¬ 
tinople. 

STAMBULOFF,  stam-boo'lof,  Stephen 
Nikolof,  Bulgarian  statesman :  b.  Tirnova,  1853 ; 
d.  Sofia,  18  July  1895.  He  took  part  in  the 
rising  of  1875-76,  and  as  an  office-holder  dur¬ 
ing  the  occupation  by  the  Russians,  following 
the  War  of  1878,  became  prominent  as  a  leader 
of  the  radical  party  in  the  new  national  as¬ 
sembly.  He  was  a  conspicuous  member  of  the 
regency  which  followed  the  abdication  of 
Prince  Alexander,  strongly  opposed  to  the  ad¬ 
herents  of  the  Russians,  and  when  he  became 
Premier  in  1878,  after  the  election  of  Ferdinand, 
ruled  with  scant  regard  for  prince  or  legisla¬ 
ture.  He  was  forced  to  retire  in  1894;  his 
death  the  next  year  was  the  result  of  an  at¬ 
tack  by  assassins. 

STAMFORD,  stam'ford,  Conn.,  city  in 
Fairfield  County,  on  Long  Island  Sound  and 
Mill  River,  and  on  the  New  York,  New  Haven 
and  Hartford  Railroad,  about  22  miles  south¬ 
west  of  Bridgeport  and  30  miles  northeast  of 
New  York.  The  harbor  is  large  enough  for 
large  Sound  vessels.  The  city  has  regular 
steamer  connection  with  New  York,  and  elec¬ 
tric  lines  extend  to  all  the  nearby  cities  and 
towns.  Stamford  was  settled  in  1641  by  a 
colony  from  New  Haven.  An  Indian  village 
named  Rippowam  had  existed  here,  but  the 
name  was  changed  in  1642.  It  was  incorporated 
as  a  -borough  in  1830,  and  in  1894  was  chartered 
as  a  city.  The  surrounding  country  is  devoted 
mainly  to  agriculture,  but  the  city  has  large 
manufacturing  interests,  and  is  the  commercial 
centre  of  an  extensive  region.  The  chief  estab¬ 
lishment  is  the  Yale  and  Towne  Manufacturing 
Company,  which  regularly  employs  about  2,500 
persons.  Other  manufactures  are  extracts,  type¬ 
writing  machines,  woolen  goods,  lumber,  hats, 
shoes,  machine  shop  products,  pottery,  dye¬ 
stuffs,  patent  medicines,  chemicals,  hardware 
and  wagons  and  carriages.  The  government 
census  of  1910  gives  the  number  of  manufac¬ 
turing  establishments  as  86 ;  the  amount  of  capi¬ 
tal  invested,  $11,926,000;  the  cost  of  material 
used  annually,  $3,704,000;  and  the  value  of  the 
product,  $8,740,000.  There  are  a  number  of 
small  parks  in  different  parts  of  the  city;  three 
in  the  residential  section.  The  water  supply 
comes  from  Trinity  Lake  in  New  York  State. 
There  is  an  excellent  sewerage  system  and  a 
paid  fire  department.  There  are  a  large  city 
hospital,  Saint  John’s  Hospital  and  Home,  and 
several  private  sanatoriums.  The  educational 
institutions  are  a  high  school  (new  building 
erected  in  1895),  the  diplomas  from  which  en¬ 
title  the  holders  to  entrance  to  several  univer¬ 
sities  and  colleges;  nine  large  elementary 
schools,  one  large  parish  school,  the  Catherine 
Aiken  School  for  girls,  the  Betts  Academy, 
founded  in  1838,  for  boys;  Misses  Low  and 
Heywood  School,  the  King  School  and  the 
Manor  School  at  Shippan  Point.  The  Ferguson 
Library  is  housed  in  a  fine  building.  The  banks 
have  a  combined  capital  of  approximately 
$1,000,000.  The  government  as  at  present  con¬ 
stituted  is  administered  under  a  charter  which 
provides  for  a  majror  and  a  common  council, 
elected  biennially  in  even  years.  Appropriations 


are  in  charge  of  a  board  of  appropriation.  The 
population  of  the  city  in  1910  was  25,138,  but 
the  town  of  Stamford  had  28,836  inhabitants. 
By  1920  the  population  had  increased  to  35,086 
for  the  city  and  40,057  for  the  town. 

STAMFORD,  England,  in  the  counties  of 
Lincoln  and  Northampton,  on  the  Welland,  12 
miles  northwest  of  Peterborough.  The  main 
buildings  are  Saint  Mary’s  Church  (13th  cen¬ 
tury),  All  Saints,  Saint  Martin’s,  Saint  John 
the  Baptist’s  (15th  century),  town-hall,  corn 
exchange,  assembly  and  club  rooms,  literary 
institute,  Browne’s  hospital  (15th  century), 
school  and  charitable  institutions.  The  manu¬ 
facture  of  agricultural  implements  and  brewer¬ 
ies  are  the  chief  sources  of  industry  and  trade. 
Pop.  8,229. 

STAMMERING,  a  defect  of  speech  due 
to  failure  in  co-ordinate  action  of  certain 
muscles  and  their  appropriate  nerves.  It  is 
analogous  to  some  kinds  of  lameness,  to  cramp 
or  _  spasm,  or  partial  paralysis  of  the  arms, 
wrists,  hands  and  fingers,  such  as  is  sometimes 
attendant  upon  certain  exercises;  for  speech  is 
a  muscular  act  involving  the  co-ordinate  action 
of  many  nerves  and  muscles. 

The  words  stammering  and  stuttering  prac¬ 
tically  denote  the  same  infirmity,  although  stut¬ 
tering  is  now  limited  more  or  less  to  the  futile 
repetition  of  sounds,  while  stammering  covers 
the  whole  defect  —  hesitation,  glide,  stop,  hold¬ 
ing  on  to  the  sound,  as  well  as  repeating  it. 
Because  stammering  is  proved  to  be  pretty  wide¬ 
spread  in  Prussia,  Great  Britain  and  its  colonies, 
and  the  United  States,  and  uncommon  in  Italy 
and  Spain,  the  question  suggests  itself  whether 
languages  of  Teutonic  origin  are  not  more  apt 
to  generate  it  than  languages  of  Latin  origin. 
This  chief  of  the  imperfections  of  speech  may 
be  hereditary,  and  it  may  be  acquired  by  imita¬ 
tion.  Like  yawning,  it  is  infectious.  It  may 
be  the  abiding  result  of  mental  strain  or  shock. 
Fever  may  bring  it  on,  epilepsy,  hysteria,  or  any 
serious  nervous  affection  or  strong  emotion, 
temporary  failure  of  health,  any  excitement,  or 
even  soreness  of  the  mouth.  It  rarely  shows 
itself  earlier  than  at  four  or  five  years  of  age. 
It  usually  begins  in  youth,  but  may  be  produced 
at  any  later  age.  A  much  larger  proportion  of 
males  than  of  females  stammer.  Stammering 
used  to  be  ascribed  exclusively  to  the  organ  of 
articulation,  the  mouth;  to  faulty  setting  of  the 
teeth  or  the  jaws,  to  the  largeness  and  thick¬ 
ness  of  the  tongue,  its  weakness  of  movement, 
its  excessive  vigor,  etc.  At  present  in  the  re¬ 
search  for  the  cause  and  cure  of  stammering 
full  account  is  taken  of  the  vocal  cords  or 
cushions  and  the  vocal  chink. 

Stammering  occurs  in  the  mouth,  the  organ 
of  articulation.  Its  proximate  cause  is  always 
in  the  larynx,  the  organ  of  voice.  Sometimes 
the  lungs,  the  organ  of  breathing,  complicate 
the  uncertainty  and  unsteadiness  of  the  vocal 
cords  and  the  vocal  chink  in  the  larynx.  A 
current  of  air,  variously  shaped  by  the  mouth 
as  a  whole,  is  what  is  called  a  vowel.  A  stam¬ 
mer  on  a  vowel  can  only  take  place  in  the  vocal 
chink,  rima  glottidis.  The  sounds  called  conso¬ 
nants  are  produced  by  closures,  more  or  less 
firm,  of  contents  of  the  mouth.  Thus,  b,  p,  m, 
w,  by  the  closure  of  the  two  lips;  f,  v,  of  the 
lower  lip  and  upper  teeth ;  g  soft  and  sh,  of  the 
teeth ;  l  and  th,  tongue  and  upper  teeth ;  t,  d,  n, 
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^  z,  y,  tip  of  the  tongue  and  fore  gum;  g  hard 
and  k  back  edges  of  the  tongue  and  back  gum. 
Stammering  may  occur  at  any  of  these  six 
closures.  It  is,  perhaps,  most  apt  to  occur  at 
the  labials  b,  p,  the  dentals  d,  t,  the  gutturals  g 
hard,  k}  because  for  these  the  closure  is  firm¬ 
est.  The  stammerer  has  no  difficulty  in  setting 
lips,  teeth,  tongue  and  gums  against  each  other 
as  required.  His  difficulty  is  to  relieve  the  clos¬ 
ure,  to  get  at  the  vowel  which  is  to  follow  the 
consonant.  The  tongue,  for  example,  will  not  part 
with  the  teeth  —  seems  to  cling  spasmodically 
to  them  —  because  the  current  of  air,  the  vowel, 
does  not  come  at  the  proper  instant  through  the 
vocal  chink  to  relieve  it.  In  this  way  the  three 
observable  modes  of  stammering  are  explained. 
If  the  vocal  chink  does  not  open  soon  enough 
there  is  a  stop  stammer;  if  it  flutters,  there  is 
a  stutter;  if  it  opens  too  soon,  there  is  a  glide 
stammer.  But,  further,  the  lungs  expand  and 
contract  by  nervous  and  muscular  energy;  and, 
besides,  the  muscular  and  nervous  machinery 
of  the  breastbone,  ribs,  midriff  and  upper  abdo¬ 
men  are  all  concerned  in  that  expansion  and 
contraction.  These  complicated  and  delicate  bel¬ 
lows  which  supply  air  under  pressure  to  the 
organ  of  voice  may  be  defective,  out  of  order, 
misused.  Their  working  is  to  be  closely  ob¬ 
served  in  the  case  of  each  stammer.  Stammer¬ 
ers,  as  a  rule,  breathe  badly.  They  constantly 
try  to  speak  when  their  lungs  are  empty. 

Stammering  can  be  cured.  It  often  disap¬ 
pears  gradually  without  special  effort  at  cure, 
through  an  improvement  in  the  general  health 
and  especially  of  the  nervous  system.  Improve¬ 
ment  generally  takes  place  as  age  advances.  In 
some  cases  resolute  endeavor  is  demanded.  A 
waving,  motion  of  the  arms,  time  kept  to  a 
baton  were  favored  as  cures  at  one  time.  They 
were  on  the  lines  of  the  musical  methods  of 
cure  —  intoning,  chanting,  singing  —  which  were 
based  on  the  fact  that  most  stammerers  can 
sing  without  difficulty.  The  stammerer  should 
be  taught  to  regulate  the  breath,  and  he  should 
work  for  a  habitual  use  of  the  chest  voice  — 
for  deeper,  steadier  vibration  of  the  vocal 
chords  —  since  stammering  usually  occurs  with 
use  of  a  head  voice.  The  stammerer  should 
take  exercise  in  a  chest  voice,  on  the  sounds 
(seldom  vowels)  at  which  a  stumble  is  apt  to 
be  made. 

STAMP  ACT,  an  act  for  regulating  the 
stamp  duties  to  be  imposed  on  various  docu¬ 
ments.  In  1765  George  Grenville,  chancellor  of 
the  English  exchequer,  proposed  a  bill  for  tax¬ 
ing  the  colonies  through  a  stamp  duty.  No 
serious  opposition  was  expected.  But  the  mea¬ 
sure  aroused  great  excitement  in  America  as  an 
attempt  at  taxation  without  representation.  In 
the  United  States,  a  Stamp  Act  congress  con¬ 
sisting  of  delegates  from  all  the  colonies  except 
New  Hampshire,  Virginia,  North  Carolina  and 
Georgia,  met  at  New  York  7  Oct.  1765,  and 
adjourned  25  October.  The  action  of  this  con¬ 
gress  consisted  of  an  address  to  the  king,  peti¬ 
tions  to  Parliament  and  a  declaration  of  the 
rights  and  grievances  of  the  colonies.  It  pro¬ 
tested  that  the  colonies  could  only  be  taxed  by 
their  own  representatives  in  the  colonial  assem¬ 
blies ;  claimed  the  inherent  right  of  trial  by  jury, 
and  declared  the  Stamp  Act  to  have  a  manifest 
tendency  to  subvert  the  rights  and  liberties  of 
the  colonies. 


STAMP  COLLECTING.  See  Philately. 

STAMP-DUTY.  See  Duty;  Taxation. 

STAMP-MILL,  a  crushing  mill  or  ma¬ 
chine  for  pulverizing  ores  and  rocks.  In  West¬ 
ern  mining  camps  the  stamp-mill  is  usually 
worked  by  water  power.  See  Mining. 

STAMPING  OF  METALS.  See  Dies  and 
Die  Making. 

STAMPS,  Postage.  The  boldness  of  con¬ 
ception  in  suggesting  a  penny  (two  cents)  post¬ 
age  for  Great  Britain  for  letters  of  half  an  ounce 
showed  a  broadness  of  mind  well  worthy  the 
title  of  “Sir®  it  brought  later  on  Mr.  Rowland 
Hill.  Railroads,  it  is  true,  were  making  travel 
both  easier,  cheaper  and  more  rapid,  but  they 
were  few  and  postal  delivery  through  all  the 
United  Kingdom  still  meant  transportation 
largely  by  coach  and  frequently  over  roads 
that  were  bogged  in  wet  weather  (and  England, 
then  as  now,  had  a  rainy  climate).  Rates  for 
single  letters  at  that  time  were  as  follows  for 
delivery  in  England  or  Wales  from  any  post 
office  to  any  place : 


Not  exceeding  15  miles  from  such  office .  4  pence. 

Between  15  and  20  miles .  5  “ 

Between  20  and  30  miles . 6  “ 

Between  30  and  50  miles .  7  “ 

Between  50  and  80  miles .  8  “ 

Between  80  and  120  miles .  9  “ 

Between  120  and  170  miles .  10  “ 

Between  170  and  230  miles .  11  “ 

Between  230  and  300  miles .  12  “ 


Added  to  this  was  another  penny  on  each 
single  letter  for  every  100  miles  over  300,  also 
one  penny  for  postage  and  sometimes  “toll-fees.® 
A  letter  from  Kirkwall  to  Southampton  called 
for  an  expenditure  of  one  shilling  and  six 
pence ;  to  London  nine  pence  plus  another  penny 
for  postage;  to  Cork,  Ireland,  cost  one  shil¬ 
ling  and  three  pence.  These  sums  were  for  a 
single  sheet  of  paper,  two  sheets  costing  double. 
Under  such  conditions  came  Hill’s  Uniform 
Penny  Postage  plan.  The  system  of  franking 
suggested  did  away  with  the  great  cost  of  “col¬ 
lection®  and.  frequent  loss  on  refusal  of  pay¬ 
ment  on  the  part  of  the  addressee.  The  cost 
of  production  and  sales  of  penny  stamps  was 
comparatively  infinitesimal,  and  this  fact,  of 
course,  permitted  its  success,  also  the  enormous 
growth  numerically  of  the  patronage.  Before 
the  introduction  of  the  reform  the  post  office 
handled  (in  1839)  75,907,572  letters;  letters  for 
the  following  years  were : 

1840 .  168,768,344  1880 .  1,176,423,600 

1850 .  347,069,071  1890 .  1,705,800,000 

I860 .  564,002,000  1900 .  2,323,600,000 

1870 .  862,722,000  1910 .  2,947,100,000 


The  term  “postage-stamp®  is,  of  course, 
something  of  a  misnomer  that  has  crept  into 
the  English  language.  It  is  no  stamp.  What  we 
call  the  “post  mark®  is  a  stamp.  When  the  ad¬ 
hesive  “stamp®  was  first  introduced  it  was 
known  as  a  “label,®  and  to  the  philatelist  it  re¬ 
mains  a  “label®  to  this  day.  As  a  discussion  of 
a  subject  presupposes  some  knowledge  of  the 
terms  used  by  the  expert  it  would  be  well  to 
explain  some  of  the  terms  used  by  the  phila¬ 
telist.  We  will  quote  a  few  in  part  from  Fred 
J.  Melville’s  ( Chats  on  Postage  Stamps.  > 

Terminology. —  Albino. —  An  impression 
made  either  from  an  uninked  embossing  die, 
or  from  a  similar  ink  die,  under  which  two 


478 


STAMPS 


pieces  of  paper  have  been  (inadvertently) 
placed,  the  upper  one  alone  receiving  the  color. 

Biseot. —  A  term  applied  to  a  moiety  of  a 
stamp,  used  as  half  the  value  of  the  entire 
label. 

Bleute. —  This  word  implies  that  the  blue¬ 
ness  of  the  paper  has  been  acquired  since  the 
stamp  was  printed,  through  a  chemical  reaction. 

Block. — An  unsevered  group  of  stamps,  con¬ 
sisting  of  at  least  two  horizontal  rows  of  two 
each. 

Bogus. —  Any  stamp  not  designed  for  use. 

Burele. —  A  fine  network  forming  part  of 
the  design,  of  stamp,  or  covering  the  front  or 
back  of  entire  sheet. 

Chalky. —  Called  also  chalk-surfaced.  An 
overlay  on  the  paper’s  surface  of  a  coating  of 
chalk  or  similar  substance.  It  renders  the 
print  liable  to  rub  off  if  wetted;  in  combina¬ 
tion  with  a  doubly-fugitive  ink,  this  renders 
fraudulent  cleaning  impossible. 

Cliche. —  The  ultimate  production  from  the 
die,  and  of  a  number  of  which  the  printing 
plate  is  composed. 

Color  Trials. —  Impressions  taken  from  a 
plate  in  various  colors,  so  that  a  selection  may 
be  made. 

Duty-plate. —  Many  modern  stamps  are 
printed  from  two  plates,  one  being  the  same 
( key-plate )  for  all  values,  the  other  differing 
for  each  denomination;  this  latter  is  the  duty- 
plate. 

Entires. —  When  used  in  describing  an  ad¬ 
hesive  stamp,  as  being  ((on  entire,®  this  term 
implies  the  stamp  is  on  the  envelope  or  letter 
as  when  posted. 

Envelope  Stamp. —  A  stamp  belonging  to 
and  printed  on  an  envelope. 

Error. — An  incorrect  stamp  —  either  in  de¬ 
sign,  color,  paper,  etc. —  which  has  been  issued 
for  use. 

Essay. — A  rejected  design  for  a  stamp;  in 
the  French  sense  also  applied  to  proofs  of  ac¬ 
cepted  designs. 

Fugitive. —  Colors  printed  in  <(singly- fugi¬ 
tive®  ink  suffer  on  an  attempt  to  remove  an 
ordinary  ink  cancellation;  but  if  in  <(doubly- 
fugitive®  ink  it  was  thought  that  the  removal 
of  writing- ink  would  injure  the  appearance  of 
the  stamp. 

Grille. —  Small  plain  dots,  generally  ar¬ 
ranged  in  a  small  rectangle,  but  sometimes  cov¬ 
ering  the  entire  stamp,  embossed  on  certain 
issues  of  Peru  and  the  United  States.  Done 
to  break  up  the  fibre  of  the  paper  and  allow 
the  ink  of  the  postmark  to  penetrate  it  and 
make  cleaning  impossible. 

Guillotine. — A  perforating  machine  that 
punches  a  single  straight  line  of  holes  at  each 
descent  of  the  needles. 

Gumpap. —  Term  of  opprobrium  applied  to 
a  stamp  issued  for  sale  to  collectors  and  not 
to  meet  a  postal  requirement. 

Head-plate. —  See  Duty-plate. 

Imperforate. —  Stamps  which  have  not  been 
rouletted  or  perforated. 

Key-plate.—  See  Duty-plate. 

Mint. —  A  term  showing  that  a  stamp,  or 
envelope,  etc.,  is  in  exactly  the  same  condition 
as  when  issued  by  the  post  office  —  unused, 
clean,  absolutely  unmutilated  and  with  all  the 
original  gum, 


Obliteration. —  Any  mark  used  in  cancel¬ 
lation. 

Pair. —  Two  stamps  joined  together  as  when 
originally  printed. 

Pane. —  Entire  sheets  of  stamps  are  fre¬ 
quently  divided  into  sections  by  means  of  one 
or  more  spaces  running  horizontally  or  (and) 
vertically  between  similarly  sized  groups  of 
stamps;  each  section  being  termed  a  pane. 

Plate. —  A  sheet  of  metal  with  the  stamps 
engraved  on  it,  also  a  group  of  cliches. 

Plate  Number. —  The  consecutive  number 
of  each  plate,  appearing  on  the  margin  of  the 
plates  and  (in  some  of  the  British  series)  on 
the  stamps  themselves. 

Pre-cancelled. —  Two  or  three  countries 
have  adopted  the  system,  to  save  time  in  the 
post  office,  of  supplying  sheets  of  stamps  can¬ 
celled  prior  to  use. 

Proof. —  An  impression,  properly  in  black, 
from  the  die,  plate  or  stone,  taken  to  see  if 
the  design,  etc.,  has  been  properly  engraved  or 
reproduced.  There  are  plate-proofs  as  well  as 
die- proofs. 

Provisional. — A  make-shift  intended  to  sup¬ 
ply  a  temporary  want  of  the  proper  stamp, 
which  may  have  been  unexpectedly  sold  out,  or 
may  not  have  been  supplied  owing  to  lack 
of  time. 

Surcharge. —  An  overprint  altering  the  face 
value  of  a  stamp,  or  confirming  it  in  the  same 
or  a  new  currency. 

Trials.-^-  Impressions  from  die,  plate,  stone, 
etc.,  taken  to  ascertain  if  the  design  be  correct, 
or  to  assist  in  the  selection  of  a  color. 

Type. —  A  representative  common  design,  as 
distinguished  from  <(variety,®  which  indicates 
slight  deviations  therefrom. 

History. —  Adhesive  stamps  are  said  to  have 
been  invented  by  James  Chalmers  of  Dundee, 
Scotland,  in  1834,  and  came  into  use  6  May 
1840,  when  Parliament  had  sanctioned  their  use. 
M.  de  Villayer,  of  Paris,  in  1653,  invented  let¬ 
ter  covers  or  wrappers  with  a  distinctive  mark 
which  he  sold  for  two  sous  (one  English  penny) 
as  a  frank  for  his  collectors  who  took  them 
from  the  letter-boxes  he  established  in  the 
chief  thoroughfares  and  delivered  to  destina¬ 
tion  addressed  on  them.  In  1839  Parliament 
passed  the  Uniform  Postage  Act.  Mr.  (later 
Sir)  Henry  Cole  was  secretary  of  the  com¬ 
mittee  (1838)  appointed  to  inquire  into  the 
best  methods  of  charging  and  collecting  post¬ 
age.  Stamped  covers,  stamped  paper  and 
stamps  to  be  used  separately  were  suggested 
as  plans.  Cole  got  Mulready,  the  artist,  to 
draw  a  design  for  the  envelope.  On  passage 
of  the  act  he  got  together  Wyon  the  medal 
sculptor,  Henry  Corbauld  the  artist,  and  Fred¬ 
erick  Heath  the  engraver,  and  they  devised 
the  first  penny  postage  stamp.  Heath  engraved 
the  world-famous  Victoria  head  and  the  let¬ 
tering  and  the  back-ground  was  <(engine- 
turned,®  the  curves  made  with  a  Rose  engine. 
To  Messrs.  Perkins,  Bacon  and  Company,  Lon¬ 
don  printers,  was  given  the  task  of  printing  the 
^labels®  to  be  impressed  by  the  ((Perkins  mill 
and  die  process,®  which  has  been  used  ever 
since  on  art  stamp  work.  Envelopes,  covers, 
and  adhesive  stamps  were  all  issued  simultane¬ 
ously  on  1  May  1840  but  not  to  be  used  till 
6  May ;  £2,500  worth  were  sold  the  first  day,  and 
Cole  reported  that  “about  half  the  letters® 
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mailed  were  stamped.  Six  more  days  clearly 
proved  it  was  labels  (stamps)'  the  public  al¬ 
most  unanimously  preferred,  and  the  Mulready 
allegorical  envelope  enjoyed  less  than  1  per 
cent  of  the  sales,  so  was  soon  retired.  And 
thus  originated  the  first  postage  stamp.  Lecky 
the  historian  wrote :  ((The  Stamp  Act  .  .  .  must 
be  deemed  one  of  the  most  momentous  legisla¬ 
tive  acts  in  the  history  of  mankind.® 

The  first  postage  stamp  was  the  black  im¬ 
pression  and  found  a  serious  drawback;  it  was 
printed  in  a  fast  ink,  and  the  consequence  was 
that  those  dishonestly  inclined  washed  out  the 
^obliteration®  (cancellation)  marks  and.  used 
the  stamps  over  again.  In  nine  months  red 
stamps  from  this  die  were  produced  in  a 
fugitive  ink.  And  thus  the  first  stamp  (black 
one  penny)  naturally  became  a  rarity  for  col¬ 
lectors  early  on  account  of  its  brief  career.  It 
is  a  source  of  wonderment  how  the  British  got 
along  for  such  a  prolonged  period  without 
stamps  of  any  denomination  but  those  of  one 
penny  and  two  pence.  For  a  considerable  time 
<<;check®  letters  were  used  on  the  four  corners 
of  the  postage  stamp.  The  first  foreign  stamp 
was  that  issued  by  Brazil  in  1843  (the  <(bull’s 
eye®  which  lasted  one  year) ,  Belgium  and  France 
following  in  1849.  To  meet  the  request  of  some 
high  officials  ((cameo®  embossed  adhesive  stamps 
with  the  Victoria  head  were  produced  to  forbid 
forgery  which  line  engraving  had  not  done. 
They  were  done  in  three  valuations  (a  shilling, 
two  pence  and  six  pence)  for  use  (1847)  of  the 
rates  to  the  United  States,  France,  etc.  These 
took  24  processes  instead  of  the  former  one. 
Silk  threads  were  embodied  in  the  paper  in  the 
shilling  and  the  sixpenny.  The  issue  died  out 
within  a  decade. 

Odd  Stamps. —  The  ((albino®  stamp  is  an 
<(error® ;  it  is  impressed  with  an  uninked  em¬ 
bossing  die.  An  <(Omaha®  one  dollar  stamp 
uses  Dunthorne’s  etching  of  MacWhirter’s 
painting  (The  Vanguard)  to  which  the  United 
States  post  office  gave  the  title  <( Western  Cattle 
in  a  Storm.®  Little  doubt  but  some  artist  im¬ 
posed  on  Uncle  Sam’s  innocence  of  art  and  ac¬ 
cepted  the  drawing  as  original.  Some  stamp 
specimens  have  their  colors  inverted  through 
wrong  <(feeding®  in  the  press.  There  are  many 
such  odd  stamps,  but  they  belong  to  the  sub¬ 
ject  of  philately  and  stamp  collecting. 

Commemorative  Postage  Stamps. —  These 
form  a  series  of  historical  interest  but  were 
issued  for  postal  service.  A  few  might  be  men¬ 
tioned  here.  In  1890  appeared  the  jubilee 
<(Uniform  Penny  Postage,®  later  followed  the 
American  Exposition,  the  Newfoundland  (1897), 
®Queen  Victoria  Diamond  Jubilee®  stamp,  the 
Canadian  (<Founding  of  Quebec®  series,  the 
United  States  Columbian  World’s  Fair  series 
and  the  exposition  stamps  (<Omaha,®  <(Pan- 
American,®  ((Buffalo,®  ((Panama,®  etc.  A  lugu¬ 
brious  reminiscence  is  the  issue  by  Russia  in 
1913  of  the  stamps  in  honor  of  the  House  of 
Romanoff  !  In  commemoration  of  the  Great  War 
of  Europe  the  Germans  used  on  some  of  their 
adhesives  the  word  (<Belgian,®  lacking  foresight 
of  the  outcome,  not  to  mention  misstatements 
on  freshly  issued  labels  for  their  colonies, 
which  tell  volumes  of  the  Teutonic  misconcep¬ 
tion  of  her  future.  The  United  States  three- 
cent  lilac  stamp  of  quite  recent  memory  should 
act  as  a  reminder  of  our  50  per  cent  rise  in 


letter  postage  during  the  war  period.  Speaking 
of  United  States  postage  stamps  we  should  not 
omit  to  mention  the  fact  of  Uncle  Sam  not 
using  the  effigy  of  any  President  or  other 
august  personage  until  after  death. 

Forgeries,  Fakes,  Etc.— Naturally,  the 
postage  stamp,  being  a  kind  of  government 
paper  currency,  forging  of  the  specimens  be¬ 
came  an  occult  art  and  practice.  The  first  of 
these  false  labels  came  to  light  as  early  as 
1840,  four  months  after  the  government’s  first 
issue.  By  1863  there  already  existed  a  suffi¬ 
ciently  numerous  quantity  to  justify  the  com¬ 
pilation  and  publication  of  a  work  detailing  and 
describing  these  pseudo  franking  labels.  The 
first  of  these  worthies  to  accelerate  labels  in 
commercial  quantities  was  a  Zurich,  Switzer¬ 
land,  forger.  His  specialty  was  Swiss  Canto- 
nals,  Modena,  Romagna  and  others,  and  his 
agent  in  Basle  obtained  steep  prices  for  his 
wares.  Next  cropped  up  a  Brussels  citizen 
with  false  Provisional  Parma,  Modena,  Naples 
and  Spain  stamps  of  good  execution.  From 
Brunswick  and  Leipzig  issued  Danish  <(essays® 
and  other  species  of  fakes.  Very  soon  there¬ 
after  Stourton  informed  his  readers  that  Glas¬ 
gow,  Manchester,  Newcastle,  London,  Hamburg 
and  New  York  were  competing  with  the  gov¬ 
ernment  output.  Swiss  and  Belgian  forgers 
multiplied  the  number.  Bona-fide  producers  of 
(<facsimiles®  were  placing  such  words  as  ((fac- 
simile®  or  <(Falsch®  on  their  colored  reproduc¬ 
tions  of  stamps  that  were  printed  to  aid  col¬ 
lectors  in  identifying  specimens  of  the  lesser- 
known  varieties,  but  the  dishonest  utilized  the 
opportunity  by  expunging  the  fake  declaration 
and  selling  them  as  genuine.  And  the  contro¬ 
versy  goes  on  as  to  whether  they  do  not  pro¬ 
duce  greater  harm  to  the  collector  than  good. 
Earee’s  ( Album  Weeds )  and  other  works  no 
doubt  aid  to  sift  the  chaff  to  some  extent  in  the 
encounter  with  the  great  multitude  of  fakes. 
Forgeries  are  produced  by  altering  originals 
as  well  as  by  making  ((facsimiles.®  Usually  the 
first  are  termed  (<fakes®  and  the  latter  (<for- 
geries.®  Strangest  of  the  pseudo  stamps  are 
the  ®bogus®  ones,  designed  and  invented  fiction 
on  paper,  the  like  of  which  has  never  been 
devised  by  any  government  but  are  pure  fig¬ 
ments  of  the  illicit  designer’s  genius.  A  great 
<(haul®  appears  to  have  been  made  before  1898 
(the  date  when  the  fraud  was  discovered)  by 
forgeries  of  the  green  one  shilling  stamp,  1865 
type,  with  uncolored  corner  letters.  They  were 
used  on  telegrams  and,  therefore,  had  escaped 
official  scrutiny,  and  unknown  masses  had  gone 
into  circulation.  The  number  of  Spanish  coun¬ 
terfeits  was  so  large  and  so  persistent  that  the 
government  had  to  issue  fresh  series  nearly 
every  year;  the  Naples  and  Neapolitan  States 
were  bad  sufferers.  The  Indian  one  rupee 
stamp,  issue  1882-88,  had  a  clever  counterfeit, 
but  the  culprit  was  caught.  A  later  fraud  is  the 
raised  valuation  mark  on  British  colonial  gen¬ 
uine  stamps.  While  such  forgeries  and  fakes 
are  made  at  the  expense  of  the  government, 
more  have  been  created  with  a  view  of  mulct¬ 
ing  the  collector.  Of  such  are  the  10-shilling 
and  the  one-pound  (on  a  large  anchor)  1878- 
83  issue  imitations  done  in  1903,  apparently,  on 
fiscal  water-marked  paper,  but  quickly  discov¬ 
ered.  A  recent  fake  is  a  copy  of  the  1875 
twopence  halfpenny  stamp  which  was  <(minted® 
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by  the  British  government  with  an  error  in  the 
corner-lettering  LH-FL  instead  of  LH-HL  in 
the  last  stamp  (12th)  of  the  eighth  horizontal 
row,  and,  being  rare,  it  tempted  fraudulent 
reproduction.  The  detection  of  some  forgeries 
is  exceedingly  difficult.  A  well-known  philate¬ 
list  informed  the  public  of  a  sure  (but  not  ad¬ 
visable)  test  for  differentiating  government 
Cashmere  stamps  from  fakes.  His  suggestion 
was  to  place  the  label  of  indeterminate  charac¬ 
ter  in  water — if  the  color  is  fast  it  is  fake, 
if  the  water  dissolves  the  color  and  leaves 
the  paper  blank  it  is  genuine.  Some  sets  of 
forgeries  have  been  self-acclaimed  counterfeits, 
such  as  the  United  States  of  America  large 
1875-95  stamp  for  use  on  newspapers  of  one 
cent  to  $100  valuation.  These  counterfeits  had 
the  words  “Falsch®  and  “Facsimile®  printed  on 
each  of  them,  as  did  some  early  Japanese  frauds 
(the  latter  in  microscopical  characters).  Of 
the  popularity  of  certain  issues  with  the  fra¬ 
ternity  of  counterfeiters  might  be  mentioned 
the  fact  that  the  Canton  Basle  1845  has  17 
counterfeit  varieties  done  by  various  methods 
and  with  varying  degrees  of  ingenuity.  The 
“double  Geneva®  can  boast  of  at  least  15  dis¬ 
honest  rivals,  its  value  “entire®  being  about 
$370  unused  and  about  $135  used.  Govern¬ 
ments  (but  only  a  few,  be  it  to  their  credit) 
have  supplied  the  fakers  with  discarded  dies 
and  plates  “for  reprints ®  to  wreak  their  worst 
on  innocent  collectors  or  even  to  make  coun¬ 
terfeits  for  themselves.  The  United  States,  in 
1875,  had  new  dies  made  for  the  1847  five 
cents  and  10  cents  issues  for  those  not  hi 
hand  so  as  to  produce  a  complete  series  of  its 
issues.  Their  difference  is  distinguishable,  but 
are  they  “counterfeits?®  The  Rumania  gov¬ 
ernment,  to  fill  a  foreign  demand,  had  three 
new  die  types  produced  for  sale  as  the  rare 
July  1858  stamps.  The  official  fraud  was  not 
discovered  for  a  number  of  years. 
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STANCHFIELD,  John  Barry,  American 
lawyer  and  politician  :  b,  Elmira,  N.  Y.,  13  March 
1855;  d.  Islip,  N.  Y.,  25  June  1921.  He  was 
graduated  at  Amherst  College  in  1876,  studied 
law  at  Harvard,  and  was  admitted  to  the  bar  in 
1878.  He  engaged  in  practice  at  Elmira,  and  in 
1878^85  was  a  partner  of  David  B.  Hill.  He  was 
district  attorney  of  Chemung  County  in  1880- 
85;  mayor  of  Elmira  in  1886-88  and  a  member 
of  the  State  assembly  in  1895-96.  After  his  de¬ 
feat  as  Democratic  candidate  for  governor  of 
New  York  in  1900  he  engaged  in  law  practice 
in  New  York.  He  was  defeated  as  Democratic 
candidate  for  United  States  senator  in  1901. 
His  career  as  a  lawyer  was  markedly  successful. 
In  1915  he  was  a  delegate  to  the  New  York 
State  Constitutional  Convention. 

STAND-PIPE,  (1)  in  machinery,  a  boiler 
supply  pipe  of  sufficient  elevation  to  enable  the 
water  to  flow  into  the  boiler  notwithstanding 
the  pressure  of  the  steam.  Stand-pipes  are  also 
used  on  the  eduction  pipes  of  steam  pumps  to 
absorb  the  concussions  arising  from  pulsations 
and  irregularities,  caused  by  the  unavoidable 
employment  of  bends  and  change  in  the  direc¬ 
tion  of  pipes.  (2)  In  hydraulic  engineering ,  a 
stand-pipe  is  a  curved  vertical  pipe,  arranged  as 
a  part  of  the  main  in  waterworks  to  give  the 
necessary  head  to  supply  elevated  points  in  the 
district, .  or  to  equalize  the  force  against  which 
the  engine  has  to  act. 

STANDARD.  See  Ensign;  Flag. 

STANDARD,  Battle  of  the,  in  English 

and  Scottish  history,  a  battle  in  which  David  I 
of  Scotland,  who  had  espoused  the  cause  of 
Maud  against  Stephen,  was  signally  defeated  by 
the  English  under  the  Bishop  of  Durham.  It 
was  fought  in  the  neighborhood  of  Northaller¬ 
ton,  in  Yorkshire,  on  22  Aug.  1138,  and  it  got 
its  name  from  the  fact  that  the  English  forces 
were  gathered  round  a  tall  cross  mounted  on  a 
car,  and  surrounded  by  the  banners  of  Saint 
Cuthbert,  Saint  Wilfred  and  Saint  John  of 
Beverley.  A  peace  was  concluded  between  the 
two  countries  in  the  following  year,  David 
acknowledging  the  claims  of  Stephen  to  the 
throne  of  England. 

STANDARD  OIL  COMPANY,  The. 

Two  very  thrifty  young  men,  John  D.  Rocke¬ 
feller  and  an  Englishman  named  M.  B.  Clark, 
after  making  small  savings  from  their  meagre 
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salaries  for  years  and  with  close  financing,  de¬ 
termined  to  pool  their  little  capital.  They 
started  a  produce  commission  business  in 
Cleveland,  Ohio,  in  1858,  and  were  quickly 
doing  a  very  large  turn-over.  In  1862  they 
gave  a  financial  backing  of  $4,000  to  Samuel 
Andrews  to  enter  into  the  mineral  oil  refining 
business.  Andrews  by  his  clever  discoveries  in 
refinery  improvements  soon  made  the  concern 
wealthy  and  by  1865  it  became  the  city’s  <(most 
promising  industry.®  Rockefeller  sold  out  his 
interest  in  the  commission  business  and  devoted 
his  time  and  money  to  the  oil  firm  of  Rocke¬ 
feller  and  Andrews.  A  second  refinery  was 
soon  started  —  William  A.  Rockefeller  and 
Company,  with  John  D.’s  brother  as  partner. 
H.  M.  Flagler  bought  a  partnership  and  was 
assigned  selling  quarters  in  New  York  City. 
John  D.  Rockefeller  remained  head  of  all  the 
concerns.  Five  years  after  the  start  in  the 
refining  business  each  of  the  companies  (1870) 
became  combined  in  the  title  Standard  Oil  Com¬ 
pany,  with  a  capital  of  $1,000,000.  The  partners 
were  John  D.  Rockefeller,  Henry  M.  Flagler, 
Samuel  Andrews,  Stephen  V.  Harkness  and 
William  Rockefeller.  The  numerous  oil  re¬ 
fineries  were  progressing  at  a  marvelous  rate, 
but  in  three  or  four  years  the  Standard’s  prog¬ 
ress  was  so  greatly  in  advance  of  its  rivals  that 
they  started  an  investigation  tq  discover  by 
what  means  this  firm  could  be  getting  so  far 
ahead  of  the  others.  The  Standard  Oil  Com¬ 
pany  was  found  to  be  receiving  rebates  from 
the  railroads  which  were  not  extended  to  its 
25  rivals  in  Cleveland.  While  Cleveland  was 
the  largest  refining  centre  in  the  United  States 
and  rapidly  gaining  in  momentum,  the  Rocke¬ 
feller  interests,  by  1870,  were  the  largest  oper¬ 
ators  in  that  field.  The  ((wise®  ones  of  that 
thriving  city  declared  that  the  unflagging  en¬ 
ergy  and  commercial  talents  of  the  Standard 
partners  assured  the  concern  rapid  progress; 
and  the  continuance  of  the  extra  substantial 
rebate  in  transportation  cost,  in  spite  of  the 
clamors  of  its  rivals,  made  their  position  posi¬ 
tively  dangerous  to  competitors.  Cleveland  still 
outstripped  her  rivals  in  the  refining  field,  but 
the  ((Oil  Regions®  threatened  to  become  a  re¬ 
fining  centre.  Pittsburgh  and  the  Pennsyl¬ 
vania  Railroad  were  making  the  Cleveland 
future  uncertain.  The  Standard  had  to  face 
such  facts  as  that  the  Pennsylvania  Railroad 
and  the  Erie  Railroad  were  allying  themselves 
with  the  Empire  Transportation  Company  and 
their  rivals  were  putting  up  a  refining  plant 
in  Jersey  City  connected  with  their  pipe  line 
supply.  Railroad  competition  was  becoming 
so  keen  rebates  were  given  profusely  and  so 
much  secret  dealing  was  being  revealed  that 
each  concern  suspected  its  neighbor.  The  New 
York  Central  was  forced  into  the  scrimmage 
in  self-protection,  and  now  by  1871  the  refining 
capacity  was  too  great  and  supply  was  beyond 
demand,  as  so  many  were  rushing  into  a  field 
that  had  proven  so  prosperous.  Refined  oil 
prices  began  to  drop.  Rockefeller  prices  of 
58J4  cents  per  gallon  in  1865  had  fallen  to 
26}i  cents  by  1870  —  his  43  cent  margin  was 
wiped  out  except  1 7%  cents.  Added  to  these 
ominous  conditions  foreign  sales  of  refined  oil 
were  decreasing  rapidly,  for  Europeans  were 
beginning  to  import  the  crude  oil  and  do  their 
own  refining.  A  scheme  was  set  on  foot  (John 
D.  Rockefeller  and  H.  M.  Flagler  on  oath 


declared  they  were  not  the  originators  but 
disbelieved  in  the  plan  at  first)  among  the 
Pennsylvania  refiners  to  combine  enough  plants 
and  shippers  Jo  awe  the  railroads  into  giving 
the  combination  special  rebates  <(and  draw¬ 
backs  on  that  of  other  people.®  They  felt  as¬ 
sured  thus  the  refiners  could  control  the  situa¬ 
tion  and  regulate  the  amount  refined  and  put 
up  prices.  The  extra  rebate  had  been  allowed 
by  the  railroads  to  the  Standard  Oil  Company 
as  shippers  of  larger  quantities  than  those  of 
competitors.  This  concern  now  purchased, 
secretly,  a  charter  of  a  company  that  was  in 
liquidation  and  which  permitted  its  owners  the 
widest  scope  of  commercial  action.  It  was  en¬ 
titled  <(Southern  Improvement  Company®  and 
was  owned  and  organized  by  a  combination  of 
railroad  men  and  oil  refiners  in  1872.  They 
are  said  to  have  obtained  control  of  one-tenth 
of  the  refining  capacity  of  the  country.  Favor¬ 
able  freight  contracts  were  made  between  the 
Southern  Improvement  Company  and  the  Penn¬ 
sylvania,  Erie  and  New  York  Central  railroads. 
Nearly  all  the  Cleveland  refiners  subscribed 
later  and  one-fifth  of  the  United  States  refining 
capacity  was  absorbed.  In  1874  the  Standard 
Oil  Company  acquired  control  of  several  leading 
refineries  in  Pittsburgh  and  Philadelphia  as 
well  as  the  great  plant  of  Charles  Pratt  and 
Company  at  New  York.  From  1875  to  1879 
the  refiners  were  brought  under  the  control  or 
into  the  possession  of  the  Standard  Oil  Com¬ 
pany  in  ever-increasing  numbers.  All  the  oil 
region  was  gained  by  the  combine  and  large 
numbers  of  works  were  dismantled  and  closed. 
By  1879  the  Standard  Oil  Company  held  almost 
a  monopoly  in  oil  transportation  facilities,  in¬ 
cluding  pipe  lines,  and  the  Standard  “alliance® 
produced  95  per  cent  of  the  country’s  refined 
oil ;  this  “alliance®  consisting  of  the  principal 
refining  companies  from  Cleveland  to  Balti¬ 
more.  In  1882  the  Standard  Oil  Trust  was 
formed  for  “convenience  of  control  and  man¬ 
agement.®  It  placed  all  the  stock  in  the  hands 
of  trustees  and  corporations  were  organized  in 
the  different  States  that  had  business  centres 
of  the  trust.  The  growth  of  the  gigantic  con¬ 
cern  was  steady  and  its  prosperity  was  unin¬ 
terrupted.  In  1882  the  properties  under  control 
of  the  Trust  were  valued  at  $75,000,000;  by 
1892  this  valuation  had  grown  to  $121,631,312,  50 
per  cent  of  the  increase  being  from  profits  in¬ 
vested.  Dividends  rose  from  5^4  Per  cent  in 
1882  to  12  per  cent  in  1891.  But  1892  opened 
up  litigation  and  a  suit  to  oust  the  corporation 
from  its  corporate  rights  for  <(abuse  of  cor¬ 
porate  powers.®  The  court  decided  the  part¬ 
nership  of  corporations  illegal  and  that  such  a 
combine  was  in  restraint  of  trade,  illegal,  etc. 
Hence  the  Standard  Oil  Company  was  dis¬ 
solved  into  its  20  constituent  companies.  In 
1899  the  Standard  Oil  Company  of  New  Jersey 
was  organized  to  bring  about  closer  unity  and 
provision  for  the  claims  of  small  holders  of 
trust  certificates.  The  former  Standard  Oil 
Company  of  New  Jersey  had  a  capital  of 
$1,000,000,  whereas  the  newer  concern  had  an 
increased  capital  of  $110,000,000  with  power  to 
purchase  and  own  stock  of  the  different  cor¬ 
porations,  and  since  1900  over  $97,000,000  of  this 
capital  stock  had  been  utilized  in  purchasing 
other  standard  companies  at  par,  the  market 
value  based  on  good  will  and  earnings  have 
been  valued  at  $650,000,000.  Suit  under  the 
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Sherman  Anti-Trust  Law  was  instituted  in  1906 
in  the  United  States  Circuit  Court  at  Saint 
Louis  and  its  dissolution  was  ordered  by  the 
court,  the  decision  being,  on  appeal,  confirmed 
by  the  Supreme  Court  in  1911.  But  the  distri¬ 
bution  pro  rata  of  the  stock  among  subscribers 
left  the  strength  of  the  companies  a  combined 
power  equal  to  the  prior  condition.  The  figures 
of  the  earning  capacity  of  the  concern  appear  to 
range  from  $8,000,000  from  1882,  $15,000,000 
from  1886,  by  1896  rising  to  $34,000,000,  and  in 
1905  amounting  to  $57,459,356.  Computation 
of  the  income  of  the  entire  congeries  of  com¬ 
panies  owned  by  the  Standard  is  not  obtainable. 
Immense  oil  well  and  refining  interests  are  held 
in  the  Baku  district  of  Russia,  in  Mexico,  in 
fact  in  every  section  of  the  world  where  mineral 
oil  has  been  discovered  in  commercial  quan¬ 
tities.  The  great  lines  of  tank  steamers  cross¬ 
ing  the  seas  to  all  parts  of  the  globe  and  owned 
by  the  Standard  Oil  Company  have  a  stupen¬ 
dous  value  in  their  entirety. 
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STANDARD  TIME.  See  Time. 

STANDARD  UNIT  OF  VALUE.  See 

Money  —  Standards  of  Value. 

STANDARDS,  Bureau  of,  a  subdivision 
of  the  Department  of  Commerce  of  the  United 
States,  authorized  to  deal  with  standards  of 
measurement,  standard  values  of  constants, 
standards  of  quality,  standards  of  mechanical 
performance  and  standards  of  practice.  Its 
testing  laboratories  are  located  at  Washington, 
Dv  C.  The  bureau  occupies  somewhat  the 
same  position  with  respect  to  the  manufacturing 
interests  of  the  country  that  the  bureaus  of 
the  Department  of  Agriculture  do  to  the  agri¬ 
cultural  interests.  Its  work  calls  for  con¬ 
tinuous  scientific  and  technical  investigations 
of  the  highest  grade.  It  compares  with  its  own 
standards  of  measurement  the  standards  or 
measuring  instruments  of  States,  cities,  scientific 
laboratories,  educational  institutions,  manufac¬ 
turers,  government  bureaus  or  the  public,  for 
which  a  nominal  fee  is  charged,  except  in  the 
case  of  the  National  and  State  institutions. 
The  bureau  gives  advice  concerning  these 
standards  or  their  use,  whether  it  be  in  con¬ 
nection  with  the  enactment  of  laws,  regulations 
or  ordinances  concerning  the  weights  and 
measures .  of  everyday  trade  or  in  connection 
with  precision  standards  used  in  scientific  work 
and  the  industries.  It  gives  advice  upon  re¬ 
quest  to  State  and  city  officials,  public  service 
commissions  and  public  utility  corporations  re¬ 
garding  the  standards  of  measurement,  of 
quality  or  performance  involved  in  legislation 
or  regulation  pertaining  to  public  utilities.  It 
also  gives  information  to  manufacturers  in  re¬ 
gard  to  standards  of  measurement,  how  to  use 
them,  how  to  measure  the  properties  of  ma¬ 
terials  or  as  to  the  fundamental  physical  and 
chemical  principles  involved;  also,  how  to  initi¬ 


ate  and  carry  out  scientific  investigations  and 
tests  on  their  own  account  in  their  particular 
fields  of  work.  The  staff  of  the  bureau  is  or¬ 
ganized  according  to  the  nature  of  the  expert 
service  involved.  For  example,  the  division  of 
weights  and  measures  deals  with  all  matters 
pertaining  to  standards  of  length,  mass,  time, 
density  and  similar  questions;  the  division  of 
heat  and  thermometry  deals  with  heat  stand¬ 
ards,  the  testing  of  heat-measuring  apparatus, 
the  determination  of  heat  constants  and  all  in¬ 
vestigations  where  heat  measurement  is  the 
essential  and  predominating  factor.  The  elec¬ 
trical  division  is  concerned  similarly  with  the 
various  electrical  standards  of  measurement, 
the  electrical  properties  of  materials  or  the  per¬ 
formance  of  electrical  equipment.  Similarly 
the  work  of  the  optical  and  chemistry  divisions 
deals  with  the  standards  and  questions  arising 
in  connection  with  these  subjects.  The  struc¬ 
tural  engineering  and  miscellaneous  materials 
division  deals  with  the  investigation,  testing 
and  preparation  of  specifications  for  these  ma¬ 
terials,  such  as  the  metals  and  their  alloys, 
stone,  cement,  concrete,  lime,  clay,  clay  products, 
paints,  oils,  paper  textiles,  rubber  and  other 
miscellaneous  materials.  Its  work  has  greatly 
expanded  and  now  ranges  from  the  measure¬ 
ment  of  the  radiation  of  stars  to  a  study  of  the 
efficiency  and  capacity  of  a  vacuum  cleaner. 
After  the  outbreak  of  the  European  War  in 
1914  the  most  interesting  work  of  the  bureau 
was  that  of  helping  manufacturers  to  produce 
at  home  and  out  of  American  materials  products 
for  which  before  they  had  been  dependent  upon 
foreign  supplies.  Its  most  notable  successes  in 
this  field  were  in  the  paper  and  porcelain  in¬ 
dustries. 

In  1922  a  total  of  92,568  tests  was  completed 
—  62,104  for  the  government  and  30,464  for  the 
public.  Consult  Annual  Report  of  the  Director, 
Bureau  of  Standards  (Washington),  and  publi¬ 
cations  upon  definite  subjects  issued  by  the  bu¬ 
reau  from  time  to  time. 

STANDARDS  OF  LENGTH,  MASS 
AND  TIME.  Standards  of  length,  mass  and 
time  are  the  fundamental  units  used  alike  in 
the  business  of  daily  affairs  and  in  the  measure¬ 
ments  and  calculations  of  physical  science. 

The  most  important  standards  of  length  now 
used  are  the  British  yard  and  the  international 
prototype  metres.  Both  of  these  are  legal  stand¬ 
ards  in  the  United  States,  the  metric  system 
having  been  legalized  in  1866.  The  relations  of 
the  yard  and  metre  are  shown  by  the  following 
equations : 

1  yard  =  0. 9143992  metres. 

1  metre  =  1.093614  yards. 

1  metre  =  3 . 280843  feet. 

1  metre  =  39. 37011  inches. 

The  most  important  standards  of  mass  now 
used  are  the  British  pound  and  the  international 
prototype  kilograms.  Both  are  legal  standards 
in  the  United  States.  The  relations  of  the 
pound  and  kilogram  are  shown  by  the  follow¬ 
ing  equations : 

1  pound  =  0.453592428  kilograms. 

1  kilogram  =  2 . 20462234  pounds. 

The  above  relations  of  the  yard  and  metre 
and  the  pound  and  kilogram  are  the  precise 
values  determined  by  the  International  Bureau 
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of  Weights  and  Measures.  The  relations  which 
have  been  legalized  in  the  United  States  are : 

1  metre  =  39. 37  inches. 

1  kilogram  =  2 . 2046  pounds. 

The  unit  of  time  adopted  by  common  cen- 
sent,  but  used  more  especially  in  physical 
science,  is  the  mean  solar  second,  or  l-86400th 
part  of  the  mean  solar  day.  The  minute,  the 
hour,  the  day,  etc.,  also  in  common  use,  are 
multiples  of  the  mean  solar  second.  The  latter 
is  derived,  however,  from  the  time  of  rotation 
of  the  earth,  or  from  the  interval  between  two 
successive  transits  of  a  fixed  star  across  any 
meridian  plane.  This  interval  is  called  the 
sidereal  day  and  it  is  equal  in  length  to  86,164.1 
mean  solar  seconds.  The  United  States  Bureau 
of  Standards  maintains  fireproof  vaults  where 
platinum-iridium  meter  bars  and  kilogram 
weights  are  stored.  This  bureau  makes  tests 
of  material  for  the  use  of  the  government,  and 
conducts  work  looking  to  the  maintenance  of 
standards  in  all  important  industries.  It  has 
laboratories  at  Washington  and  Pittsburgh,  and 
at  the  latter  is  the  largest  testing  machine  in 
the  world.  Consult  (Annual  Reports,  Bureau 
of  Standards*  (Washington,  D.  C.).  See 
Weights  and  Measures. 

STANDING  STONES.  See  Stones, 
Standing. 

STANDISH,  Myles,  English  colonist  in 
America:  b.  Lancashire,  about  1584;  d.  Dux- 
bury,  New  England,  3  Oct.  1656.  Prior  to  1603 
he  had  gained  a  lieutenancy  in  the  English 
force  then  serving  in  the  Netherlands,  but  after 
the  truce  of  1609  joined  the  Pilgrim  or  Sepa¬ 
ratist  colony  at  Leyden,  though  he  never  be¬ 
longed  to  that  communion,  and  sailed  in  the 
Speedwell  and  Mayflower.  By  reason  of  his 
experience  in  martial  affairs,  Standish  was 
made  military  adviser  to  the  colonists,  and 
upon  their  arrival  in  America  he  headed  ex¬ 
ploring  and  scouting  parties.  In  February 
1621  he  was  chosen  unanimously  military  cap¬ 
tain  of  the  colony.  His  force  was  always 
small,  though  recruited  11  November,  and  of 
the  numbers  and  method  of  warfare  of  the 
Indians  he  knew  nothing.  But  his  demonstra¬ 
tions  of  power  soon  resulted  in  some  degree  of 
alliance  with  the  powerful  tribes  along  the  coasts 
of  Massachusetts  Bay.  In  1622  Thomas  Weston 
established  at  Wessagusset  (the  present  Wey¬ 
mouth)  an  independent  settlement  which 
quickly  was  involved  in  difficulties  with  the  In¬ 
dians.  A  great  conspiracy  of  the  savages  was 
thereupon  formed,  the  design  being  to  destroy 
Plymouth  after  Weston  had  been  similarly 
treated.  Standish,  with  a  file  of  eight,  marched 
to  Wessagusset,  killed  the  hostile  chiefs  Peck- 
suot  and  Witawamat,  defeated  the  Indians  in 
battle  and  thus  greatly  increased  the  prestige  of 
the  struggling  colony.  He  went  to  London  in 
1625,  to  adjust  disputes  arising  with  certain 
merchants  who  had  advanced  money  on  the 
colony’s  enterprise,  and  who  at  last  abandoned 
their  claims  on  payment  of  £1,800.  In  1628  he 
arrested  Thomas  Morton  (q.v.),  whom  he 
wanted  to  have  shot.  The  last  actual  conflict 
in  which  he  took  a  part  was  that  in  1635,  when 
he  unsuccessfully  attempted  to  dispossess  the 
French  who  had  seized  a  trading-post  estab¬ 
lished  by  the  colonists  on  the  Penobscot.  Be¬ 
sides  his  military  commission,  he  held  also  the 
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posts  of  assistant  to  the  governor,  and,  from 
1644  to  1649,  of  treasurer  of  the  colony.  He 
was  active  and  soldierly,  and  by  his  ability  con¬ 
tributed  very  greatly  to  decide  the  success  of 
the  settlement.  Longfellow’s . ( Miles  Standish* 
contains  numerous  anachronisms  and  inaccu¬ 
racies.  Lowell,  also,  wrote  an  ( Interview  with 
Miles  Standish.*  In  1872  the  corner-stone  of 
a  monument  110  feet  high  and  surmounted  by 
a  bronze  figure  of  Standish  was  laid  at  Dux- 
bury.  Consult  Abbott,  J.  S.  C.,  ( Miles  Standish, 
Captain  of  the  Pilgrims*  (New  York  1908)  ; 
Bradford,  William,  (History  of  Plimouth 
Plantation,  1606-1646, 5  edited  by  W.  T.  Davis 
(New  York  1908)  ;  Morton’s  (New  England’s 
Memorial*  (ed.  1855);  Jenks,  Tudor,  (Captain 
Myles  Standish*  (New  York  1905)  ;  Johnson, 

( Exploits  of  Myles  Standish)  (1897). 

STANFIELD,  stan'feld,  William  Clark¬ 
son,  English  painter:  b.  Sunderland,  3  Dec. 
1793;  d.  18  March  1867.  He  began  life  as  a 
sailor;  occupied  his  spare  time  in  sketching; 
received  an  engagement  to  paint  scenery  for 
the  Old  <  Royalty  Theatre,  London ;  became 
scene  painter  at  Drury  Lane  in  1826 ;  was 
elected  a  member  of  the  Society  of  British 
Artists,  and  abandoned  scene-painting  in  1830. 
Among  his  pictures  may  be  mentioned 
( Mount  Saint  Michael*  (1831)  ;  (The  Battle  of 
Trafalgar *  (1836)  ;  (The  Body  of  Nelson  towed 
into  Gilbraltar*  (1853)  ;  (The  Abandoned) 
(1856). 

STANFORD,  stan'ford,  Sir  Charles~Vil- 
liers,  English  composer:  b.  Dublin,  30  Sept. 
1852.  He  was  educated  at  Cambridge,  and 
continued  his  musical  studies  at  Leipzig  and 
Berlin.  In  1877  a  festival  overture  in  B  flat 
by  him  was  performed  at  the  Gloucester 
Festival,  and  a  symphony  at  the  Crystal  Palace. 
Since  that  date  he  has  produced  numerous 
compositions  in  different  styles,  several  of 
which  have  achieved  a  considerable  degree  of 
popularity.  His  best-known  work  is  probably 
his  choral  setting  of  Tennyson’s  ballad  of  (The 
Revenge,*  which  was  produced  at  the  Leeds 
Festival  in  1886.  His  operas  include  (The 
Veiled  Prophet  of  Khorassan)  (1881)  ; 
(Savonarola)  (1884)  ;  (Shamus  0’Brien) 
(1896)*  and  (Much  Ado  About  Nothing* 
(1901).  In  oratorio  he  has  produced  (The 
Three  Holy  Children)  (1885),  and  <Eden) 
(1891),  both  written  for  Birmingham  Festivals. 
His  symphonies  are  an  ( Elegiac  Symphony * 
(1882)  ;  an  ( Irish  Symphony*  (1887)  ;  a  Sym¬ 
phony  in  F*  (1888)  ;  and  (L’Allegro  ed  il  Pen- 
seroso)  (1895).  The  most  important  of  his 
other  works  may  be  thus  enumerated :  a  setting 
of  Whitman’s  elegiac  ode  on  the  death  of  Lin¬ 
coln  (1884)  ;  settings  of  the  three  cavalier  songs 
by  Browning  (1884)  ;  music  for  2Eschylus’ 
<Eumenides>  (1885)  and  Sophocles’  (CEdipus 
Rex)  (1887)  ;  settings  of  some  psalms  ;  a  violin 
suite  (1888)  ;  (The  Battle  of  the  Baltic)  (1891), 
a  ballad  for  chorus  and  orchestra ;  string  quar¬ 
tets  ;  pianoforte  sonatas ;  an  ode  on  the  opening 
of  the  Chicago  Exhibition,  the  words  being  by 
Swinburne;  njasses,  and  Irish  fantasies  for  the 
violin  (1894).  On  the  foundation  of  the  Royal 
College  of  Music,  in  1883,  Dr.  Stanford  was  ap¬ 
pointed  professor  of  composition  and  orchestral 
playing,  and  in  1887  professor  of  music  at  Cam¬ 
bridge.  He  was  knighted  in  1902. 
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STANFORD,  Jane  Lathrop,  American 
philanthropist :  b.  Albany,  N.  Y.,  25  Aug.  1825 ; 
d.  Honolulu,  Hawaiian  Islands,  28  Feb.  1905. 
She  was  married  to  Leland  Stanford  (q.v.) 
and  after  his  death  in  1893  was  occupied 
chiefly  in  fostering  the  development  and 
extension  of  Leland  Standford  Jr.  University, 
which  she  had  aided  her  husband  to  establish 
in  memory  of  their  son.  In  1901  she  increased 
her  gifts  to  the  university  by  further  gifts  <of 
securities  valued  at  $18,000,000 ;  her  residence 
in  San  Francisco,  valued  at  $400,000,  for  a 
museum  and  art  gallery;  and  1,000,000  acres 
of  land  valued  at  $12,000,000.  She  subsequently 
added  other  benefactions,  thus  making  the 
university  the  wealthiest  educational  institution 
in  the  world.  Mrs.  Stanford  established  the 
children’s  hospital  at  Albany,  N.  Y.,  at  a  cost 
of  $100,000,  and  provided  an  additional  $100,- 
000  to  secure  its  maintenance;  she  also  gave 
over  $160,000  to  various  schools  and  kinder¬ 
gartens.  See  Leland  Stanford  Jr.  Univer¬ 
sity. 

STANFORD,  Leland,  American  capitalist 
and  philanthropist:  b.  Watervliet,  Albany 
County,  N,  Y.,  9  March  1824;  d.  Palo  Alto, 
Cal.,  21  June  1893.  He  studied  law  and  com¬ 
menced  its  practice  at  Port  Washington,  Wis., 
but  in  1852  went  to  California  and  engaged  in 
mining  for  four  years.  In  1856  he  founded 
a  business  in  San  Francisco  which  became  the 
nucleus  for  a  fortune  estimated  at  over  $50,- 
000,000.  In  1860  he  entered  public  life  as  a 
delegate  to  the  convention  that  nominated 
Abraham  Lincoln  for  the  Presidency.  About 
this  time  he  became  president  of  the  Central 
Pacific  Railroad,  an  enterprise  in  which  he 
was  deeply  interested  financially.  He  was  gov¬ 
ernor  of  California,  1861-63;  and  United  States 
senator,  1885-91.  He  did  much  to  promote  the 
agricultural  development  of  California  and  to 
increase  its  transportation  facilities,  but  he 
will  probably  be  longest  remembered,  how¬ 
ever,  as  the  founder  of  Leland  Stanford  Jr. 
University,  for  which  he  made  an  initial  gift 
of  $20,000,000.  This  work,  begun  in  com¬ 
memoration  of  his  son,  was  continued  by  his 
wife,  Jane  Lathrop  Stanford  (q.v.),  who 
erected  at  Palo  Alto  a  beautful  and  costly 
memorial  church  to  his  memory.  See  Leland 
Stanford  Jr.  University. 

STANG,  William,  Roman  Catholic  bishop 
of  Fall  River,  Mass. :  b.  Langenbruchen,  Ger¬ 
many,  21  April  1854;  d.  Rochester,  Minn.,  2 
Feb.  1907.  Received  his  primary  education  in 
the  German  Gymnasia  and  his  philosophical 
and  theological  training  at  the  American  Col¬ 
lege,  Louvain.  Ordained  priest  in  Mechlin,  15 
June  1878,  and  came  to  Providence,  R.  I.,  in 
October  of  the  same  year.  Was  successively 
assistant  and  rector  of  the  Cathedral,  pastor  of 
Saint  Ann’s  and  Saint  Edward’s  parishes,  and 
superior  of  the  Diocesan  Missionary  Band.  He 
was  consecrated  first  bishop  (of  Fall  River  in  the 
cathedral,  Providence,  1  May  1904.  Among  his 
best  known  works  are  (Life  of  Martin  Luther5  ; 
(The  Eve  of  the  Reformation 5  ;  (More  About 
the  Huguenots5  ;  Germany’s  Debt  to  Ireland5  ; 
( Pastoral  Theology5  ;  (Historiographia  Ecclesi¬ 
astical5  ;  (Theologia  Fundamentals  Moralis5 ; 
spiritual  Pepper  and  Salt.5 


STANHOPE,  stan'op,  an  English  family, 
to  which  three  peerages  belong :  Chesterfield 
(barony  of  Stanhope  from  1616,  and  earldom 
of  Chesterfield  from  1628)  ;  Stanhope  (barony, 
1717;  earldom,  1718).  and  Harrington  (barony, 
1729;  earldom,  1742).  James,  1st  Earl  Star- 
hope:  b.  Paris,  1673;  d.  London,  England,  5 
Feb.  1721.  He  entered  the  army  and  served  as 
brigadier-general  at  the  capture  of  Barcelona 
in  1705.  In  1708  he  was  appointed  commander- 
in-chief  of  the  British  forces  in  Spain,  and  in 
the  same  year  he  took  Port  Mahon,  and  thus 
made  himself  master  of  the  Island  of  Minorca. 
After  the  accession  of  George  I,  he  devoted 
himself  to  politics  and  became  the  favorite 
minister  of  that  monarch,  to  whom  he  (Owed 
his  titles  of  baron  and  earl.  Charles,  the 
3d  earl,  grandson  of  the  preceding;  b.  Lon¬ 
don,  3  Aug.  1753;  d.  Chevening,  Kent,  15  Dec. 
1816.  He  invented  a  printing  press  and  built 
two  calculating  machines,  and  was  a  patron  of 
science.  He  approved  the  French  Revolution, 
openly  avowing  republican  sentiments,  and  as 
a  member  of  the  House  of  Lords  he  favored 
parliamentary  reform,  the  abolition  of  negro 
slavery,  the  freedom  of  the  press,  and  the 
independence  of  juries.  He  was  father  of  the 
celebrated  Lady  Hester  Stanhope  (q.v.).  The 
5th  Earl  Stanhope  (1805-75),  grandson  of  the 
last  noticed,  was  author  of  a  (History  of  Eng¬ 
land  from  the  Peace  of  Utrecht  to  the  Peace 
of  Versailles5  (1713-83). 

STANHOPE,  Lady  Hester  Lucy,  eccen¬ 
tric  English  woman,  daughter  of  the  3d  Earl 
Stanhope  (q.v.)  :  b.  Chevening,  Kent,  12 
March  1776;  d.  near  Sidon,  Syria,  23  June 
1839.  Her  own  home  was  uncongenial  and  in 
1803  she  went  to  preside  over  that  of  her 
uncle,  William  Pitt,  becoming  his  most  trusted 
confidant.  After  his  death  in  1806  she  re¬ 
ceived  a  pension,  but  her  life  being  much  em¬ 
bittered  by  her  loss  of  power  through  his 
death,  and  saddened  also  by  the  death  ,of  her 
favorite  brother  and  a  lover,  she  left  England 
in  1810,  and  after  traveling  over  various  parts 
of  the  East,  settled  in  Syria,  where  she  re¬ 
sided  for  the  rest  of  her  life,  living  latterly 
about  eight  miles  from  Sidon,  at  a  villa  of  her 
own  construction,  called  D’Joun,  which  was 
situated  on  a  solitary  mountain,  remote  from 
any  village. .  The  rich  presents  which  she  made 
to  the  Turkish  pashas  gave  her  a  great  influence 
over  them  for  a  time,  though  it  was  afterward 
greatly  diminished.  She  habitually  wore  the 
costume  of  a  Mohammedan  chief,  and  adopted 
many  features  of  their  religion,  discovering 
many  similarities  in  the  Koran  and  the  Bible. 
The  Bedouins,  or  wild  Arabs,  whom  her  wis¬ 
dom  and  kindness  had  won,  looked  up  to  her, 
not  only  as  a  benefactor,  but  as  a  being  of  a 
superior  order.  She  is  <(the  crazy  Queen  of 
Lebanon55  to  whom  Whittier  alludes  in  Snow¬ 
bound.5  Her  guests  also  included  Lamartine 
(1832)  and  Kinglake  (1835).  Consult  King- 
lake,  (Eothen5  ;  Meryon,  ( Memoirs  of  Lady 
Hester  Stanhope5  (1846)  ;  Hamel,  ^Lady  Hes¬ 
ter  Lucy  Stanhope5  (New  York  1913). 

STANISLAUS,  stiin'is-las,  or  STANIS¬ 
LAS  I,  Leszcynski,  les-chiin'ske,  king  of  Po¬ 
land:  b.  Lemberg,  Galicia,  20  Oct.  1677;  d.  23 
Feb.  1766.  In  1704,  being  then  woywode  of 
Posnania,  and  general  of  Great  Poland,  he  was 
deputed  by  the  assembly  of  the  states  at  War- 
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saw  to  wait  upon  Charles  XII  of  Sweden,  who 
invaded  the  kingdom  with  the  view  of  dethron¬ 
ing  Augustus  of  Saxony.  Charles  immediately 
resolved  to  raise  him  to  the  throne  of  Poland, 
which  he  effected  at  an  election  held  in  July 
1704.  He  was,  however,  soon  after  driven  from 
Warsaw  by  his  rival  Augustus;  but  another 
change  brought  him  back  to  that  capital,  where 
he  was  crowned,  with  his  wife,  in  October  1705 ; 
and  the  next  year  Augustus  was  compelled  for¬ 
mally  to  abdicate.  The  fatal  defeat  of  his 
patron,  Charles  XII,  at  Pultava,  in  1709,  again 
obliged  him  to  retreat  into  Sweden,  where  he 
endeavored  to  join  Charles  at  Bender,  in  dis¬ 
guise;  but,  being  detected,  he  was  held  captive 
in  that  town  until  1714.  He  remained  in  ob¬ 
scurity  until  1725,  when  his  daughter,  the  Prin¬ 
cess  Mary,  was  selected  as  a  wife  by  Louis 
XIV,  king  of  France.  On  the  death  of  Augus¬ 
tus,  in  1733,  an  attempt  was  made  by  the  French 
court  to  replace  Stanislaus  on  the  throne  of 
Poland ;  but,  although  a  party  supported  him 
and  proclaimed  him  king,  his  competitor,  the 
electoral  Prince  of  Saxony,  being  aided  by  the 
emperors  of  Germany  and  Russia  he  was  obliged 
to  retire.  He  endured  this,  like  every  other 
reverse  of  fortune,  with  great  resignation,  and 
at  the  peace  of  1736,  formally  abdicated  his 
claim  to  the  kingdom  of  Poland,  on  condition 
of  retaining  the  title  of  king,  and  being  put  in 
possession  for  life  of  the  duchies  of  Lor¬ 
raine  and  Bar.  Thence  forward  he  lived  as  the 
sovereign  of  a  small  country,  and  acquired  the 
appellation  of  ((Stanislaus  the  Beneficent.®  He 
not  only  relieved  his  people  from  excessive  im¬ 
posts,  but,  by  strict  economy,  was  able  to  found 
many  useful  charitable  establishments,  and  to 
patronize  the  arts  and  sciences.  He  wrote  some 
treatises  on  philosophy,  morals  and  politics, 
which  were  published  under  the  title  of  ((Euvres 
du  Philosophe  bienfaisant)  (8vo.  1765).  Con¬ 
sult  Des  Reaulx,  (Le  Roy  Stanislas  et  Marie 
Leszcynski  (Paris  1895). 

STANISLAUS,  or  STANISLAS  II,  Au¬ 
gustus,  the  last  king  of  Poland,  son  of  Count 
Stanislaus  Poniatowski :  b.  Woczyn,  Lithuania, 
17  Jan.  1732;  d.  Saint  Petersburg,  12  Feb.  1798. 
In  1752  he  first  appeared  as  a  deputy  in  the 
Polish  diet,  where  he  soon  attracted  attention 
by  his  oratory.  Augustus  III  sent  him  on  a 
mission  to  the  Empress  Elizabeth  at  Saint 
Petersburg,  and  on  this  occasion  he  acquired 
the  peculiar  favor  of  the  Princess  (afterward 
Empress)  Catharine.  After  the  death  of  Au¬ 
gustus,  the  influence  of  Catharine  secured  the 
election  of  her  favorite  as  his  successor  (Sept. 
1764),  and  he  was  crowned  at  Warsaw  on  25 
Nov.  1764.  Although  of  excellent  ability  and 
noble  disposition,  he  was  yet  unable  to  do  any¬ 
thing  for  the  good  of  his  country,  because  he 
lacked  the  strength  of  character  necessary  to 
check  the  license  of  the  nobles,  and  to  with¬ 
draw  himself  from  Russian  influence.  In  1772, 
when  the  first  partition  of  Poland  was  made, 
Stanislaus  in  vain  protested  against  it,  while 
his  resistance  to  the  second  partition  of  Poland 
had  only  this  consequence,  that  after  the  cap¬ 
ture  of  Warsaw  the  Empress  Catharine  caused 
him  to  be  brought  to  Grodno,  where  he  was 
compelled  to  sign  the  treaty  for  the  third  par¬ 
tition  of  Poland,  and  on  25  Nov.  1795,  also 
to  sign  his  own  abdication.  After  the  death 
of  Catharine,  Paul  I  brought  him  to  Saint 


Petersburg,  where  he  lived  for  the  rest  of  his 
life  on  a  pension  allowed  him  by  the  emperor. 
Consult  (Memoires  secrets  et  inedits  de  Stan- 
islas)  (1862)  ;  Bain,  (The  Last  King  of  Poland5 
(1909). 

STANLEY,  s tan'll,  Arthur  Penrhyn,  Eng¬ 
lish  Anglican  clergyman  and  author,  popularly 
known  as  Dean  Stanley:  b.  Alderley,  Cheshire, 
13  Dec.  1815;  d.  London,  18  July  1881.  He  was 
educated  first  at  Rugby,  where  he  conceived 
an  abiding  love  and  veneration  for  Dr.  Thomas 
Arnold  (q.v.)  and  gained  a  unique  position  in 
the  school.  In  1834  he  entered  Balliol  College, 
Oxford,  where  he  had  a  brilliant  career  and  in 
1838  was  elected  a  Fellow  of  University  Col¬ 
lege.  He  took  deacon’s  orders  in  1839  and 
priest’s  in  1843,  became  a  college  tutor  in  1843 
and  was  appointed  in  1845  preacher  to  Oxford 
University.  In  that  capacity  he  preached  four 
sermons,  which  were  published  as  ( Sermons  on 
the  Apostolic  Age,5  in  1847,  at  a  critical  time  in 
the  religious  history  of  Oxford.  In  these  Stan¬ 
ley  stood  aloof  from  both  the  Evangelicals  and 
the  high  churchmen,  taking,  rather,  a  rational¬ 
istic  position.  He  was  presented  to  a  canonry 
of  Canterbury  in  1851  and  shortly  afterward 
traveled  extensively  in  Palestine  and  Egypt.  In 
1856  he  was  appointed  professor  of  ecclesiastical 
history  at  Oxford  and  canon  of  Christ  Church, 
and  in  1863  was  made  dean  of  Westminster.  In 
this  position,  as  the  acknowledged  head  of  the 
Broad  Church  party,  he  exercised  an  important 
influence,  though  the  width  of  his  sympathy  and 
his  tolerant  spirit  exposed  him  to  attacks  from 
many  of  narrower  views  within  the  Anglican 
Church.  In  1863  he  married  Lady  Augusta. 
Bruce,  daughter  of  the  7th  Earl  of  Elgin  (died 
1876),  to  whom  he  owed  much  of  his  social 
popularity.  He  visited  America  in  1878  and 
delivered  many  notable  sermons  and  ad¬ 
dresses  (see  bibliography).  He  was  the  author 
of  numerous  works,  among  which  are  (Life  of 
Arnold5  (1844)  ;  <  Memoir  of  Bishop  Stanley,5 
his  father  (1850)  ;  ( Memorials  of  Canterbury 
CathedraP  (1854);  ^Commentary  on  the 
Epistles  to  the  Corinthians)  (1855)  ;  (Sinai  and 
Palestine5  (1856);  <Three  Introductory  Lec¬ 
tures  to  the  Study  of  Ecclesiastical  History) 
(1857)  ;  ‘Lectures  on  the  History  of  the  East¬ 
ern  Church5  (1861)  ;  (Lectures  on  the  History 
of  the  Jewish  Church 5  (1863-76)  ;  ( Sermons  in 
the  East)  (1863)  ;  ( Memorials  of  Westminster 
Abbey5  (1868)  ;  ( Essays  on  Questions  of  Church 
and  State5  (1870)  ;  (The  Athanasian  Creed5 
(1871)  ;  ‘Lectures  on  the  History  of  the  Church 
of  Scotland5  (1872)  ;  ‘Addresses  and  Sermons 
delivered  at  St.  Andrews5  (1877)  ;  ‘Addresses 
and  Sermons  delivered  in  the  United  States 
and  Canada5  (1879)  ;  ‘Christian  Institutions5 
(1881).  The  breadth  and  tolerance  characteris¬ 
tic  of  Stanley’s  religious  views  were  well  shown 
in  his  attitude  toward  Bishop  Colenso,  whom 
he  supported  without  endorsing  his  opinions  on 
the  Pentateuch  and  in  his  article  on  the  famous 
( Essays  and  Reviews5  contributed  to  the  Edin¬ 
burgh  Review  of  April  1861.  Consult  Brad¬ 
ley,  ( Recollections  of  Arthur  Penrhyn  Stanley5 
(1883)  ;  Prothero,  (Life  and  Correspondence  of 
Dean  Stanley5  (1893)  and  ‘Letters  and  Verses 
of  Dean  Stanley5  (1895). 

STANLEY,  David  Sloane,  American  sol¬ 
dier:  b.  Chester,  Ohio,  1  June  1828;  d.  1902. 
He  was  graduated  from  West  Point  Military 
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Academy  1852.  As  an  officer  in  the  Federal 
army  he  took  an  active  part  in  the  Civil  War, 
commanding  a  division  at  Iuka  and  serving  in 
the  battles  of  the  Atlanta  campaign.  He  was 
promoted  brigadier-general,  United  States  army, 
in  1884,  later  was  brevetted  major-general  and 
was  retired  1892. 

STANLEY,  Sir  Henry  Morton,  Anglo- 
American  explorer :  b.  near  Denbigh,  Wales,  28 
Jan.  1841 ;  d.  London,  10  May  1904.  His 
name  was  originally  John  Rowlands  and  at 
three  he  was  placed  in  the  poorhouse  at  Saint 
Asaph,  where  he  remained  for  10  years,  making 
such  progress  that  when  he  left  the  institution 
he  was  engaged  as  an  instructor  for  other 
children  at  Mold,  Flintshire.  In  1857  he  sailed 
as  cabin-boy  on  a  vessel  bound  for  New  Or¬ 
leans,  where  he  was  adopted  by  a  merchant 
who  gave  him  his  name,  but  who  died  without 
making  a  will,  thus  leaving  his  adopted  son 
penniless.  At  the  outbreak  of  the  Civil  War 
Stanley  entered  the  Confederate  army  but  was 
shortly  afterward  taken  prisoner  and  when  dis¬ 
charged  volunteered  in  the  United  States  navy 
and  later  became  acting  ensign  on  the  ironclad 
Ticonderoga.  At  the  close  of  the  war  he  went 
to  Turkey  and  Asia  Minor  as  a  newspaper  cor¬ 
respondent  and  in  1867-68  was  engaged  as 
special  correspondent  for  the  New  York  Herald 
on  the  Abyssinian  expedition,  winning  a  repu¬ 
tation  as  a  journalist  by  sending  his  account  of 
Lord  Napier’s  victory  to  London  in  advance  of 
the  official  despatches.  He  represented  the  same 
paper  in  Spain  during  the  Carlist  War  in  1868 
and  in  1869  accepted  the  mission  from  the  pro¬ 
prietor  of  his  paper  ((to  go  and  find  Living¬ 
stone,®  from  whom  no  tidings  had  come  for 
more  than  two  years.  He  was  given  full  con¬ 
trol  of  the  expedition  and  after  attending  the 
opening  of  the  Suez  Canal,  visiting  Constanti¬ 
nople,  the  Crimea,  Palestine,  the  valley  of  the 
Euphrates,  Persia  and  India,  he  set  sail  from 
Bombay,  for  Africa,  12  Oct.  1870.  He  reached 
Zanzibar  on  the  eastern  coast  of  Africa  in 
January  1871,  organized  an  expedition  of  192 
men,  divided  them  into  five  parties  and  set  out 
on  21  March.  He  found  Livingstone  at  Ujiji 
on  Lake  Tanganyika,  10  Nov.  1871  and  re¬ 
mained  with  him  four  months,  after  which,  the 
veteran  explorer  refusing  to  abandon  his  enter¬ 
prise  until  it  was  completed,  Stanley  furnished 
him  with  supplies  and  returned  to  England.  In 
1874  Stanley  set  out  on  a  second  African  ex¬ 
pedition  under  the  auspices  of  the  New  York 
Herald  and  the  London  Daily  Telegraph. 
Reaching  Zanzibar  in  the  autumn  of  that  year, 
he  learned  of  Livingstone’s  death  and  resolved 
to  shape  his  course  to  the  northwest.  He  ex¬ 
plored  the  equatorial  lake  region,  circumnavi¬ 
gated  for  the  first  time  Victoria  Nyanza,  prov¬ 
ing  it  to  be  the  largest-fresh-water  lake  in  the 
world  instead  of  a  series  of  lagoons,  discovered 
the  Shimeeyu  River  and  afterward,  continuing 
to  the  westward,  discovered  that  Albert  Nyanza 
was  not  connected  with  Lake  Tanganyika  as 
had  been  supposed.  He  returned  to  England  in 

1878  having  on  his  return  journey  traced  the 
Kongo  River  from  its  source  to  its  mouth.  In 

1879  he  again  set  out  for  Africa  on  the  Belgian 
enterprise,  which  resulted  in  the  development 
of  the  Kongo  Free  State.  He  visited  the  United 
States  in  1886  on  a  lecturing  tour  and  in  1887 


organized  the  relief  expedition  in  search  of 
Emin  Pasha  whom  he  met  on  the  Albert  Nyanza 
28  April  1888  and  escorted  him  to  the  east  coast 
discovering  the  Ruwenzori  Mountains  south  of 
Albert  Nyanza  on  the  return  trip.  He  reached 
England  in  1890,  visited  the  United  States  and 
Australia,  on  lecturing  tours  in  the  following 
year  and  in  1895-1900  sat  in  Parliament  for 
North  Lambeth.  He  was  knighted  in  1899.  His 
publications  include  (How  I  Found  Livingstone5 
(1872)  ;  (Through  the  Dark  Continent5  (1878)  ; 
(The  Congo,  and  the  Founding  of  its  Free 
State5  (1885);  (In  Darkest  Africa5  (1890);  (My 
Dark  Companions  and  Their  Strange  Stories5  ; 
(Slavery  and  the  Slave  Trade  in  Africa5  (1893); 
( Through  South  Africa5  (1898),  etc.  Consult 
his  ( Autobiography, 5  edited  by  his  wife  (Lon¬ 
don  1909)  ;  Wauters,  A.  J.,  Stanley’s  Emin 
Pasha  Expedition5  (London  1890). 

STANLEY,  Thomas,  English  scholar:  b. 
Comberlow,  Hertfordshire,  1625;  d.  London,  12 
April  1678.  He  was  graduated  at  Cambridge  in 
1641,  but  held  also  a  master’s  degree  at  Oxford. 
He  entered  the  Middle  Temple  and  practised 
law  all  his  life,  but  is  best  known  as  a  scholar. 
His.  works  include  translations  from  the  Greek, 
Latin,  French,  Spanish  and  Italian  poets;  the 
(History  of  Philosophy5  (1655-62),  dealing 
with  the  Greek  philosophers,  and  an  edition  of 
yEschylus  (1663-64),  with  Latin  translation  and 
commentary.  These  two  works  long  remained 
standards,  the  latter  being  translated  into  sev¬ 
eral  languages. 

STANLEY  FALLS,  Kongo  Free  State,  a 
cataract  and  an  important  trading  station  on  the 
Kongo  River  about  1,400  miles  from  its  mouth; 
also  an  administrative  district  of  the  Kongo 
State. 

STANLEY  POOL,  Kongo  Free  State,  a 
lake-like  expansion  of  the  Kongo  River,  325 
miles  from  its  mouth  and  about  80  square  miles 
in  area.  It  was  discovered  in  1877  by  Stanley, 
who  founded  here  the  station  of  Leopoldville, 
which  became  the  principal  base  for  trade  and 
exploration  in  the  Kongo  Basin.  Stanley  Pool 
is  also  the  name  of  an  administrative  district 
of  the  Kongo  State. 

STANNARD,  standard,  Henrietta  Eliza 
Vaughan  Palmer  (<(John  Strange  Winter,55 
<(Violet  Whyte55),  English  novelist:  b.  York, 
England,  13  Jan.  1856;  d.  1911.  She  was  mar¬ 
ried.  to  Arthur  Stannard  in  1884.  She  was  a 
prolific  writer  after  her  first  appearance  in 
print  in  1874,  her  novels  numbering  above  70. 
She  was  the  first  president  of  the  Writers’ 
Club  in  1892.  Among  her  works,  chiefly  tales 
of  army  life,  are  ( Cavalry  Life5  (1881)  ; 

( Booties’s  Baby5  (1885);  (A  Siege  Baby5 
(1887);  (Heart  and  Sword5;  (A  Blaze  of 
Glory5 ;  (Uncle  Charles5 ;  ( Cherry’s  Child,5  etc. 

STANNARIES,  mines  from  which  tin- 
bearing  ore  is  dug.  The  most  noted  stannaries 
are  those  of  Devon  and  Cornwall  in  England. 
Around  the  mines  of  these  two  counties  there 
has  arisen  a  body  of  law  and  customary  usage 
peculiar  to.  the  locality  and  not  imitated  or 
duplicated  in  any  other  mines  in  England.  By 
early  usage  the  prerogative  of  the  Crown  was 
extended  so  as  to.  cover  these  tin  mines,  al¬ 
though  elsewhere  it  reaches  only  to  gold  and 
silver.  King  John,  in  a  charter  to  the  tinners 
gave  them  the  privilege  of  mining  and  working 
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anvwhere  in  the  two  counties  and  this  was  con¬ 
firmed  by  subsequent  monarchs,  until  Edward 
III  created  his  son  Duke  of  Cornwall  with  the 
stannaries  as  a  perpetuity  of  the  duchy.  The 
Duke  who  is  now  always  the  Prince  of  Wales 
is  represented  by  a  warden  and  vice-wardens. 
In  former  times  representative  assemblies  of 
the  tinners  (called  parliaments)  were  sum¬ 
moned  by  the  warden  for  the  regulation  of  the 
stannaries  and  redress  of  grievances :  the  last 
of  them  was  held  in  1752.  The  Stannary  Courts 
are  courts  of  record  held  by  the  warden  and 
vice-warden  (of  the  same  limited  and  exclusive 
character  as  the  courts-palatine),  in  which  the 
tinners  have  the  privilege  of  suing  and  being 
sued.  They  were  remodeled  and  regulated  by 
a  series  of  acts  of  Parliament.  Appeals  from 
them  are  now  taken  to  the  Court  of  Appeals, 
and  finally  to  the  House  of  Lords. 

STANNITE,  or  TIN  PYRITES,  a  brit¬ 
tle  gray  or  black  tin  ore,  popularly  called 
(<bell  metal  ore®  by  the  miners  of  Cornwall, 
England,  its  chief  locality.  It  is  identical  with 
tin  pyrites,  and  was  only  known  massive  until 
recently  discovered  in  small  tetrahedral  crystals 
in  Bolivia.  Its  hardness  is  4;  specific  gravity 
4.3  to  4.5 ;  streak  blackish ;  color  steel-gray  to 
iron-black.  It  is  a  sulphide  of  tin,  copper,  iron 
and  some  zinc. 

STANOVOI  (sta-no-voi')  MOUNTAINS, 

Siberia,  a  mountain  range  traversing  eastern 
Siberia  from  the  northern  boundary  of  Mongo¬ 
lia  to  the  Bering  Strait.  Its  general  course  is 
northeast,  but  after  traversing  the  Transbaikal 
district  and  running  along  the  northern  bound¬ 
ary  of  the  Amur  district,  it  skirts  the  shores 
of  the  Sea  of  Okhotsk  in  a  large  zigzag.  It 
terminates  in  East  Cape  on  the  Bering  Strait. 
Its  total  length  is  about  2,600  miles.  The  south¬ 
western  portion,  which  is  known  as  the 
Yablonoi  Mountains,  is  less  regular  than  the 
northern  branch  and  spreads  out  into  numer¬ 
ous  parallel  chains  and  transverse  spurs.  This 
part  is  heavily  forested,  while  the  forests  dis¬ 
appear  north  of  the  60th  parallel.  The  Stanovoi 
range  proper  is  a  steep  mountain-wall  with 
rugged  peaks  reaching  a  height  of  over  8,000 
feet.  The  whole  range  forms  the  divide  be¬ 
tween  the  Arctic  and  Pacific  oceans,  and  feeds 
the  Yenisei,  Lena,  Indigirka,  Kolyma  and  Amur 
rivers. 

STANOYEVICH,  Milivoy  Stoyan,  Ser¬ 
bian  essayist  and  author :  b.  Koprivnica, 
Kraina,  Serbia,  14  Feb.  1882.  He  studied  at 
Belgrade  University,  where  he  successfully 
competed  for  academic  prizes  in  literary  essays. 
He  graduated  from  that  mstitution  in  1907,  and 
was  immediately  appointed  professor  ad  interim 
of  modern  languages  at  Zajecar  College.  He 
came  to  the  United  States  in  1908  and  con¬ 
tinued  his  pursuits  in  literature,  sociology  and 
economics  at  Columbia  University  and  the  Uni¬ 
versity  of  California,  receiving  from  the  last- 
named  institution  his  degree  of  M.L.  (1914). 
In  1915  he  became  a  lecturer  on  Slavonic  litera¬ 
ture  at  the  University  of  California,  and  in 
1916  he  was  nominated  as  political  adviser  on 
Slavic  affairs  in  the  office  of  the  Russian 
consul-general  at  San  Francisco.  He  has  been 
editor  of  several  Jugoslav  publications  and 
frequent  contributor  to  the  American  period¬ 
icals,  besides  having  written  (Omladina  u 


SadasnjostP  (1907) ;  ‘Figure  u  Pesmama* 
(1907)  ;  (Prevodi  u  Srpskin  Zabavnicima) 
(1908);  ‘Vestina  Pisanja*  (1915);  (Pessimisme 
et  Optimisme  dans  la  Sociologie)  (in  joint 
collaboration  with  his  brother,  Milosh  S.)  in 
1913;  ‘Tolstoy’s  Theory  of  Social  Reform* 
(1914)  ;  ‘Russian  Foreign  Policy  in  the  East) 
(1916),  etc.  His  writings  are  marked  by  a 
fresh  and  vigorous  style,  by  refined  simplicity 
and  incisive  diction.  His  studies  are  full  of 
delicate  observations  of  human  nature  and  he 
may  be  justly  regarded  as  a  representative 
writer  of  Serbian  prose. 

STANTON,  Edwin  McMasters,  American 
statesman  and  jurist:  b.  Steubenville,  Ohio,  19 
Dec.  1814;  d.  Washington,  D.  C.,  24  Dec.  1869. 
His  paternal  ancestors  were  Quakers  originally 
from  Massachusetts  but  later  settled  in  North 
Carolina,  and  his  mother  was  a  Virginian.  At 
the  age  of  13  upon  his  father’s  death  he  began 
to  work,  and  at  17  entered  Kenyon  College  but 
was  obliged  to  leave  after  two  years  for  lack 
of  means.  After  three  years  of  study  he  was 
admitted  to  the  bar  in  1836  and  married. 

He  joined  the  Democratic  party  on  the  issue 
of  nullification,  and  in  1837  was  elected  prosecut¬ 
ing  officer  of  his  county.  After  serving  for  two 
years  he  returned  to  private  practice,  and  in 
1847  he  moved  to  Pittsburgh  where  he  soon  took 
rank  among  the  leaders  of  the  Pennsylvania  bar. 
In  1856  he  changed  his  residence  to  Washing¬ 
ton,  and  in  1858  was  sent  to  California  as 
special  counsel  of  the  United  States  in  the  cases 
growing  out  of  land  grants  made  by  the  Mexi¬ 
can  government  before  the  treaty  of  1848.  He 
added  greatly  to  his  reputation  by  his  conduct 
of  this  litigation.  During  these  years  he  took 
no  part  in  politics  but  sympathized  with  the 
Free-soil  wing  of  the  Democratic  party  and 
favored  the  Wilmot  Proviso.  In  1856  he  sup¬ 
ported  Buchanan,  and  in  1860  voted  for  Breck- 
enridge,  believing  that  the  election  of  Lincoln 
would  imperil  the  Union. 

When  Buchanan’s  Cabinet  divided  in  Decem¬ 
ber  1860  and  Cass,  the  Secretary  of  State,  re¬ 
signed,  Attorney-General  Black  took  his  place 
and  Stanton  was  made  Attorney-General  20 
Dec.  1860,  the  day  when  the  ordinance  of 
secession  was  adopted  in  South  Carolina.  At 
his  first  Cabinet  meeting  the  question  was  pre¬ 
sented  whether  Major  Anderson  should  be 
ordered  back  to  Fort  Moultrie.  Floyd,  the 
Secretary  of  War,  and  his  southern  associates 
insisted  that  this  should  be  done,  while  Stanton 
with  Black  and  Holt  vigorously  opposed  them, 
threatening  to  resign  if  such  orders  were  issued. 
Their  attitude  drove  the  secessionists  from 
the  Cabinet  and .  redeemed  the  close  of 
Buchanan’s  administration.  During  the  re¬ 
mainder  of  the  administration  he  was  active  in 
studying  the  plans  of  the  secessionists  and  con¬ 
sidering  how  to  defeat  them  and  protect  Wash¬ 
ington.  He  feared  insurrection  or  assassina¬ 
tion  to  prevent  Lincoln’s  inauguration,  and  his 
influence  helped  to  persuade  President  Buchanan 
that  regular  troops  should  be  ordered  to  Wash¬ 
ington. 

The  attack  on  Fort  Sumter  found  him  a 
strong  supporter  of  the  national  authority  and 
outspoken  in  calling  upon  all  loyal  men  to  stand 
by  the  government.  On  13  Jan.  1862,  Mr.  Lin¬ 
coln  appointed  him  Secretary  of  War  in  place 
of  Simon  Cameron.  Stanton  had  criticized  Lin- 
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coin  severely  and  had  not  even  met  him 
since  his  inauguration,  but  Lincoln  selected 
him  for  his  ability  and  because  he  was  a  repre¬ 
sentative  of  the  Democratic  Unionists,  whose 
support  was  essential.  The  wisdom  of  the 
choice  was  signally  vindicated.  The  whole 
system  of  the  War  office  was  inefficient  and 
reorganization  was  imperatively  demanded. 
Stanton  brought  to  his  work  great  executive 
ability,  prompt  decision  and  a  strong  will  which 
made  itself  felt  through  the  whole  military 
service.  He  had  scant  patience  with  men  who 
were  seeking  personal  advantages,  or  with 
frivolous  calls  upon  his  attention.  Hence  his 
manner  was  brusque,  impatient  and  decided, 
and  he  made  many  enemies. 

He  advised  the  passage  of  a  law  authorizing 
the  President  to  take  possession  of  all  the  rail¬ 
road  and  telegraph  lines  of  the  United  ^States, 
and  this  was  at  once  enacted.  He  ordered  that 
all  contracts  for  supplies  and  munitions  be  in 
writing,  appointed  a  commission  to  investigate 
and  determine  what  valid  contracts  were  out¬ 
standing,  and  waged  vigorous  war  upon  fraud¬ 
ulent  contractors.  By  an  order  of  14  February 
he  directed  the  release  of  all  persons  who  had 
been  arrested  on  suspicion  of  disloyal  practices, 
with  certain  exceptions,  upon  their  giving  their 
parole  not  to  aid  the  rebellion.  From  that  time 
such  arrests  were  made  only  under  military 
authority,  which  was  exercised  on  the  theory 
that  all  doubts  were  to  be  resolved  in  favor  of 
the  country.  No  part  of  Stanton’s  career 
shows  more  loyalty  to  his  country  than  his 
patience  with  McClellan  during  the  first  six 
months  of  1862,  but  the  latter’s  delay  in  moving 
his  army  to  the  support  of  Pope,  his  disregard 
of  orders,  and  his  whole  conduct  during  tne 
critical  weeks  which  preceded  Lee’s  invasion  of 
Maryland  at  length  satisfied  Stanton  that  he 
should  be  removed,  and  in  the  last  days  of 
August  he  tried  to  unite  the  Cabinet  in  recom¬ 
mending  this  step,  but  Mr.  Lincoln  felt  that 
McClellan’s  popularity  and  the  political  situa¬ 
tion  made  it  necessary  to  give  him  the  com¬ 
mand  of  the  army.  Stanton  disapproved  this 
action  as  did  Mr.  Chase,  but  the  President 
took  the  responsibility.  McClellan’s  conduct  of 
the  Antietam  campaign,  his  inexcusable  delays 
and  almost  direct  insubordination  increased 
Stanton’s  feeling  and  at  length  convinced  the 
President,  and  McClellan  was  dismissed  from 
active  service. 

Taking  office  as  a  Democrat,  Stanton  early 
felt  the  importance  of  emancipation  as  a  war 
measure,  and  when  on  22  July  1862,  Mr.  Lincoln 
laid  before  the  Cabinet  a  proclamation  declar¬ 
ing  that  all  slaves  in  the  seceded  States  should 
be  free  on  a  fixed  day,  Stanton  and  Bates,  the 
Attorney-General,  were  in  favor  of  issuing  it 
at  once,  while  Seward  and  Chase  opposed  it. 
Stanton  approved  the  issue  of  the  proclamation 
after  Antietam,  and  in  his  annual  report  made  a 
powerful  argument  in  support  of  the  measure. 
When  in  the  next  year  after  the  defeats  of 
Fredericksburg  and  Chancellorsville,  Lee  a  sec¬ 
ond  time  crossed  the  Potomac,  Hooker  was  re¬ 
lieved  and  Meade  appointed  to  the  command  by 
Stanton’s  advice,  and  during  the  critical  sum¬ 
mer  and  autumn  of  1863  he  met  every  emer¬ 
gency  successfully. 

When  it  was  apparent  that  General  Rose- 
crans  was  not  in  a  condition  to  retain  the  com¬ 


mand,  Stanton  summoned  Grant  from  New  Or¬ 
leans  to  Louisville,  himself  met  him  there  and 
after  a  full  conference  placed  him  in  command 
of  the  Western  armies,  giving  Thomas  com¬ 
mand  at  Chattanooga.  The  immediate  success 
of  General  Grant  in  his  new  command  with 
the  crushing  defeat  of  Bragg’s  army  made  the 
whole  military  situation  much  clearer,  and 
General  Grant’s  appointment  to  the  command 
of  the  army  and  his  removal  to  Virginia  fol¬ 
lowed  as  a  matter  of  course.  After  Appomat¬ 
tox,  General  Sherman  agreed  upon  terms  with 
General  Johnston,  which  provided  not  only  for 
the  surrender  of  the  latter’s  army  but  for  the 
settlement  of  vital  political  questions,  and  the 
agreement  was  disapproved  by  the  Administra¬ 
tion.  Stanton  stated  the  reason  in  a  dispatch 
to  General  Dix  that  the  public  might  understand 
why  General  Sherman  was  overruled.  His 
statement  was  clear  and  poignant  and  while  it 
reflected  on  General  Sherman’s  discretion  in 
consenting  to  such  an  arrangement,  the  general 
himself  was  not  criticized.  Sherman  held  Stan¬ 
ton  especially  responsible  for  the  action  of  the 
government  and  became  very  hostile  to  him. 

Nothing  in  the  history  of  the  Civil  War  is 
more  remarkable  than  the  speed  with  which  the 
vast  armies  of  the  United  States  were  dissolved. 
On  1  May  1865,  a  million  men  were  on  the  rolls 
of  the  army.  In  hardly  more  than  60  days 
nearly  700,000  of  them  were  returned  to  their 
homes.  The  grand  review  of  the  two  great 
armies  held  in  Washington  22  and  23  May  1865 
showed  the  military  force  of  the  United  States 
at  its  greatest.  In  little  more  than  a  month 
most  of  that  force  was  engaged  in  the  labors  of 
peace.  Stanton  had  made  this  possible. 

Stanton  remained  in  the  Cabinet  of  Presi¬ 
dent  Johnson,  and  in  the  struggle  between  the 
President  and  Congress  over  the  policy  of 
reconstruction,  sympathized  with  Congress.  He 
felt  that  the  President’s  policy  meant  the  return 
of  the  disloyal  element  to  power  in  the  Southern 
States  and  he  could  not  contemplate  such  a  re¬ 
sult  without  indignation.  The  partisans  of  the 
President  demanded  his  resignation,  while  the 
leading  Republicans  besought  him  to  remain, 
feeling  that  his  presence  in  the  War  Depart¬ 
ment  was  an  insurance  against  violence.  His 
position  was  extremely  disagreeable,  but  he  held 
it  with  persistent  courage,  taking  no  part  in  the 
discussion  and  making  no  public  expression  of 
his  views.  He  simply  remained  at  his  post  and 
discharged  his  duty.  The  Tenure  of  Office  Act 
had  been  passed  in  part  to  prevent  the  removal 
of  Stanton.  He  opposed  its  passage,  advised 
the  President  to  veto  it  and  desired  its  defeat 
after  the  veto. 

This  act  and  the  provision  that  the  President 
should  issue  orders  to  the  army  only  through 
the  general  of  the  army,  effectually  took  the 
control  of  the  army  away  from  the  President 
and  he  wished  to  regain  it.  When  Congress 
adjourned  in  the  summer  of  1867  the  President 
sounded  General  Grant  as  to  removing  Stan¬ 
ton  from  office.  Grant  counseled  him  against 
it.  Thereupon  the  President  asked  for  Stan¬ 
ton’s  resignation,  which  was  refused  and  the 
refusal  was  applauded  by  the  Republican  lead¬ 
ers.  A  week  later  the  President  suspended  him 
from  office  without  stating  any  cause  and  di¬ 
rected  him  to  turn  over  all  public  records  and 
property  to  General  Grant,  whom  he  appointed 
Secretary  ad  interim.  Stanton  in  reply  denied 
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his  right  to  suspend  him  without  legal  cause, 
but  under  protest  obeyed  the  order.  When 
Congress  reassembled  in  December  1867  the 
Senate-  refused  to  concur  in  the  suspension 
and  Stanton  was  thus  reinstated.  The  Presi¬ 
dent  was  very  much  irritated  and  after  an 
interval  spent  in  endeavoring  to  persuade  Gen¬ 
eral  Sherman  to  accept  the  position,  removed 
Stanton  on  21  Feb.  1868  and  appointed  Lorenzo 
Thomas  Secretary  of  War  ad  interim.  Stanton 
declined  to  obey  this  order,  the  Senate  by  reso¬ 
lution  denied  the  President’s  power  to  remove 
him  and  the  House  voted  to  impeach  the  Presi¬ 
dent.  The  trial  of  the  President  followed  and 
ended  on  the  26th  of  May,  and  during  its 
progress  General  Schofield  had  been  nominated 
to  the  Cabinet  as  Secretary  of  War.  When  the 
Senate  failed  to  convict  the  President,  Stanton 
at  once  retired  and  the  nomination  of  Schofield 
was  confirmed. 

He  left  the  office  which  he  had  held  for 
more  than  six  years,  a  comparatively  young 
man,  but  broken  in  health  by  the  unremitting 
toil  and  anxiety  which  he  had  undergone. 
His  income  which  had  been  considerable  when 
he  took  office  had  been  so  reduced  that  he  had 
nothing  but  his  house  in  Washington,  and  he 
was  obliged  to  resume  the  practice  of  his  pro¬ 
fession.  He  argued  several  important  cases,  but 
his  powers  were  exhausted,  and  he  gradually 
failed.  His  last  argument  was  made  at  a  hear¬ 
ing  in  his  own  library  in  December  1869,  and  he 
never  left  the  house  again.  The  approaching 
resignation  of  Judge  Grier  made  a  prospective 
vacancy  on  the  Supreme  Bench  and  on  the 
recommendation  of  the  leading  men  in  both 
Houses  of  Congress,  President  Grant  nominated 
Stanton  to  the  place  on  20  Dec.  1869.  His  nom¬ 
ination  was  at  once  confirmed  and  he  lived  to 
feel  the  pleasure  of  receiving  the  only  office 
which  he  ever  desired,  but  his  work  was  done 
and  he  died  four  days  later.  A  sincere,  un¬ 
selfish,  patriotic  man,  the  result  of  the  Civil 
War  was  due  in  no  small  part  to  his  labors. 
Consult  Gorham,  G.  C.,  (Life  and  Public  Serv¬ 
ices  of  Edwin  Y.  Stanton)  (2  vols.,  Boston 
1899)  ;  De  Witt,  D.  M.,  (The  Impeachment  and 
Trial  of  Andrew  Johnson)  (New  York  1903)  ; 
Flower,  F.  A.,  ( Edwin  McMasters  Stanton) 
(Akron,  Ohio  1905). 

Moorfield  Storey, 
Author  cLife  of  Charles  Sumner. * 

STANTON,  Elizabeth  Cady,  American 
reformer:  b.  Johnstown,  N.  Y.,  12  Nov.  1815;  d. 
New  York,  26  Oct.  1902.  She  was  graduated 
from  Emma  Willard  Seminary,  Troy,  N.  Y., 
in  1832  and  was  married  to  Henry  Brewster 
Stanton  (q.v.)  in  1840.  Her  attention  was  first 
attracted  to  the  disabilities  of  her  sex  when  at 
15  she  was  prepared  to  enter  college  and  found 
none  in  which  she  could  obtain  the  education 
which  her  brothers  received.  She  afterward 
studied  Blackstone,  Story  and  Kent,  and  while 
in  London,  in  1847,  met  Lucretia  Mott,  with 
whom  in  the  following  year  she  issued  the  first 
call  for  a  woman-suffrage  convention  to  be  held 
in  her  home  at  Seneca  Falls.  From  that  time 
her  career  was  one  long  struggle  for  equal  rights 
for  both  sexes.  The  general  principles  for  which 
she  strove  were  equal  educational  advantages, 
equal  rights  of  suffrage  and  of  property,  and 
more  intelligent  divorce  laws.  She  addressed 
the  New  York  legislature  on  the  rights  of  mar¬ 


ried  women  in  1854  and  again  in  1860,  advocat¬ 
ing  divorce  for  drunkenness.  In  1866,  she 
offered  herself  as  a  congressional  candidate 
and  for  25  years  annually  addressed  congres¬ 
sional  committees  in  the  endeavor  to  gain  a 
constitutional  amendment  granting  enlarged 
privileges  to  women.  She  was  president  of  the 
Women’s  Loyal  League  in  1861  and  of  the 
National  Woman  Suffrage  Association  in  1865— 
93.  She  traveled  and  lectured  in  all  parts  of 
the  United  States  and  also  made  addresses  in 
England,  Scotland  and  France.  Throughout 
her  entire  career,  Mrs.  Stanton’s  personal  life 
was  a  model  of  the  fulfilment  of  the  duties  of  a 
wife  and  mother,  her  public  career  never  oper¬ 
ating  to  the  neglect  of  her  social  and  home 
life.  While  the  changes  which  have  been 
wrought  cannot  definitely  be  declared  the  re¬ 
sult  of  the  exertions  of  Mrs.  Stanton  and  her 
immediate  associates,  a  great  change  certainly 
came  about  in  her  lifetime.  The  education 
within  the  reach  of  her  brothers  but  unattain¬ 
able  for  herself  in  her  girlhood  is  now  within 
the  reach  of  any  determined  girl,  and  the 
changes  in  legislation  are  even  more  notice¬ 
able.  The  laws  which  placed  a  woman’s  prop¬ 
erty  absolutely  at  her  husband’s  disposal  have 
been  replaced  by  those  which  give  her  equal 
rights  with  him,  or  possibly  superior,  since  the 
law  recognizes  no  claim  on  the  woman  for 
family  support,  and  her  earnings  are  her  own. 
Her  intellect,  energy  and  perseverance,  and  her 
womanly  traits  made  her  generally  respected, 
and  she  is  rightfully  regarded  as  the  mother 
of  the  movement.  She  presided  over  the  first 
International  Council  of  Women  held  in  Wash¬ 
ington  in  1888,  was  one  of  the  founders  and 
afterward  editor  of  The  Revolution,  and  a  fre¬ 
quent  contributor  to  English  and  American 
magazines.  She  published  J Eighty  Years  and 
More*  (1895)  ;  and  was  joint  author  of  (The 
History  of  Woman  Suffrage1*  (1881-86)  and 
edited  <The  Woman’s  Bible*  (1895). 

STANTON,  Frank  Lebby,  American 
journalist  and  poet:  b.  Charleston,  S.  C.,  1857. 
He  has  resided  in  Atlanta,  Ga.,  since  1894  and 
is  now  on  the  editorial  staff  of  the  Atlanta 
Constitution.  He  has  published  ( Songs  of  the 
Soil*;  (Comes  One  With  a  Song*  (1898); 

( Songs  from  Dixie  Land*  (1900)  ;  and  (Up 
from  Georgia*  (1902)  ;  and  ‘Little  Folks  Down 
South.* 

STANTON,  Henry  Brewster,  American 
abolitionist:  b.  Griswold,  Conn.,  29  June  1805; 
d.  New  York,  14  Jan.  1887.  He  was  prominent 
in  the  anti-slavery  movements  of  1837-41.  In 
1847  he  was  admitted  to  the  bar  and  achieved 
a  high  reputation  in  patent  law.  In  1858-60  he 
assisted  in  the  reorganization  of  the  Republican 
party,  and  from  1868  was  on  the  editorial  staff 
of  the  New  York  Sun.  He  has  published 
( Sketches  of  Reform  and  Reformers  in  Great 
Britain  and  Ireland*  (1849)  ;  (Random  Collec¬ 
tions*  (1886). 

STANTON,  Robert  Brewster,  American 
civil  and  mining  engineer:  b.  Woodville,  Miss., 
5  Aug.  1846.  He  graduated  at  Miami  Uni¬ 
versity  —  A.B.,  1871;  A.M.,  1878;  (hon.  A.M. 
University  of  Wooster,  1885)  ;  was  resident  en- 
ineer  Cincinnati  Southern  Railroad,  1874-80; 
ivision  engineer  Union  Pacific  Railway,  1880- 
84.  Since  1884  has  been  in  private  practice 
as  consulting  civil  and  mining  engineer.  Among 
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other  engagements  made  survey  as  chief  engi¬ 
neer  through  the  Grand  Canon  of  the  Colorado, 
1889-90;  special  work  on  the  British  Columbia 
landslides  for  the  Canadian  Pacific  Railway, 
1896;  examined  and  appraised  the  value  of  rail¬ 
roads  in  the  States  of  Michigan,  Kansas  and 
Washington,  1906  and  1910;  located  railroad 
line  from  Chicago  to  Saint  Louis,  1902,  and 
from  Butte,  Mdnt.  to  Boise,  Idaho,  1905.  He 
engaged  in  mining  operations  and  explorations 
at  various  times  from  1884  to  the  present  date, 
throughout  the  United  States,  Canada,  Mexico, 
the  West  Indies  and  the  Dutch  East  Indies ; 
engineer  and  general  manager,  Flint  Idaho  Min¬ 
ing  Company,  1886-88;  and  the  Hocumac  Min¬ 
ing  CcDmpany,  1893794;  special  work  in  copper 
and  nickel  mines  in  Canada,  1892  and  1903 ; 
explored  and  examined  gold  mines  in  the  Island 
of  Sumatra,  1904;  examined  and  reported  upon 
the  Cananea,  Mexico,  copper  mines,  1906;  gold 
mines  in  California,  1893,  1903  and  1907,  and 
in  Utah  and  Arizona  1898-1901 ;  manganese 
mines  in  Washington,  1910;  gold  mines  in  Nova 
Scotia,  1913  and  on  iron  and  manganese  mines 
in  Cuba,  1909-14.  He  is  the  author  of  Avail¬ 
ability  of  the  Canons  of  the  Colorado  River  for 
Railway  Purposes)  (1882)  ;  (The  Great  Land¬ 
slides  of  the  Canadian  Pacific  Railway,*  etc 
(1898),  and  monographs  and  lectures  on  the 
Grand  Canon. 

STANWIX,  stan'wiks,  John,  English  sol¬ 
dier:  b.  1690;  d.  Irish  Channel,  December  1766. 
He  entered  the  army  in  1706,  was  made  lieu¬ 
tenant-colonel,  1745 ;  and  governor  of  Carlisle 
1752.  After  General  Braddock’s  defeat  Stan- 
wix  was  sent  to  America  in  command  of  a 
battalion  of  the  Royal  Americans,  and  in  1758 
was  made  brigadier  and  sent  up  the  Hudson  to 
the  Oneida  portage  where  he  built  Fort  Stan- 
wix.  In  1759,  while  Wolfe  was  storming  Que¬ 
bec,  he  was  in  command  in  Pennsylvania,  re¬ 
built  Fort  Duquesne,  was  promoted  to  major- 
general,  and  returned  to  England  in  1760.  He 
was  made  lieutenant-general  in  1761  and  gover¬ 
nor  of  the  Isle  of  Wight  in  1763. 

STANWOOD,  stan'wud,  Edward,  Ameri¬ 
can  editor  and  author:  b.  Augusta,  Me.,  16 
Sept  1841.  He  was  graduated  at  Bowdoin  Col¬ 
lege  in  1861  (Litt.D.,  1894),  was  assistant  editor 
of  the  Boston  Daily  Advertiser,  1867-82,  and 
editor,  1882-83,  and  managing  editor  of  the 
Youth's  Companion,  1884—1913.  He  has  pub¬ 
lished  (History  of  Presidential  Elections>  1884; 

( History  of  tke  Presidency*  1898;  American 
Tariff  Controversies  in  the  Nineteenth  Century* 
1903;  (The  Life  of  James  G.  Blaine*  1905; 
Volume  2  of  (History  of  the  Presidency)  1912. 

STANYUKOVITCH,  Konstantin  Mik- 
hailovitch,  Russian  author :  b.  Sevastopol,  1844 ; 
d.  1903.  He  was  the  son  of  an  admiral  and 
entered  the  navy  at  16,  but  resigned  in  1864 
and  thereafter  devoted  himself  to  literary  work 
at  Saint  Petersburg.  His  work,  consisting  of 
sea  stories,  social  studies  and  humorous  sketches, 
appeared  in  the  leading  Russian  journals,  later 
appearing  in  book  form.  Among  his  numerous 
works  the  more  important  are  (The  Sincere 
People1*  ;  (The  Story  of  One  Life) ;  (The  In¬ 
different  People1* ;  Priests* ;  (Sea  Tales.1*  His 
collected  works  were  published  (Saint  Peters¬ 
burg  12  vols.,  1906-07). 

STANZA,  a  group  of  four  or  more  lines 
so  connected  with  each  other  by  metre  and 


rhyme  as  to  form  one  of  the  regular  divisions 
of  a  poem.  The  use  of  the  word  stanza  for 
a  two-line  verse  is  not  to  be  commended.  Two 
rhymed  lines  form  a  couplet,  three  a  *  triplet. 
Stanzas  are  usually  from  four  to  16  lines  in 
length,  and  the  lines  mostly  rhyme  alternately 
or  in  couplets,  though  other  arrangements  are 
frequent.  In  Byron's  (Don  Juan,*  the  eight 
lines  are  rhymed  thus :  1212123  3,  the 
same  figures  indicating  rhymes.  This  particu¬ 
lar  form  of  stanza  is  called  the  ottava  rima. 

STAPELIA,  a  genus  of  cactus-like  plants 
of  the  family  Asclepiadacece,  about  80  species 
of  which  are  natives  of  South  Africa.  They 
have  angular,  generally  four-sided,  leaflets, 
green  stems  and  branches,  covered  with  ex¬ 
crescences;  bear  large,  showy,  grotesquely 
mottled  or  barred  flowers  irregularly  in  angles 
and  notches  of  the  stems.  Because  of  their 
fetid  odor  they  are  popularly  known  as  carrion- 
flowers,  a  name  shared  by  several  other  unre¬ 
lated  plants.  The  flowers  are  frequently  dis¬ 
proportionate  to  the  size  of  the  plant ;  for  ex¬ 
ample,  N.  gigantea  produces  flowers  about  a 
foot  in  diameter.  Except  in  fanciers’  collec¬ 
tions  and  in  botanic  gardens  these  plants  are 
rarely  cultivated,  probably  because  of  their 
smell. 

STAPFER,  Paul,  French  author:  b.  Paris, 
14  May  1844.  He  was  educated  at  the  Bona¬ 
parte  Lyceum,  Paris.  He  was  professor  of 
foreign  literature  at  Grenoble  in  1881-83,  then 
accepting  a  similar  chair  at  the  University  of 
Bordeaux.  He  contributed  to  the  Temps  and 
other  leading  magazines,  and  is  known  as  an 
essayist  of  profound  learning  and  exquisitely 
finished  style.  He  edited  the  ^Grands  ecrivains* 
series  and  is  author  of  ( Petite  comedie  de  la 
critique  litteraire  de  Moliere*  (1866)  ;  Shakes¬ 
peare  et  l’antiquite*  (2  vols.,  1883)  ;  (Racine 
et  Victor  Hugo*  (1886)  ;  (La  Grande  predica¬ 
tion  chretienne  en  France*  (1898)  ;  (Questiones 
esthetiques  et  religieuses*  (1906)  ;  (Vers  la 
verite*  (1909;  (Les  leqons  de  la  guerre*  (1915), 
etc. 

STAPLES,  sta'plz,  Robert  Ponsonby, 

English  artist:  b.  30  June  1853.  He  received 
his  instructions  in  art  at  the  Louvain  Academy 
of  Fine  Arts  (1865-70)  ;  at  Brussels  under  Por- 
taels,  and  at  Dresden  (1867).  In  1869  he  visited 
Paris  and  exhibited  at  the  Royal  Academy, 
Burlington  House  (1875).  He  subsequently 
passed  a  year  in  Australia  (1879-80).  He 
served  as  Art  Master  of  the  People’s  Palace, 
Mile-end  Road  (1897).  His  chief  works  are 
( Guilty  or  Not  Guilty* ;  (The  Last  Shot  for 
the  Queen’s  Prize,  Wimbledon*  ;  Cardinal 
Manning’s  Last  Reception*  ;  (Mr.  Gladstone 
introducing  the  Home  Rule  Bill* ;  <The  Queen 
and  King  Edward  VII,*  etc. 

STAPLES,  William  Read,  American 

jurist  and  historian:  b.  Providence,  R.  I.,  10 

Oct.  1798;  d.  there,  19  Oct.  1868.  He  was 

graduated  at  Brown  University  in  1817,  and  was 
admitted  to  the  bar  in  1819.  He  was  asso¬ 
ciate  justice  of  the  Rhode  Island  Supreme 

Court  in  1835-54,  and  chief  justice  of  that 
court  in  1854—56.  He  then  resigned  because  of 
failing  health.  From  1856  he  was  secretary 
and  treasurer  of  the  Rhode  Island  Society,  and 
he  was  one  of  the  founders  of  the  Rhode  Is¬ 
land  Historical  Society.  He  was  an  authority 
on  the  history  of  Rhode  Island,  and  edited 
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the  second  volume  of  the  Historical  Society’s 
collections,  as  well  as  Samuel  Gordon’s  Sim¬ 
plicities’  Defense  against  Seven-Headed  Policy) 
(1835).  Author  of  ( Annals  of  Providence  to 
1832)  (1843)  ;  documentary  History  of  the 
Destruction  of  the  (<Gaspe):>  >  (1845)  ;  ( Pro¬ 
ceedings  of  the  First  General  Assembly  for  the 
Incorporation  of  the  Providence  Plantations 
in  1647)  (1847)  ;  ( Rhode  Island  Form-Book* 
(1859). 

STAPLES,  Minn.,  city  in  Todd  County, 
120  miles  northwest  of  Minneapolis,  on  the 
Northern  Pacific  Railroad.  It  has  railroad  re¬ 
pair  shops,  and  is  important  as  a  railroad  divi¬ 
sion  headquarters  and  transfer  point.  It  was 
settled  in  1892.  Pop.  2,558. 

STAR-ANISE,  the  fruit  of  a  shrub  or 
small  tree  from  Eastern  Asia  ( Illicium  anisa- 
tum),  of  the  Magnolia  family.  It  has  small, 
but  beautiful,  fragrant  blossoms,  in  terminal 
cymes  and  oblong  leaves,  which  emit,  when 
bruised,  the  odor  of  anise.  The  fruit  is  a 
brown  capsule,  like  a  star,  commonly  eight 
pointed,  each  ray  being  a  follicle,  opening  at 
the  top,  and  enclosing  an  oval,  glossy  brown 
seed.  These  seeds  yield  an  aromatic  oil,  which 
is  carminative  and  stimulative,  and  although 
sometimes  used  therapeutically,  is  chiefly  em¬ 
ployed  for  flavoring  foods  and  liqueurs,  hav¬ 
ing  a  sweet  taste  and  odor  more  like  fennel 
than  anise.  The  fruits  are  burned  as  incense 
in  the  temples  of  Japan,  where  the  tree  is  a 
great  favorite  with  the  native  gardeners.  It  is 
also  cultivated  in  Florida. 

STAR-APPLE,  the  fruit  of  Chrysophyl- 
lum  cainito,  a  sapotaceous  tropical  tree,  native 
to  the  West  Indies.  It  is  about  25  feet  high, 
very  ornamental,  and  has  slender  branches  and 
very  beautiful  foliage,  the  leaves  being  clothed 
beneath  with  golden-yellow  hairs.  The  fruits 
are  berries,  about  the  size  and  shape  of  an 
apple,  and  vari-colored,  white,  green,  yellow, 
rose-colored,  or  purple;  it  contains  a  pulp  with 
a  pleasant  flavor,  but  unless  perfectly  ripe  is 
astringent  and  leaves  an  intense  acridity  in 
the  mouth  which  is  difficult  to  remove.  In  the 
centre  are  eight  or  10  cells,  each  containing  a 
shining  brown  seed.  When  cut  across,  while 
immature,  these  cells  form  a  many  pointed 
star  in  the  centre  of  the  fruit. 

STAR  OF  BETHLEHEM,  stated  in  the 
New  Testament  to  have  appeared  in  the  sky  at 
the  time  of  the  birth  of  Christ.  At  various 
times  since  the  appearance  of  Tycho  Brahe’s 
star  in  the  constellation  Cassiopeia  in  1572,  the 
celebrated  Nova  of  that  year,  it  has  been  sug¬ 
gested  that  this  might  be  a  variable  star  of 
long  period,  though  there  is  nothing  now  in 
the  vicinity  of  the  place  of  this  star  brighter 
than  the  12th  of  13  magnitude.  Nevertheless, 
a  reported  appearance  of  a  bright  star  in  some¬ 
where  near  that  part  of  the  heavens  about  the 
middle  of  the  13th  century  combined  with  a 
more  vague  account  of  some  similar  appearance 
a  little  more  than  300  years  earlier,  furnished 
material  for  conjecture  that  these  might  possi¬ 
bly  be  former  appearances  of  the  star  of  1572, 
giving  a  period  of  about  310  or  315  years, 
which  would  carry  it  back  three  periods  more 
to  about  the  time  of  the  birth  of  Christ.  But 
•as  bright  stars  flame  up  occasionally,  apparently 
from  the  collision  of  dead  worlds,  there  is  no 
scientific  reason  for  doubting  the  existence  of 


one  at  this  time ;  although  the  idea  that  it 
stopped  over  the  stable  where  the  infant  Jesus 
lay  must  have  existed  in  the  imagination  of 
the  beholders. 

STAR  OF  BETHLEHEM,  a  liliaceous 
herb  of  the  genus  Ornithogalum,  the  flowers  of 
which  are  fancied  to  resemble  the  star  which 
located  the  place  of  Jesus’  birth.  The  species 
are  natives  of  the  Old  World,  but  two  have 
escaped  from  gardens  and  become  naturalized 
in  America,  especially  O.  umbellatum.  It  is 
low,  with  narrow  leaves  (the  midrib  being 
lighter  in  tone),  which  spring  from  a  coated 
bulb,  the  flowers  are  arranged  in  the  plan  of 
threes,  and  are  corymbose  and  borne  on  slender, 
bracted  scapes  in  late  spring.  The  six  perianth- 
segments  are  nearly  equal  and  separate,  and 
open  only  in  sunshine,  the  outside  of  each  being 
pale  green  with  white  edges,  while  the  inside 
of  all  is  pure  white.  The  small  bulbs  have 
been  eaten  in  Palestine.  Among  other  species 
of  Ornithogalum,  is  the  O.  caudatum  from  the 
Cape  of  Good  Hope,  sometimes  called  onion- 
lily.  Its  leaves  dry  into  long  tails  and  its 
watery  bulbs  have  great  vitality  unless  exposed 
to  severe  cold.  The  satin-flower  is  the  hardy 
O.  nutans ,  with  nodding  green,  white-lined  blos¬ 
soms,  and,  like  O  narbonense,  remarkable  for 
its  height  (three  feet),  is  a  hardy  garden  bulb. 

STAR  OF  BOKHARA,  Order  of.  See 

Orders  (Royal)  and  Decorations. 

STAR-CHAMBER,  formerly  an  English 
court  of  civil  and  criminal  jurisdiction  at  West¬ 
minister.  It  consisted  originally  of  a  committee 
of  the  Privy  Council  and  was  remodeled  during 
the  reign  of  Henry  VII,  when  it  consisted  of 
four  high  officers  of  state,  with  power  to  add 
to  their  number  a  bishop,  and  a  temporal  lord 
of  the  council,  and  two  justices  of  the  courts 
of  Westminster.  It  had  jurisdiction  of  forgery, 
perjury,  riots,  maintenance,  fraud,  libel,  and 
conspiracy,  and  could  inflict  any  punishment 
short  of  death.  Its  process  was  summary  and 
often  iniquitous  (especially  in  the  reigns  of 
James  I  and  Charles  I),  and  the  punishments 
it  inflicted  often  arbitrary  and  cruel.  Jurors 
were  punished  for  finding  verdicts  against  the 
Crown.  It  approximated  the  methods  of  the 
Spanish  Inquisition,  sending  for  persons,  en¬ 
forcing  confessions,  and  in  some  instances  em¬ 
ploying  the  torture.  The  excesses  of  this  court 
brought  about  its  own  extinction,  for  it  was 
abolished  by  Parliament  in  1640.  In  the  modern 
usage  of  the  term  a  star-chamber  is  any  secret 
session  of  a  legislative  body,  council,  board  or 
other  organization.  In  the  United  States  Sen¬ 
ate,  a  star-chamber  session  is  called  an  executive 
session. 

STAR-GRASS,  a  name  given  to  several 
kinds  of  plants  that  have  star-shaped  flowers. 
Among  the  ones  most  widely  known  in  America 
is  the  Hypoxis  hirsuta,  a  small  herb  belonging 
to  the  Amaryllis  family,  with  a  corm  or  short 
root-stock,  grassflike  leaves  springing  from  it, 
and  a  slender  hairy  scape,  bearing  several  stell¬ 
ate  three-merous  flowers.  These  are  bright 
yellow,  and  there  are  six  narrow  segments  of 
the  perianth,  hairy  on  the  outside,  and  widely- 
spread.  One  of  the  lily  tribe  is  the  Aletris  fari- 
nosa,  a  perennial  herb ;  with  tuberous  rhizomes 
and  bitter  fibrous  roots,  which  have  been  used 
as  a  domestic  remedy,  for  intermittent  fevers 
and  for  colic;  whence  its  other  name  <(colic 
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root.®  It  is  often  found  in  sandy  soil,  its 
smooth,  lanceolate  leaves  lying  on  the  ground 
in  a  flat  rosette,  from  which  arises  a  tall,  stiff 
stem,  terete,  and  sometimes  three  £eet  high, 
with  narrow  bract-like  leaves.  It  is  crowned 
by  a  virgate,  spike-like  raceme  of  bell-shaped 
white  flowers,  just  touched  with  yellow,  and 
having  an  appearance  of  crinkliness  like  crepe, 
and  as  if  covered  with  a  rough  powder  exter¬ 
nally.  The  water  star-grass  is  an  aquatic  plant 
( Heteranthera  dubia )  of  the  pickerel-weed 
family,  its  slender  forked  stems,  and  grassy 
floating  leaves  being  found  in  still  water.  The 
flowers  are  arranged  on  the  plan  of  threes,  and 
their  primrose-colored,  stellate  rays  are  widely 
separated,  narrow  and  acute. 

STAR  OF  INDIA,  Order  of.  See  Orders 
(Royal)  and  Decorations. 

STAR  OF  THE  OCEAN,  Order  of.  See 

Orders  (Royal) — Hawaii. 

STAR  QUARTZ,  a  variety  of  vitreous 
quartz,  containing  thin  layers  of  a  foreign  sub¬ 
stance,  which  produce  the  phenomenon  of  aster- 
ism  in  transverse  sections  of  a  crystal  when 
cut  en  cabochon.  Good  material  of  this  char¬ 
acter  has  been  found  in  Canada. 

STAR  OF  RUMANIA,  Order  of.  See 

Orders  (Royal)  and  Decorations. 

STAR  SAPPHIRE,  a  variety  of  the  min¬ 
eral  corundum  which  exhibits  a  six-rayed  star 
in  transverse  sections  of  a  crystal  when  cut  en 
cabochon.  This  <(asterism®  appears  to  be  due  to 
reflections  from  the  surfaces  of  twinning 
lamellae.  Fine  star  sapphires  come  from  Ceylon 
and  are  prized  as  gems.  Star  Ruby  is  the  ruby- 
red  asteriated  sapphire. 

STAR  OF  SEVILLE,  The  (<La  Es¬ 
trella  de  Sevilla5),  known  also  as  (Sancho 
Ortiz  de  Roelas,5  the  title  of  a  successful 
adaptation  by  Trigueros  (1802),  is  commonly 
attributed  to  Lope  de  Vega  (1562-1635),  but  is 
of  doubtful  authorship.  One  scene  contains  a 
reference  to  Velez  de  Guevara’s  (E1  Diablo 
Cojuelo)  first  published  in  1641.  Menendez  y 
Pelayo  believed  that  the  play  was  originally 
composed  by  Lope  de  Vega,  but  was  rewritten 
by  Claramonte,  a  contemporary  actor  and  play¬ 
wright.  The  oldest  edition  known  is  undated, 
but  belongs  apparently  to  the  middle  of  the 
17th  century.  The  text  is  corrupt  and  often 
obscure,  so  that  a  critical  edition  is  much 
needed.  It  is  curious  to  note  that  a  reprint 
was  published  in  Boston,  1828,  by  George 
Ticknor’s  Spanish  teacher,  F.  Sales,  and  is  the 
first  Spanish  play  printed  in  the  United  States. 

(La  Estrella  de  Sevilla5  is  a  tragedy,  and 
observes  the  unities  of  time  and  place,  peculi¬ 
arities  which  give  the  play  distinction  in  the 
history  of  the  Spanish  drama.  It  is  acknowl¬ 
edged  to  be  a  work  of  unusual  beauty,  vigorous 
composition,  clear  characterization,  and  intense 
dramatic  interest.  The  scene  is  laid  vaguely  in 
the  stern  times  of  the  reconquest,  when  Spain 
was  engaged  in  border  warfare  with  the  Moors. 
The  dramatist  had  no  historical  foundation 
for  the  ignoble  role  played  by  King  Sancho 
the  Brave.  His  object  was  to  depict  the  stern, 
unbending  honor  of  Sevillan  nobles  of  a  dim 
past  when  there  was  no  compromise  with  duty 
and  honor  toward  a  king,  however  base  and 
unworthy.  But  with  consummate  skill  the 
author  represents  inflexible  justice,  personified 


in  the  firm  and  incorruptible  magistrates  of 
Seville,  as  victorious  over  the  iniquitous 
monarch.  Viewed  in  this  light,  the  morality 
of  the  play,  which  critics  have  impugned,  is 
vindicated.  The  resemblance  to  Corneille’s 
(Le  Cid,5  based  upon  a  Spanish  original,  has 
often  been  noted.  In  striking  contrast  with 
Chimene,  Estrella  retires  to  a  convent  rather 
than  accept  a  lover  who.  at  the  request  of  the 
king,  has  murdered  her  brother.  There  is 
probably  no  ground  for  the  contention  that  the 
play  contains  veiled  references  to  the  tragedy 
that  befell  Juan  de  Escobedo  at  the  command 
of  Philip  II.  Consult  (Obras  de  Lope  de 
Vega5  (ed.  Menendez  y  Pelayo,  Vol.,  XI). 
Lord  Holland’s  translation  of  fragments  will 
be  found  in  (Some  Account  of  the  Life  and 
Writings  of  Lope  Felix  de  Vega  Carpie5  (Lon¬ 
don,  1806). 

Milton  A.  Buchanan. 

STAR-SPANGLED  BANNER,  The,  a 

patriotic  song  composed  by  Francis  Scott  Key 
14  Sept.  1814,  and  now  recognized  throughout 
the  United  States  as  the  national  anthem,  al¬ 
though  it  is  not  such  in  legal  fact,  Congress 
having  repeatedly  rejected  proposals  —  one  as 
recently  as  1914  —  to  make  a  declaration  to 
that  effect  by  resolution.  Nearly  100  years  after 
it  was  written  the  song  was  prescribed  by 
formal  orders  to  be  played  in  the  army  and 
navy  on  occasions  ot  ceremony,  and  that  is 
the  extent  of  its  official  recognition  to-day. 
Foreigners  have  long  believed  (The  Star- 
Spangled  Banner5  to  be  the  fully  accepted 
national  anthem  of  America,  and  in  their 
armies  and  navies,  and  on  all  public  occasions 
when  it  is  desired  to  honor  America  in  music 
abroad,  the  familiar  air  is  played.  While  many 
on  this  side  of  the  water  were  inclined  for 
many  years  to  discredit  the  song  and  to  ad¬ 
vocate  strenuously  the  claims  of  (My  Country 
Tis  of  Thee,5  (The  Battle  Hymn  of  the  Re¬ 
public,5  and  even  (Yankee  Doodle5  and 
( Dixie, 5  the  standing  of  (The  Star-Spangled 
Banner5  was  never  disputed  in  other  lands. 

Even  as  late  as  the  Spanish  War  of  1898 
the  ( Star-Spangled  Banner5  had  only  limited 
popular  recognition  and  the  general  disposition 
at  that  period,  at  least  in  New  England,  was  to 
elevate  (My  Country,  Tis  of  Thee,5  to  the 
place  of  honor.  Marching  troops  in  Cuba  and 
Porto  Rico,  as  all  the  world  knows,  were 
partial  to  there’ll  Be  a  Hot  Time  in  the  Old 
Town  To-night.5  In  the  Civil  War,  (John 
Brown’s  Body5  and  ( Yankee  Doodle,5  on  one 
side,  and  (Dixie5  and  (The  Girl  I  Left  Behind 
Me,5  on  the  other  side,  were  the  favorite  in¬ 
spirations  of  the  stalwart  men  who  clashed  on 
a  hundred,  bloody  fields.  During  the  War  with 
Germany  in  1917-18  debate  and  difference  on 
the  subject  of  whether  we  have  a  pre-eminently 
preferred  national  anthem  and  what  that 
anthem  is  vanished  altogether.  The  National 
Star-Spangled  Banner  Commission  laid  the 
groundwork  for  the  change.  This  commission 
was  organized  in  Baltimore  for  the  purpose  of 
preparing  the  centennial  celebration  of  Key’s 
song  in  September  1914  and  for  many  months 
before  that  it  conducted  an  active  and  wide¬ 
spread  propaganda.  Patriotic  organizations, 
such  as  the  Sons  of  the  Revolution,  the  Society 
of  the  War  of  1812,  and  others,  co-operated 
with  enthusiasm  and  did  much  to  develop  pub- 
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lie  opinion.  No  other  candidate  for  acceptance 
as  the  national  anthem  had  this  systematic  and 
vigorous  backing,  and  no  other  writer  of  an 
American  patriotic  song  has  had  so  many 
honors  paid  to  him  as  Key,  for  whom  Con¬ 
gress  has  erected  an  imposing  sculptured 
memorial  in  Fort  McHenry  and  whose  linea¬ 
ments  are  preserved  in  public  statuary  as  far 
from  the  scene  of  his  labors  as  San  Francisco. 
The  incidence  of  war  so  soon  after  this  propa¬ 
ganda  caused  it  to  have  a  maximum  effect. 

(The  Star-Spangled  Banner  >  was  composed 
by  one  of  the  best  of  the  American  types. 
Key  was  poet,  scholar,  lawyer,  public  official 
and  churchman,  and  member  of  a  distinguished 
family.  He  wrote  (The  Star-Spangled  Banned 
in  a  burst  of  inspiration.  It  was  written  in  a 
moment  of  acute  national  stress  and  expressed, 
as  it  does  still,  the  characteristic  feelings  of  the 
country — not  desiring  to  provoke  war,  but 
rising  with  determination  to  take  arms  in 
defense  of  the  national  honor  when  a  crisis 
required  it.  In  literary  form  it  is  far  superior 
to  most  patriotic  songs,  and  even  without  the 
music  would  find  wide  popularity  on  its  merits 
as  a  poetical  composition. 

It  struck  the  popular  fancy  at  first  and  has 
held  it  in  large  measure  ever  since.  Key  had 
the  words  printed  in  hand-bill  form  in  the  office 
of  The  Baltimore  American,  and  distributed  on 
the  streets  of  the  delivered  city  in  September 
1814,  before  the  British  fleet  which  had  been 
beaten  off  from  Fort  McHenry  had  gotten  out 
of  the  Chesapeake.  It  was  sung  on  the  stage 
of  the  famous  Holliday  Street  Theatre  in 
Baltimore  and  taken  up  with  intense  eagerness 
by  the  people  there  and  throughout  the  nation. 
Few  incidents  in  our  national  history  have  been 
beclouded  by  so  much  misconception  of  fact 
as  the  origin  of  this  anthem.  The  most  com¬ 
mon  error,  which  has  had  an  unfortunate  habit 
of  creeping  into  print,  is  that  Key  composed 
the  words  while  he  was  a  prisoner  of  war  on 
the  British  fleet  which  attacked  Fort  McHenry. 
Key  was  not  a  prisoner  of  war,  but  had  gone 
to  the  fleet  on  the  cartel  ship  Minden,  used  by 
the  American  government  in  negotiating  ex¬ 
changes  of  prisoners,  for  the  purpose  of  obtain¬ 
ing  the  release  of  a  civilian,  Dr.  William 
Beanes  of  Upper  Marlborough,  Md.,  who  was 
being  detained  because  he  had  caused  the  arrest 
of  British  marauders.  As  Key  reached  the 
fleet,  when  the  attack  on  Baltimore  was  about 
to  begin,  he  was  kept  behind  the  British  lines 
until  it  was  over  in  order  that  he  might  not 
convey  information  of  the  impending  move¬ 
ment.  He  was  treated  with  the  utmost  con¬ 
sideration  and  was  promptly  released  when 
the  attack  ended.  When  he  was  rowed  ashore 
on  the  morning  after  the  bombardment  he  had 
in  his  pocket,  scribbled  on  the  back  of  an  old 
letter,  the  draft  of  the  song  which  has  become 
so  famous  since.  The  original  manuscript  is 
owned  by  Henry  Walters,  owner  of  the  Walters 
Art  Gallery.  The  flag  whose  (<broad  stripes 
and  bright  stars®  burst  upon  Key’s  enraptured 
vision  on  that  September  morning  of  1814 
is  preserved  in  the  National  Museum  at  Wash¬ 
ington,  D.  C. 

The  words  of  the  song  follow : 


The  Star-Spangled  Banner. 

Oh!  say  can  you  see  by  the  dawn’s  early  light. 

What  so  proudly  we  hail’d  at  the  twilight’s  last  gleaming, 
Whose  broad  stripes  and  bright  stars  through  the  perilous 
fight, 

O’er  the  ramparts  we  watched  were  so  gallantly  streaming? 
And  the  rocket’s  red  glare,  and  bombs  bursting  in  air. 

Gave  proof  through  the  night  that  our  flag  was  still  there! 
Oh!  say,  does  the  star-spangled  banner  yet  wave 
O’er  the  land  of  the  free  and  the  home  of  the  brave? 

On  the  shore  dimly  seen  through  the  mist  of  the  deep. 
Where  the  foe’s  haughty  host  in  dread  silence  reposes, 
What  is  that  which  the  breeze  o’er  the  towering  steep. 

As  it  fitfully  blows,  half  conceals,  half  discloses? 

Now  it  catches  the  gleam  of  the  morning’s  first  beam. 

In  full  glory  reflected,  now  shines  in  the  stream; 

’Tis  the  star-spangled  banner.  Oh!  long  may  it  wave 
O’er  the  land  of  the  free  and  the  home  of  the  brave. 

And  where  is  that  band  who  so  vauntingly  swore, 

'Mid  the  havoc  of  war  and  the  battle’s  confusion, 

A  home  and  a  country  they'd  leave  us  no  more? 

Their  blood  has  washed  out  their  foul  footsteps’  pollution; 
No  refuge  could  save  the  hireling  and  slave 

From  the  terror  of  flight,  or  the  gloom  of  the  grave. 

And  the  star-spangled  banner  in  triumph  shall  wave 
O’er  the  land  of  the  free  and  the  home  of  the  brave. 

Oh!  thus  be  it  ever,  when  freemen  shall  stand. 

Between  their  loved  home  and  war's  desolation; 

Blest  with  victory  and  peace,  may  the  Heaven-rescued  land 
Praise  the  power  that  made  and  preserved  us  a  nation. 
And  conquer  we  must,  when  our  cause  it  is  just. 

And  this  be  our  motto,  “  In  God  is  our  trust.” 

And  the  star-spangled  banner  in  triumph  shall  wave 
O’er  the  land  of  the  free  and  the  home  of  the  brave. 

STAR-THISTLE,  one  of  the  European 
plants  of  the  genus  Centaurea  (q.v.).  They 
are  not  true  thistles,  but  are  closely  allied  com¬ 
posites.  C.  ca'lcitrapa  is  an  annual,  much 
branched,  and  spreading  weed  sparingly 
naturalized  in  America.  It  has  one  to  two- 
pinnatifid,  serrulate,  spiny  leaves,  the  upper  one 
sessile  and  clasping.  The  flowerheads  are  purple, 
small  and  rayless,  and  have  an  ovoid  receptacle 
surrounded  by  ovate  involucral  bracts,  the  outer 
being  long  and  spreading,  and  tipped  with 
stout  spines.  The  common  name  is  said  to  be 
derived  from  a  fancied  resemblance  of  the 
spiny  involucre  of  the  yellow  flowered  star- 
thistle  ( C .  solstitiatis) ,  to  the  weapon  called 
^morning-star,®  an  iron  ball  with  short  spikes. 

STAR  OF  THE  WEST.  At  sunset  5  Jan. 
1861,  the  merchant  steam-vessel  Star  of  the 
West  sailed  from  New  York  to  supply  and  re¬ 
inforce  Major  Robert  Anderson,  at  Fort  Sum¬ 
ter,  Charleston  Harbor.  She  was  commanded  by 
Capt.  John  McGowan,  was  unarmed,  and  car¬ 
ried  a  large  quantity  of  supplies  for  Anderson, 
as  well  as  Lieut.  C.  R.  Woods,  United  States 
army,  with  four  officers  and  200  artillery  re¬ 
cruits.  She  reached  the  outer  bar  of  Charles¬ 
ton  Harbor  before  daylight  9  January  and  as  the 
harbor  lights  were  out,  put  out  her  own  and 
groped  in  the  dark  until  nearly  daylight,  when, 
guided  by  the  light  on  Fort  Sumter,  she  stood 
in.  The  South  Carolina  authorities  had  been 
notified  of  her  coming  by  Secretary  Thompson 
of  President  Buchanan’s  Cabinet,  and  a  vessel 
was  lying  off  the  main  channel  watching  for  her, 
and  when  she  was  seen  gave  signal-lights  of 
warning  to  the  Confederates  on  Morris  Island, 
and  then  ran  up  the  harbor,  the  Star  of  the  West 
following,  as  soon  as  it  was  light,  and  steam¬ 
ing  up  the  main  channel  for  Fort  Sumter.  She 
flew  the  United  States  ensign  at  the  fore  and 
went  on  without  interruption  until  within  one 
and  three-quarters  miles  of  Forts  Sumter  and 
Moultrie,  when  she  was  fired  upon  by  a  bat¬ 
tery  near  the  north  end  of  Morris  Island  and 
about  five-eighths  mile  distant.  She  ran  up  a 
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garrison  flag,  to  which  no  attention  was  paid, 
save  to  increase  the  rapidity  of  the  Con¬ 
federate  fire,  which  was  kept  up  on  her  from 
Morris  Island,  with  an  occasional  shot  from 
Fort  Moultrie.  McGowan  was  powerless  to  de¬ 
fend  himself,  and  no  assistance  came  from  the 
guns  of  Fort  Sumter,  as  Major  Anderson  had 
not  been  notified  of  this  expedition  for  his  re¬ 
lief.  Therefore  McGowan  turned  his  vessel 
seaward,  after  17  shots  had  been  fired  at  it,  two 
of  which  had  struck  it,  and  returned  to  New 
York  on  12  January.  This  firing  on  the  flag  of 
the  United  States  was  the  first  overt  act  in  the 
Civil  War.  At  the  South  there  was  great  exul¬ 
tation  that  the  flag  of  the  Union  had  been  in¬ 
sulted;  at  the  North  it  produced  but  little  ex¬ 
citement.  Consult  (Official  Records)  (Vol.  1). 

STARA-ZAGORA,  Bulgaria  (Turkish 
name  Eski-Zagra),  a  town  in  Eastern  Rumelia, 
capital  of  the  department  of  the  same  name,  45 
miles  south  of  Tirnova,  at  the  foot  hills  of  the 
Balkans.  Rose  oil  is  the  town’s  principal  indus¬ 
try.  It  has  also  mineral  springs  and  its  com¬ 
merce  is  helped  by  its  location  at  the  junction 
of  the  principal  passes  of  the  Balkan  Range. 
In  the  neighborhood,  in  July  1877  the  Russians 
were  defeated  by  the  Turks  under  the  command 
of  Suleiman  Pasha.  Pop.  about  22,000. 

STARCH,  a  proximate  principle  exclusively 
of  the  vegetable  kingdom  with  the  formula 
n  C12H20O10.  The  value  of  n  has  not  been  de¬ 
termined  but  all  experiments  go  to  show  that  it 
is  large  —  not  less  than  100,  and  that,  therefore, 
the  molecular  weight  of  starch  is  at  least  32,400. 
It  is  found  in  almost  every  plant  at  some  period 
of  its  life-history,  and  is  especially  abundant  in 
wheat,  potatoes,  arrowroot  and  other  similar 
kinds  of  vegetation,  and  forms  a  very  large  and 
important  part  of  the  food  of  man  and  the 
herbivorous  animals.  It  occurs  in  the  ovule  of 
the  seed,  in  the  cotyledons  of  the  embyro,  in 
the  pith,  the  bulbs,  stems  and  notably  in  the 
roots  and  tubers  of  certain  families  of  plants, 
as  the  potato,  sweet  potato,  cassava,  etc.  The 
starch  granules  are  found  in  the  growing  plant 
in  the  protoplasm  of  the  chlorophyll  corpuscles, 
varying  according  to  the  time  of  day,  being  in 
greatest  numbers  toward  evening  and  fewest  in 
the  morning,  sometimes  disappearing  entirely 
during  the  night.  Appearing  at  first  as  simple 
points,  they  gradually  increase  in  size,  so  that 
eventually  they  fill  completely  the  chlorophyll 
corpuscle,  the  latter  appearing  as  simply  an 
envelope  for  the  starch.  The  starch  granules 
grow  and  increase  in  size  only  when  in  contact 
with  protoplasm  and  under  conditions  of  ex¬ 
posure  to  light  at  a  favorable  temperature  and 
in  the  presence  of  carbon  dioxide.  These  gran¬ 
ules  are  of  widely  varying  sizes  in  different 
plants,  ranging  from  a  diameter  of  0.0069  inch 
in  the  canna  and  0.0055  inch  in  the  potato,  to 
0.0003  inch  in  the  parsnip  and  0.0002  in  the 
seeds  of  the  beet.  Starch  appears  to  be  formed 
in  plants  in  greatest  quantity  when  there  is  a 
large  supply  of  nutriment,  and  it  disappears 
when  the  nutriment  becomes  deficient.  The 
amount  of  starch  in  various  alimentary  sub¬ 
stances  is  exhibited  in  the  table  following. 

Starch  is  a  soft,  white,  shining  powder,  in¬ 
soluble  in  cold  water,  alcohol  or  ether ;  under 
the  microscope  it  is  seen  to  consist  of  granules, 
each  of  which  is  formed  of  a  series  of  stratified 
envelopes  concentrically  arranged  round  a  corn¬ 


starch  in 

Name  of  substance  100  parts 


Haricot-bean  flour . 

Haricot-beans . 

Wheat-flour . 

Rye-flour . 

Oats . 

Barley-flour . 

Barle  . 

Rice . 

Buckwheat . 

Indian  corn . 

Corn-starch ....... 

Potatoes  (air-dried) 


99.96 
37.7 
57  to  67 
54  to  61 
30  to  40 

64 

38  to  42 
75  to  77 
44 

65  to  66 
77  to  78 
16  to  23 


mon  nucleus,  the  outer  ones  being  the  denser. 
Inasmuch  as  these  layers  or  envelopes  are  of 
variable  thickness  they  cause  the  granule  to 
assume  more  or  less  a  flattened  ovoid  form. 
Occasionally  there  are  two  nuclei  within  the 
outer  envelope,  each  surrounded  with  its  own 
series  of  concentric  layers.  The  outer  layer  is 
the  first  formed  and  is  known  as  ^starch  cel¬ 
lulose®  ;  the  interior  is  called  “granulose.® 
These  two  substances  may  be  separated  by  ap¬ 
propriate  chemical  action.  Starch  dried  at 
ordinary  temperatures  always  retains  an  amount 
of  water  varying  from  12  to  18  per  cent ;  but 
by  drying  in  a  vacuum  over  sulphuric  acid  and 
gradually  raising  the  temperature  to  212°  F.  it 
may  be  obtained  perfectly  free  from  water; 
but  if  it  be  boiled  with  water  the  starch  gran¬ 
ules  are  swollen  and  broken  up,  so  that  on 
cooling,  a  stiff,  gelatinous  mass,  starch-paste,  is 
produced;  on  largely  diluting  this  paste  with 
water,  the  swollen  granules  for  the  most  part 
subside,  but  a  considerable  quantity  of  starch  re¬ 
mains  in  solution.  By  boiling  starch  mixed  with 
a  quantity  of  water,  under  pressure,  at  a  tem¬ 
perature  of  about  300°  F.,  it  is  mostly  dissolved, 
and  on  filtering  the  liquid  and  allowing  it  to 
cool  small  granules  of  starch  are  deposited, 
which  are  slightly  soluble  in  cold  water,  and 
are  at  once  dissolved  by  water  heated  to  160°. 
This  modification  of  starch  is  known  as  soluble 
starch.  The  simplest  method  of  making  soluble 
starch  is  to  dissolve  it  in  hot  glycerine.  Starch 
may  be  detected  by  boiling  the  suspected  sub¬ 
stance  with  water,  cooling  and  adding  tinc¬ 
ture  of  iodine,  when,  if  starch  be  present,  a 
fine  deep  blue  color  is  produced ;  this  color  is 
dissipated  by  heat  or  by  substances  such  as 
alcohol,  ether,  etc.,  which  dissolve  and  so  re¬ 
move  the  iodine. 

Nitric  acid  acts  on  starch  in  different  ways, 
according  to  the  strength  of  the  acid  used  and 
the  temperature.  Cold  concentrated  nitric  acid 
forms  a  substitution  product,  in  which  one  hy¬ 
drogen  atom  of  the  starch  is  replaced  by  the 
group  NO2.  A  mixture  of  concentrated  nitric 
and  sulphuric  acid  gives  rise  to  the  formation 
of  a  dinitro-substitution  product,  in  which  two 
atoms  of  hydrogen  are  replaced  by  the  group 
NOz  twice.  Hot  nitric  acid  converts  starch  into 
oxalic,  malic  and  acetic  acids.  Acted  upon  for 
24  hours  by  a  12  per  cent  solution  of  hydro¬ 
chloric  acid,  the  starch  becomes  soluble  in 
water  without  forming  a  paste. 

Preparation  of  Starch.— With  regard  to 
the  purposes  to  which  starch  is  applied,  the  vari¬ 
ous  kinds  may  be  divided  into  (1)  starches  used 
for  food  and  (2)  starches  used  for  laundry  and 
other  industrial  purposes,  though  certain  kinds 
are  extensively  used  under  both  of  these  heads. 
In  their  chemical  relations  all  varieties  of 
starch  are  identical,  but  in  their  physical  con¬ 
stitution  and  microscopic  structure  they  present 
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marked  differences,  and  they  also  vary  much  as 
regards  digestibility  and  suitableness  as  articles 
of  food.  The  size  of  these  granules  and  the 
arrangement  of  layers  differ  in  every  different 
species  of  plant,  and,  therefore,  the  source  of 
any  particular  starch  is  readily  determined  by 
microscopic  examination.  Starch  may  be  puri¬ 
fied  by  freezing  a  1  per  cent  mixture  with 
water  and  melting  the  ice.  The  starch  settles 
and  the  liquid  retains  the  impurities. 

The  food  starches  embrace  arrowroot,  tous- 
lesmois,  sago  and  tapioca.  Corn-starch,  which 
has  an  enormous  sale,  is  simply  the  starch  of 
Indian  corn  or  maize  separated  mechanically 
from  the  grain.  The  process  most  commonly 
in  use  in  the  United  States  is  known  as  the 
sulphur  dioxide  process.  The  grain  is  steeped 
in  a  1  per  cent  aqueous  solution  of  sulphur 
dioxide  at  a  temperature  of  250°  to  300°  F. 
for  from  two  to  four  days.  The  swelled  grains 
while  wet  are  then  crushed  between  cylinders 
under  a  flow  of  water,  washing  the  mass 
through  a  cylindrical  sieve  so  as  to  separate  out 
the  husky  matter.  The  milk-like  fluid  which 
contains  the  starch  in  suspension  passes  through 
the  sieve  and  is  run  along  a  series  of  gently 
inclined  surfaces,  on  which  the  heavier  granules 
are  deposited,  the  lighter  and  finer  particles 
being  carried  with  nitrogenous  matter  into 
settling-tanks.  The  deposit  which  accumulates 
in  the  settling-tank  is  purified  by  repeated 
straining  and  settling,  and  the  separated  starch 
is  dried  by  gentle  artificial  heat,  when  it  crum¬ 
bles  to  a  powder,  and  as  such  it  is  packed  for 
the  market. 

Starch  for  industrial  purposes  is  obtained 
also  from  potatoes,  wheat  and  rice,  and  sago 
starch  is  extensively  employed  for  other  than 
food  purposes.  Starch  from  many  different 
substances  finds  occasional  or  limited  employ¬ 
ment.  Potatoes  affected  by  disease  yield  as 
pure  and  useful  a  starch  as  sound  tubers,  but 
much  less  in  proportion  to  their  weight,  as  the 
disease  usually  results  in  the  transmutation  of 
starch  to  sugar.  On  a  small  scale  the  prepara¬ 
tion  of  starch  from  potatoes  is  a  simple  oper¬ 
ation.  The  tubers  have  simply  to  be  thoroughly 
washed  to  free  them  from  all  earthy  impurity, 
then  rasped  down  to  a  fine  pulp  in  a  tub  of 
water  and  allowed  to  settle,  when  the  starch 
will  fall  to  the  bottom  and  the  greater  part  of 
the  skin  or  husk  will  float  on  the  water.  By 
repeated  washing  and  settling  of  the  starchy 
deposits  the  starch  may  be  obtained  in  a  con¬ 
dition  of  purity,  and  it  may  then  be  dried  by 
gentle  heat  for  preservation  and  use.  On  the 
manufacturing  scale,  machinery  of  various 
kinds  is  adapted  for  performing  the  several 
processes  of  steeping  and  washing,  straining 
out  of  stones,  rasping,  straining,  settling,  puri¬ 
fying,  draining  and  drying  which  the  potatoes 
undergo.  Some  manufacturers  pass  the  rasp¬ 
ings  through  a  grinding  mill,  resulting  in  an 
increase  of  starch  product  by  8  to  12  per  cent. 
Beyond  its  use  in  industrial  pursuits  in  com¬ 
mon  with  other  starches,  potato-starch  is  much 
employed  for  making  imitation  sago,  for  adul¬ 
terating  and  as  a  substitute  for  the  more  costly 
food-starches,  for  preparing  starch-sugar  and 
as  a  source  of  potato-spirit. 

Wheat-starch  is  prepared  by  two  distinct 
processes.  By  the  first  and  old  method  the 
grain  is  subjected  to  a  process  of  fermentation 


whereby  the  gluten  or  nitrogenous  constituent 
of  the  wheat  is  rendered  soluble  and  the  remain¬ 
der  of  it  loses  its  adhesive  property,  and  in  this 
condition  the  starch  is  easily  separated  out  by  a 
washing  wheel  or  drum.  By  this  process  the 
greater  part  of  the  gluten  is  wasted,  and  a 
smaller  yield  of  starch  is  obtained  than  can  be 
secured  by  the  more  recent  system  of  Martin. 
The  principle  on  which  the  latter  proceeds  can 
be  easily  illustrated  by  making  a  dough  of  flour, 
placing  it  in  a  muslin  bag  and  squeezing  it 
under  the  water,  when  the  starch  exudes  min¬ 
gling  with  the  water  and  settling  as  a  sediment, 
leaving  within  the  muslin  a  gray  semi-elastic 
mass  consisting  chiefly  of  gluten.  In  this  way 
the  gluten  is  saved  and  can  be  utilized  for 
cattle-feeding,  etc.  The  production  is  two 
pounds  of  starch  for  each  pound  of  gluten.  By 
whatever  process  prepared,  wheaten  starch  is 
purified  by  repeated  washing  and  settling,  and 
dried  by  gentle  heat,  and  on  drying  it  assumes 
the  columnar  structure  by  which  it  is  familiarly 
known. 

In  the  preparation  of  rice-starch,  a  variety 
preferred  for  laundry  purposes,  the  grain  has  to 
be  steeped  in  a  slightly  alkaline  solution  on  ac¬ 
count  of  its  peculiarly  hard  and  horny  envelope 
of  gluten.  In  addition  to  being  extensively  used 
in  laundries,  starch  is  largely  consumed  in  the 
manufacture  of  dextrin  (q.v.),  and  it  is  also 
employed  as  a  thickener  in  calico-printing,  and 
in  the  finishing  of  bleached  and  printed  calicoes. 
Placed  in  a  2  per  cent  solution  of  soda  or 
potash  the  granules  swell,  forming  a  tenacious 
paste  used  by  photographers  for  mounting 
prints  and  for  many  other  purposes.  Dry  starch 
finds  a  valuable  minor  adaptation  in  dusting 
molds  in  metal-casting,  besides  being  applied 
for  many  miscellaneous  purposes. 

Statistics. —  In  the  United  States  in  1914 
there  were  82  starch  factories,  having  an  in¬ 
vested  capital  of  $12,070,000.  There  were  1,780 
persons  employed  and  the  total  value  of  the 
product  for  the  year  was  $13,996,000.  In  this 
production  New  York  ranked  first,  Indiana  sec¬ 
ond  and  Ohio  third.  The  total  quantity  of 
starch  manufactured  was  620,764,347  pounds. 
Of  this  total,  574,247,697  pounds  were  made 
from  Indian  corn,  23,540,472  pounds  from 
potatoes  and  22,976,178  pounds  from  all  other 
materials.  A  very  large  quantity  of  starch  was 
made  by  the  seven  glucose  factories  previous 
to  its  conversion  into  glucose  (q.v.).  No  ac¬ 
count  is  made  of  this  in  the  figures  given,  as  the 
product  did  not  appear  in  the  markets  as  starch. 

STARFISH,  any  echinoderm  of  the  group 
Aster oidea  (see  Echinoderm ata),  in  which  a 
pentagonal  disc  forms  the  central  body,  whence 
radiate  five  or  more  pointed  arms,  containing 
prolongations  of  the  stomach,  as  well  as  di¬ 
gestive  glands,  reproductive  organs,  etc.  The 
mouth  is  on  the  inferior  surface  of  the  disc 
and  the  vent  (when  one  exists)  is  on  the  upper 
surface.  The  exoskeleton  consists  of  a  mosaic 
of  limy  plates  united  and  covered  by  a  leathery, 
usually  reddish-brown  skin,  forming  a  pliant 
armor.  The  plates  of  the  disc  are  similar 
to  those  of  the  ((cup)X  of  crinoids  (q.v.)  and 
similar  echinoderms.  Those  of  the  arms  form 
along  the  floor  a  groove  carrying  the  ambu- 
lacral  water-vessels  and  tube-feet.  The  exterior 
of  the  plates,  except  in  the  ambulacral  grooves, 
is  studded  with  tubercles,  each  bearing  a  spine, 
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giving  the  starfish  a  generally  spiny  appearance. 
Studding  the  skin  among  the  spines  are  numer¬ 
ous  branchial  papillae  and  the  usually  three- 
jawed,  flexible-stalked  pedicellariae,  which  con¬ 
tinually  bend  about  and  by  their  snapping  pick 
up  and  remove  accumulated  waste  matter  from 
the  respiratory  surface  of  the  animal.  So  inde¬ 
pendently  do  they  act  that  for  many  years  they 
were  considered  to  be  parasites.  The  alimen¬ 
tary  canal  is  simple,  with  a  pair  of  large  csecal 
digestive  glands  reaching  into  each  arm.  (The 
nervous,  blood  and  water-vascular  systems  con¬ 
form  to  the  plan  described  in  the  article 
Echinodermata).  Distinct  eye-spots  are  present 
.at  the  tips  of  the  rays  in  most  species,  the  large 
orange-colored  spot  which'  is  popularly  called 
the  ^eye®  of  the  starfish  being  in  reality  the 
madreporic  plate,  by  means  of  which  water  is 
admitted  to  the  ambulacral  system.  In  starfishes 
the  sexes  are  usually  separated  and  the  eggs 
fertilized  in  the  water.  Development  takes 
place  with  a  metamorphosis,  the  larval  stage  be¬ 
ing  free-swimming,  provided  with  ciliated  bands 
and  processes,  and  known  as  the  bipinnaria. 
The  body  of  the  young  starfish  forms  within  the 
body  of  the  larva,  only  a  small  portion  of  which 
develops  directly  into  the  starfish,  the  remainder 
being  simply  absorbed  to  nourish  it. 

Locomotion  is  accomplished  by  means  of  the 
thousands  of  tube-feet  arranged  in  double  rows 
on  the  under  side  of  each  arm.  These  succes¬ 
sively  extend,  attach  themselves,  contract,  let  go 
and  reach  forward  again,  hundreds  acting  to¬ 
gether  to  draw  the  body  slowly  but  continuously 
onward.  The  individual,  feet  are  extended  by 
means  of  water  forced  into  them  by  the  con¬ 
traction  of  the  ampullae,  with  which  each  is  pro¬ 
vided,  and  contracted  by  their  own  musculature, 
which  forces  the  water  back  into  the  now  re¬ 
laxed  ampulla,  the  supply  of  water  in  any  part 
being  regulated  through  the  madreporic  plate 
and  the  system  of  canals  and  polian  vesicles. 
Besides  the  sexual  mode  of  reproduction  star¬ 
fishes  possess  the  power  of  regenerating  lost 
parts  developed  to  so  great  a  degree  that  it 
amounts  to  a  sexual  reproduction.  When  han¬ 
dled  or  injured  they  will  often  automatically  cast 
off  an  arm  or  even  all  of  the  arms  close  to  the 
base.  Not  only  will  the  disc  regenerate  any 
number  or  all  of  its  arms  when  lost,  but  in 
some  cases  the  single  arms  will  develop  new 
discs,  thus  producing  several  individuals  from 
one.  Experimental  cuttings  of  starfishes  has 
shown  how  bifurcated  or  extra  arms  may  be 
produced.  As  their  only  natural  enemies  are 
bottom-feeding  fishes  of  the  cod  family,  and 
as  it  seems  probable  that  one  or  more  arms 
could  thus  often  escape  capture,  this  capacity 
for  regeneration  (q.v.),  combined  with  their 
tenacity  of  life  and  enormous  fecundity,  prob¬ 
ably  accounts  for  the  surpassing  numbers  in 
which  they  sometimes  occur. 

All  starfishes  are  marine  and  most  of  them 
live  in  comparatively  shallow  water,  though  a 
few  extend  to  great  and  many  to  moderate 
depths.  As  fossils  they  occur  in  most  forma¬ 
tions  from  the  Cambrian  upward,  but  are 
much  less  numerous  than  the  sea-urchins,  being 
less  well  adapted  by  their  structure  for  preserva¬ 
tion.  While  the  number  of  arms  is  generally 
five,  or  some  multiple  of  five,  some  genera  bear 
irregular  numbers  as  13  in  Solaster,  9  to  13  in 
Brisinga,  or  upward  of  20  in  Heliaster,  while 


a  few,  as  Culcita  and  Asteriscus,  are  pentag¬ 
onal  and  nearly  without  trace  of  arms. 

Starfishes  are  voracious  creatures  which  feed 
for  the  most  part  upon  mollusks,  including  such 
large  bivalves  as  oysters.  The  manner  in  which 
they  accomplish  this  apparently  impossible  feat 
is  very  remarkable.  By  means  of  the  suckers 
at  the  ends  of  the  tube-feet  the  starfish  attaches 
part  of  its  arms  to  each  valve  of  the  oyster  and 
by  a  steady  continuous  traction  sooner  or  later 
so  weakens  the  adductor  muscle  of  the  latter 
that  the  valves  gape  open.  As  the  mouth  is  too 
small  to  admit  the  body  of  the  oyster  the  stom¬ 
ach  is  protruded  and,  enwrapping  its  prey,  the 
soft  body  is  gradually  sucked  through  the 
mouth.  Small  gastropods  may  be  taken  into 
the  mouth  entire.  Many  species  of  starfishes 
lives  on  the  bottom  in  vast  shoals,  and,  although 
sluggish  creatures,  they  often  migrate  to  new 
feeding  grounds,  moving  over  the  ground 
steadily  in  a  definite  direction. 

The  best-known  starfishes  of  our  Atlantic 
shores  are  the  Asteracanthion  vulgaris  and  A. 
forbesii,  the  former  chiefly  north,  the  latter 
south  of  Cape  Cod,  though  both  are  found  in 
Vineyard  Sound  and  the  neighboring  waters. 
They  are  nearly  alike,  reach  a  diameter  of 
12  or  15  inches  and  extend  from  low  water  to 
considerable  depths.  Both  species  congregate 
in  great  numbers  on  mussel  and  oyster  beds, 
often  committing  great  havoc  on  the  latter. 
They  are  removed  from  the  latter  by  the  boat¬ 
load  by  means  of  dredges  and  tangles  and  cast 
ashore.  Formerly  the  oystermen  broke  them 
into  pieces,  which  were  cast  into  the  water  in 
expectation  of  killing  them,  with  the  result 
that  their  numbers  were  increased  greatly.  The 
smooth  starfish  ( Cribrella  sanguinolenta )  is  a 
very  pretty,  small,  shallow  water  species  with 
five  long,  round,  nearly  smooth  arms  and  a  color 
which  varies  from  purple  to  yellow  and  pink.  It 
is  most  abundant  north  of  Cape  Cod  and  is 
remarkable  in  utilizing  the  sides  of  the  mouth 
as  a  brood  pouch  in  which  the  young  are  car¬ 
ried.  Echinaster  sentu.s  is  a  related  southern 
species  with  rough  spinous  arms.  Croosaster 
pappossus  is  common  in  a  few  fathoms  of  water 
on  the  New  England  coast.  It  has  a  very  broad 
body  disc  and  flatfish  arms,  which  vary  from 
12  to  15  in  number.  Luidia  clathrata .  and  As- 
tropecien  articularis  are  flat,  very  brittle,  five 
rayed  starfishes  with  the  upper  surface  very 
densely  covered  with  small  spines  and  the  arms 
margined  with  large  plates  and  a  fringe  of 
spines.  Both  occur  on  the  south  Atlantic 
coasts,  occasionally  as  far  north  as  New  Jersey. 
Many  interesting  species  are  dredged  in  deeper 
water  or  are  sometimes  thrown  ashore  during 
storms,  and  others  occur  in  the  Gulf  of  Mexico 
in  shallow  as  well  as  deep  water.  One  of  these 
is  the  massive,  heavily-armored,  rigid  Penta- 
ceros  reticularis,  the  species  commonly  sold  in 
shell  shops  at  the  seaside  resorts  and  the  lar¬ 
gest  starfish  of  the  Atlantic  Coast.  The  Pacific 
Coast  fauna  is  much  richer  and  more  varied, 
among  the  species  being  the  gigantic  Asterias 
giganteus,  over  two  feet  in  diameter  and  six- 
rayed,  the  10-rayed  Solaster  decemradiata,  the 
flat,  granulated,  bright-red  Me  diaster  cequaUs, 
the  thick,  flat,  pentagonal,  great-spined  Nidor- 
ella  armata,  and  the  nearly  armless  and  very 
small  Asterina  miniata.  Consult  Agassiz, 
( North  American  Star-fishes,  >  Memoirs  Museum 
of  Comparative  Zoology  (Cambridge  1877); 
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Slader,  (Asteroidea  of  the  Challenger  Ex- 
pedition>  (London  1889)  ;  Lankester,  (Treatise 
on  Zoology)  (Pt.  Ill,  London  1900)  ;  Locking- 
ton,  Standard  Natural  History)  (Vol.  I,  Bos¬ 
ton  1884). 

J.  Percy  Moore, 
University  of  Pennsylvania. 

STARGARD,  star'gart,  a  town  in  Pomer¬ 
ania,  Prussia,  21  miles  southeast  of  Stettin,  on 
the  Ihna  River.  It  consists  of  three  parts,  the 
main  town  and  two  suburbs.  It  was  formerly 
a  fortified  town ;  but  of  the  ancient  walls  only 
the  gates  remain,  the  rest  having  been  replaced 
by  promenades.  There  is  a  monument  com¬ 
memorating  the  Franco-Prussian  War.  The 
buildings  deserving  notice  are  the  old  town- 
house,  churches,  gymnasium  and  orphan  asy¬ 
lum.  Stargard  has  a  law  court  and  govern¬ 
ment  offices,  there  is  a  brisk  trade  in  agricul¬ 
tural  produce,  iron  foundries,  machine-shops, 
soap  and  oil  factories,  distilleries  and  roofing 
factories. 

STARK,  John,  American  soldier :  b.  Lon¬ 
donderry,  N.  H.,  28  Aug.  1728;  d.  Manchester, 
N.  H.,  8  May  1822.  In  1755  he  became  a  lieu¬ 
tenant  in  Major  Rogers’  rangers  and  fought 
through  the  French  and  Indian  struggles 
around  Lakes  George  and  Champlain.  In  1775 
he  joined  the  Continental  army,  was  appointed 
colonel  and  fought  at  Bunker  Hill  and  later 
at  Princeton  and  Trenton.  After  the  retreat 
of  General  St.  Clair  and  the  capture  of  Ticon- 
deroga  by  the  British,  Stark  was  put.  in  com¬ 
mand  of  a  force  of  <(Green  Mountain  boys,® 
that  met  and  defeated  an  English  detachment 
under  Baum  at  Bennington  16  Aug.  1777.  A 
supporting  British  force  under  Breymann  was 
also  defeated.  These  events  paralyzed  the 
British  operations  and  led  to  the  surrender  of 
Burgoyne  at  Saratoga.  He  was  promoted 
brigadier-general,  and  continued  in  active  serv¬ 
ice  until  the  end  of  the  war.  Consult  Everett, 
E.,  ( John  Stark )  (New  York  1902)  ;  Stark,  C., 
( Memoir  and  Official  Correspondence*  (Con¬ 
cord,  N.  H.,  1860). 

STARKEY,  star'ki,  Thomas  Alfred,  Amer¬ 
ican  Protestant  Episcopal  bishop:  b.  Philadel¬ 
phia,  Pa.,  1819;  d.  East  Orange,  N.  J.,  17  May 
1903.  He  was  educated  as  a  civil  engineer  and 
engaged  in  that  profession  in  1839-45,  after 
which  he  studied  theology  and  in  1848  he  was 
ordained  to  the  priesthood.  He  was  rector  of 
Christ  Church,  Troy,  N.  Y.,  in  1850-54,  of  Saint 
Paul’s,  Albany,  N.  Y.,  in  1854-58,  of  Trinity 
Church,  Cleveland,  Ohio,  in  1858-69  and  was 
in  charge  of  the  church  of  the  Epiphany, 
Washington,  D.  C.,  in  1869-72.  He  was  called 
to  Saint  Paul’s  Church,  Paterson,  N.  J.,  in 
1877  and  in  1880  he  was  consecrated  bishop  of 
northern  New  Jersey. 

STARKEY,  Thomas  Albert,  Canadian 
physician  and  bacteriologist :  b.  Cheshire,  Eng¬ 
land,  1872.  He  was  graduated  in  medicine  at 
the  University  of  London  in  1894,  and  later 
spent  some  time  in  the  London  hospitals.  He 
was  for  a  number  of  years  engaged  in  re¬ 
search  work  in  India,  seeking  methods  for  the 
prevention  and  cure  of  cholera.  He  was  en¬ 
gaged  at  the  Imperial  Research  Laboratory, 
Bombay,  in  1899-1901,  and  afterward  superin¬ 
tended  the  sanitary  work  in  the  districts  of 


Satara  and  Poona,  India.  He  was  bacteriolo¬ 
gist  to  the  London  county  council  on  his  re¬ 
turn  to  England,  and  in  1902  accepted  the  chair 
of  hygiene  at  McGill  University.  He  became 
a  member  of  the  Royal  Sanitary  Institute,  Lon¬ 
don,  in  1906;  and  in  1910  was  elected  the  first 
president  of  the  Canada  Public  Health  Associa¬ 
tion.  He  is  author  of  many  papers  and  re¬ 
ports  on  his  specialties. 

STARKVILLE,  Miss.,  city  and  county- 
seat  of  Oktibbeha  County,  115  miles  northeast 
of  Jackson,  on  the  Illinois  Central  and,  the 
Mobile  and  Ohio  railroads.  The  Mississippi 
Agricultural  College  is  located  here.  There  are 
stock-raising,  cotton  and  lumber  interests,  and 
cotton  and  cottonseed-oil  mills.  Pop.  2,698. 

STARLING,  a  field-bird  of  the  family 
Sturnidce,  known  by  the  compressed  sharp  bill, 
the  long  and  pointed  wings  and  the  short  tail. 
The  tarsi  are  stout  and  covered  in  front  with 
broad  scales.  The  toes  are  also  elongated  and 
strong,  the  hinder  toe  being  largely  developed. 
The  common  starling  ( Sturnus  vulgaris )  is  a 
well-known  European  bird,  commonly  seen  in 
large  flocks,  particularly  in  marshy  districts.  The 
general  color  is  dark  green,  tinted  with  purple 
hues,  and  with  metallic  lustres.  The  shoulders 
are  brown  or  buff,  the  wing-coverts  edged  with 
pale  brown  and  the  general  plumage  spotted 
with  buff.  The  breast  feathers  are  elongated 
and  pointed;  the  beak  is  yellow.  In  the  second 
year  of  life  the  characteristic  colors  consist  of 
the  adult  colors  just  described,  these,  however, 
being  of  generally  lighter  hue,  whilst  the  general 
surface  is  marked  with  light-colored  spots.  The 
first  year’s  birds  are  brown.  The  females  are 
less  brilliantly  colored  than  the  males.  The  nest 
is  loosely  constructed,  and  is  generally  found 
in  some  ruined  wall  or  castle,  or  in  a  hollow 
tree.  The  five  eggs  are  pale  blue.  The  young 
are  tended  by  both  parents.  The  food  of  the 
starling  consists  of  insects,  and  these  birds 
haunt  domestic  animals  to  get  the  insects  that 
prey  upon  them.  They  often  perch  on  the 
backs  of  cattle  in  search  of  the  insect  larvae  that 
burrow  in  the  skin;  and  pluck  wool  from  sheep 
for  the  purpose  of  lining  the  nest.  They  also 
eat  mollusks,  worms  and  vegetable  matters,  and 
they  have  been  known  to  strip  whole  shrub¬ 
beries  of  their  leaves.  The  common  starling 
is  found  throughout  Europe,  Africa  and  most 
of  Asia,  and  is  migratory.  Starlings  are  viewed 
with  great  favor  in  many  districts,  are  caught 
to  be  kept  in  cages,  and  may  be  taught  to  speak, 
to  mimic  sounds  with  great  distinctness  and  to 
whistle  tunes.  Their  natural  note  is  a  peculiar, 
indrawn,  clear  and  pleasing  whistle.  They  have 
been  acclimatized  in  the  neighborhood  of  New 
York,  where  they  were  introduced  in  1890; 
since  which  time  they  have  spread  over  most 
of  the  Northeastern  States.  Various  more  or 
less  similar  or  related  birds  are  called  starlings 
in  India  and  Australia.  Consult  Forbush,  E. 
H.,  (The  Starling*  (in  Massachusetts  State 
Board  of  Agriculture  58th  annual  report,  Bos¬ 
ton  1915)  ;  Leydekker,  R.,  ( Standard  Natural 
History)  (London  1895)  ;  Newton,  dictionary 
of  Birds)  (New  York  1896). 

STARNINA,  Gherardo,  ga-rar'do-  star- 
ne'na,  Italian  nainter:  b.  Florence,  1354;  d.  1407. 
He  was  a  pupil  of  Antonio  Veneziano.  After 
painting  the  history,  of  Saint  Nicholas  and  Saint 
Anthony,  on  the  ceiling  of  the  Castellani  Chapel 
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in  Santa  Croce,  he  was  forced  for  political  rea¬ 
sons  to  take  refuge  in  Spain.  There  he  worked 
for  the  king  and  others,  returning  to  Italy  with 
considerable  wealth  (1387).  He  made  many 
frescoes  but  little  of  his  work  remains  save  the 
( Death  of  Saint  Jerome)  in  the  church  of  Santa 
Maria  del  Carmine. 

STARNOSED  MOLE.  See  Mole. 

STAROVERTZ.  See  Religious  Sects. 

STARR,  star,  Frederick,  American  anthro¬ 
pologist  :  b.  Auburn,  N.  Y.,  2  Sept.  1858.  He 
was  graduated  at  Lafayette  College  in  1882  and 
from  1889-91  was  in  charge  of  the  department 
of  anthropology  at  the  American  Museum  of 
Natural  History;  in  1888-89  was  registrar  of 
Chautauqua  University;  1892-95  was  assistant 
professor,  and  since  associate  professor  of  an¬ 
thropology  in  the  University  of  Chicago.  Later 
he  traveled  extensively,  making  special  studies 
in  anthropology  and  ethnography,  in  Mexico; 
in  Central  Africa,  1905-06;  in  the  Philippines 
1908;  in  Japan,  1909-10;  and  in  Korea,  1911.  He 
published  ( First  Steps  in  Human  Progress5 
(1895)  ;  ( American  Indians5  (1899)  ;  Undians 
of  Southern  Mexico5  (1899)  ;  ( Strange  People5 
(1900)  ;  (The  Ainu  Group  at  the  Saint  Louis 
Exposition5  (1904);  (The  Truth  About  the 
Congo5  (1907)  ;  (In  Indian  Mexico5  (1908)  ; 
(Filipino  Riddles5  (1909);  (JaPanese  Proverbs 
and  Pictures5  (1910)  ;  (Congo  Natives5  (1912)  ; 
Liberia5  (1913)  ;  (Mexico  and  the  United 
States5  (1914). 

STARR,  Moses  Allen,  American  neurolo¬ 
gist  :  b.  Brooklyn,  N.  Y.,  16  May  1854.  He  was 
graduated  at  Princeton  University  in  1876  and 
received  his  medical  degree  from  Columbia  Uni¬ 
versity  in  1880.  He  became  editor  of  the 
Psychological  Review  and  Journal  of  Nervous 
and  Mental  Diseases,  and  published  ( Familiar 
Forms  of  Nervous  Disease5  (1893)  ;  (Brain 
Surgery5  (1895)  ;  ( Atlas  of  Nerve  Cells5 

(1897)  and  lectures  on  ( Diseases  of  the  Mind5 
(1898),  and  (Diseases  of  the  Nervous  System5 
(1899)  ;  < Nervous  Diseases,  Organic  and  Func¬ 
tional5  (1913)  ;  besides  numerous  articles  to 
medical  journals  and  chapters  to  textbooks 
on  mental  and  nervous  diseases.  He  received 
from  Princeton  the  degrees  of  Ph.D.,  1884; 
LL.D.,  1899,  and  from  Columbia,  Sc.D.,  1904. 
At  Columbia  University  he  was  lecturer,  1887- 
89;  professor,  1889-1915  and  since  professor 
emeritus  of  neurology. 

STARRY  CROSS,  Order  of.  See  Or¬ 

ders  (Royal)  and  Decorations. 

STARS,  a  designation  familiarly  applied  to 
all  the  heavenly  bodies  which  look  like  points 
of  light.  This  designation  includes  five  of  the 
planets,  Mercury,  Mars,  Venus,  Jupiter  and 
Saturn.  In  scientific  language  the  term  is  ap¬ 
plied  only  to  those  bodies  which  seem  fixed  on 
the  celestial  sphere,  and  are,  therefore,  termed 
fixed  stars.  These  are  immense  incandescent 
bodies,  scattered  through  the  immensities  of 
space  at  distances  which  beggar  all  our  con¬ 
ceptions.  In  accordance  with  the  general  plan 
of  the  present  work,  we  begin  with  a  study  of 
the  stars  as  they  appear  to  us,  and  then  pass  to 
the  consideration  of  their  actual  constitution 
and  situation  in  space.  We  shall,  therefore, 
suppose  the  reader  to  scan  the  heavens  at  night 
while  we  point  out  certain  features  of  the 
scene  of  grandeur  then  presented  to  his  vision. 


The  first  feature  to  be  noticed  is  the  great 
diversity  in  the  brightness  of  the  stars,  or,  to 
use  a  technical  expression,  in  their  magnitudes. 
These  range  all  the  way  from  that  of  the  bright¬ 
est  stars  down  to  the  point  of  invisibility  to  the 
naked  eye.  The  smallest  telescope  will  show 
scores  of  stars  too  faint  to  be  seen  without  its 
aid,  and  the  greater  the  power  of  the  instru¬ 
ment  the  greater  the  number  that  will  be 
brought  into  view,  without  any  limit  yet  known. 

The  ancient  astronomers  divided  the  stars 
into  six  orders  of  magnitude,  called  the  first, 
second,  etc.  The  15  or  20  brighter  stars  were 
classified  as  of  the  first  magnitude,  those  a 
grade  below  them  as  of  the  second,  and  so  on, 
until  they  came  to  the  sixth,  which  comprised 
the  faintest  stars  visible  to  the  unaided  eye.  All 
these  stars  are  now  called  lucid;  fainter  ones 
telescopic.  In  modern  times  the  preceding  sys¬ 
tem  of  magnitudes  has  not  only  been  extended 
to  the  telescopic  stars,  but  has  been  arranged  on 
a  plan  which  gives  greater  precision,  and  enables 
us  to  designate  the  exact  measure  of  the  light 
which  we  receive  from  a  star  by  its  magnitude. 
The  magnitudes  of  stars  are  now  designated  to 
tenths,  or,  to  give  greater  precision,  even  to 
hundredths  of  a  magnitude.  Thus  we  have 
stars  of  magnitudes  3.0,  3.1,  3.2,  etc.  These 
numbers  are  arranged  on  a  diminishing  scale 
of  light,  so  that  a  difference  of  one  magnitude 
corresponds  to  the  multiplication  or  division  of 
light  by  a  number  very  near  2.5,  or,  more  ex¬ 
actly,  the  number  whose  logarithm  is  0.4.  This 
means  that  a  star  of  magnitude  3.0  is  about  two 
and  a  half  times  as  bright  as  one  of  magnitude 
4.0;  this  again  about  two  and  a  half  times  as 
bright  as  one  of  magnitude  5.0,  etc.  The  exact 
scale  is  such  that  a  star  of  the  first  magnitude 
is  precisely  100  times  as  bright  as  one  of  the 
sixth,  while  the  latter  is  100  times  as  bright  as 
one  of  the  11th,  so  that  an  increase  of  five  units 
in  the  scale  of  magnitude  corresponds  to  a 
division  of  the  light  by  100. 

Careful  examination  will  also  show  that  the 
stars  of  each  magnitude  are  several  times  as 
numerous  as  those  of  the  brighter  magnitudes. 
There  are  three  or  four  times  as  many  stars  of 
the  fourth  magnitude  as  of  the  third;  three  or 
four  times  as  many  of  the  fifth  as  of  the  fourth 
and  so  on  in  nearly  geometrical  progression. 
But  when  we  pass  to  the  stars  invisible  to  the 
naked  eye  the  progression  is  not  so  rapid.  Yet 
its  common  ratio  does  not  fall  below  two  at 
any  point  yet  known.  The  result  is  that  the 
stars  of  the  fainter  magnitudes  are  to  be 
counted  by  millions.  The  faintest  stars  visible 
in  the  largest  telescopes  are  about  of  magni¬ 
tude  17  or  18. 

Another  familiar  feature  of  the  sky  is  that 
the  stars  are  not  scattered  uniformly,  but  that 
the  brighter  ones  appear  to  be  collected  to  a 
greater  or  less  extent  into  constellations.  There 
is,  however,  no  precise  dividing  line  between 
one  constellation  and  another.  The  irregularity 
is  such  that  the  number  of  constellations  is 
somewhat  arbitrary.  The  fainter  the  stars  the 
less  marked  is  the  division  into  constellations. 
The  telescopic  stars  cannot  be  divided  into 
constellations  at  all.  See  Constellations. 

Careful  observation  shows  that  the  stars 
differ  slightly  in  color.  It  is  true  that  the  colors 
are  less  marked  than  those  of  natural  objects, 
there  being  no  such  red  as  the  ruby  and  no 
such  bright  green  as  the  emerald  among  the 
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stars.  But  there  is  a  regular  gradation  from  a 
yellowish  red  through  white,  to  a  well-marked, 
bluish  tint.  These  differences  of  color  are 
supposed  to  indicate  different  degrees  of  tem¬ 
perature  of  the  stars,  or  different  periods  in 
their  growth  and  development. 

Number  of  Stars. —  The  whole  number  of 
stars  in  the  heavens,  visible  to  the  naked  eye, 
is  about  5,000.  As  one-half  of  these  are  neces¬ 
sarily  below  the  horizon  at  any  one  time,  it  fol¬ 
lows  that  not  more  than  2,500  can  be  seen  at 
once.  But  this  is  greater  than  the  actual  num¬ 
ber  visible  under  ordinary  conditions,  because 
small  stars  near  the  horizon  are  rendered  dim 
or  invisible  by  the  thickness  of  the  air  through 
which  we  see  them.  Practically,  it  is  not  likely 
that  more  than  2,000  stars  can  ever  be  seen  at 
once  by  the  best  eye,  unless  at  elevated  points 
where  the  air  is  very  clear  down  to  the  horizon. 

Up  to  the  present  time  it  has  been  impossible 
to  make  anything  like  an  enumeration  of  the 
telescopic  stars,  because,  as  we  have  already 
said,  every  increase  in  the  piower  of  the  tele¬ 
scope  brings  out  new  stars  that  otherwise 
would  be  invisible.  There  is,  however,  no 
doubt  that  the  stars  visible  in  a  large  telescope 
are  to  be  counted  by  tens  of  millions.  It  is  now 
found  that  stars  can  be  photographed  with  a 
large  telescope  which  are  so  small  that  the  eye 
would  not  perceive  them  in  the  telescope  itself. 
It  is  probable  that  the  whole  number  found  on 
the  best  photographic  plates  amounts  to  more 
than  100,000,000.  But  we  must  not  suppose 
that  this  number  would  actually  comprise  all 
the  stars  in  the  sky.  Although  in  some  direc¬ 
tions  we  seem  to  have  reached  the  limit  of  the 
visible  stars,  we  do  not  know,  when  the  entire 
heavens  is  considered,  how  many  fainter  stars 
there  may  be  for  every  one  that  can  be  pho¬ 
tographed.  A  very  recent  estimate  fixes  the 
total  number  of  the  stars  at  1,600,000,000,  but 
this  is  as  yet  necessarily  very  uncertain. 

The  Milky  Way. — Another  feature  of  the 
sky  connected  with  the  stars  is  the  Milky  Way 
or  Galaxy.  This  really  stupendous  though  not 
striking  object  can  be  seen  at  some  hour  of 
any  night  in  the  year,  its  position  in  the  sky 
depending  on  the  season.  In  our  latitudes  it  is 
quite  near,  partly  below  the  horizon  during 
the  evenings  of  May,  and  is  then  not  readily 
seen,,  but  even  then  it  may  be  seen  later  in  the 
evening.  At  the  proper  time,  on  any  night,  it 
passes  nearly  through  the  zenith,  spanning  the 
heavens  like  a  complete  arch,  resting  on  two 
opposite  points  of  the  horizon. 

Galileo,  pointing  his  first  telescope  to  the 
sky,  found  that  this  object  was  composed  of 
congeries  of  stars  too  faint  to  be  separately 
visible.  This  fact  has  been  abundantly  proved 
by  modern  observations.  A  very  little  study  of 
the  sky  without  a  telescope  will  show  that  the 
milky  light  of  these  stars  is  by  no  means  uni¬ 
form,  but  is  frequently  gathered  into  clouds. 
These  show  that  the  Milky  Way  is  in  part 
made  up  of  vast  groups  or  collections  of  stars, 
rather  irregular  in  form.  The  aspect  of  the 
Milky  Way  is  also  very  different  in  different 
parts  of  its  course.  One  of  its  most  remarkable 
features  is  best  seen  in  summer  and  autumn. 
It  will  then  be  noticed  that,  in  the  region  of  the 
zenith,  the  Milky  Way  seems  to  be  divided  into 
two  separate  streams  with  a  comparatively  dark 
space  between  them.  This  seeming  cleft  ex¬ 
tends  toward  the  south,  nearly  to  the  celestial 
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equator,  where  one  of  the  streams  branches  off 
toward  the  west  and  comes  to  an  end,  while  the 
other  continues  on  its  course.  It  will  also  be 
noticed  that  at  some  points  of  its  course  the 
Galaxy  is  narrow  and  well  defined,  while  in 
others,  notably  in  the  extreme  south,  it  is 
wide  and  diffuse. 

Many  astronomers  have  occupied  themselves 
in  making  photographs  of  various  portions  of 
the  Milky  Way.  Barnard  has  used  a  large 
camera  for  this  purpose,  and,  in  several  obser¬ 
vatories,  the  largest  telescopes  have  been  so 
employed.  One  curious  feature  is  brought  out 
by  these  photographs.  In  that  part  of  the 
Milky  Way  which  in  autumn  is  seen  between 
the  celestial  equator  and  the  southern  horizon, 
numerous  clefts  and  vacant  spaces  occur,  as 
though  there  were  actual  openings  through  the 
mass  of  stars.  This  fact  seems  to  show  that 
the  thickness  of  the  Milky  Way,  or  the  distance 
through  which  the  line  of  sight  extends  when 
we.  look  at  it,  is  less  here  than  elsewhere. 
Going  farther  south,  into  regions  invisible  in 
our  northern  latitudes,  other  vacant  spaces  are 
found,  known  as  coal-sacks.  But  it  is  found 
that  stars  really  exist  in  these  spaces,  though 
they  are  comparatively  few  and  faint. 

Another  feature  of  the  southern  hemisphere 
comprises  two  patches  of  light  called  the  Ma¬ 
gellanic  Clouds.  These  are  situated  at  some 
distance  from  the  Milky  Way,  and  yet  seem  to 
be  of  the  same  general  nature  as  the  latter. 
They  may  be  described  as  two  outlying  collec¬ 
tions  of  very  faint  stars. 

It  is  found  by  careful  observation  and  count 
that  the  stars  of  any  magnitude  seem  to  be 
rather  thicker  in  the  region  of  the  Galaxy  than 
elsewhere.  The  smaller  the  stars  the  greater 
the  thickness  in  and  near  the  Galaxy  becomes, 
so  that  it  is  probable  that  a  large  majority  of 
the  very  faint  stars  belong  to  the  Milky  Way. 
Several  other  peculiarities  connected  with  stars 
of  the  Milky  Way  will  be  better  understood 
after  we  have  described  certain  varying  char¬ 
acteristics  of  the  stars. 

Naming  the  Stars. —  Most  of  the  brighter 
stars,  not  only  those  of  the  first  and  second 
magnitude,  but  a  few  remarkable  ones  of  fainter 
magnitudes,  had  special  names  assigned  to  them 
in  ancient  and  mediaeval  times.  The  oldest  and 
best  known  of  all  these  names  is  Arcturus, 
which  is  found  in  the  book  of  Job.  The  names 
of  Castor  and  Pollux  were  also  assigned  in 
classic  antiquity  to  the  two  brightest  stars  in 
the  constellation  Gemini,  or  the  Twins.  But 
most  of  these  special  names  are  derived  from 
designations  given  by  the  Arabs,  which  were 
supposed  to  express  some  peculiarity  of  the 
star.  There  are  also  quite  modern  names, 
Polaris,  for  example,  which  designates  the 
Pole  Star. 

During  the  past  three  centuries  most  of  these 
names  have  been,  to  a  greater  or  less  extent, 
replaced  by  a  system  of  designating  the  brighter 
stars  in  all  the  constellations,  which  was  intro¬ 
duced  by  Bayer  about  1600.  He  assigned  to 
the  principal  stars  in  each  constellation  the  let¬ 
ters  of  the  Greek  alphabet,  alpha,  beta,  gamma, 
etc.  Commonly  the  first  letter  of  the  alphabet 
is  assigned  to  the  brightest  star,  and  the  prog¬ 
ress  of  the. letters  indicates,  to  a  certain  extent, 
the  successive  orders  of  brightness  in  the  same 
constellation.  But  this  rule  was  not  uniformly 
carried  out;  frequently  the  successive  letters 
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taken  in  alphabetical  order  designate  the  stars 
which  follow  each  other  in  position.  For  ex¬ 
ample,  in  the  familiar  constellation  of  the  Great 
Bear,  the  first  six  letters  of  the  alphabet  are  ap¬ 
plied  to  the  consecutive  stars  which  make  up  the 
Dipper.  The  Greek  alphabet  not  being  suffi¬ 
cient  for  all  the  stars,  letters  of  the  Roman 
alphabet  are  used  when  the  Greek  one  is  ex¬ 
hausted.  Flamstead,  Astronomer  Royal  at 
Greenwich,  two  centuries  ago  adopted  the  plan 
of  numbering  the  stars  in  each  constellation. 
Any  such  system,  however,  is  imperfect,  and, 
taken  altogether,  there  is  a  lack  of  uniformity 
in  the  method  of  designating  the  stars,  except 
the  brighter  ones.  The  following  are  a  few  of 
the  brighter  and  best-known  stars  which  have 
well-known  names. 


Individual  name 

Name  on  Bayer  system 

Alcyone 

Eta  Tauri 

Aldebaran 

Alpha  Tauri 

Algol 

Beta  Persei 

Antares 

Alpha  Scorpii 

Arcturus 

Alpha  Bootis 

Bellatrix 

Gamma  Orionis 

Betelguese 

Alpha  Orionis 

Canopus 

Alpha  Argus  (Carinae) 

Capella 

Alpha  Aurigae 

Castor 

Alpha  Geminorum 

Fomalhaut 

Alpha  Piscis  Australis 

Mira  Ceti 

Omicron  Ceti 

Mizar 

Zeta  Ursae  Majoris 

Polaris 

Alpha  Ursae  Minoris 

Pollux 

Beta  Geminorum 

Procyon 

Alpha  Canis  Minoris 

Regulus 

Alpha  Leonis 

Rigel 

Beta  Orionis 

Sirius 

Alpha  Canis  Majoris 

Spica 

Alpha  Virginis 

Vega 

Alpha  Lyrae 

Spectra  of  the  Stars. —  When  the  spectro¬ 
scope  was  invented  and  applied,  one  of  the 
first  uses  made  of  it  was  to  analyze  the  light 
coming  from  various  stars  in  order  to  see  in 
what  respect  they  differed  in  their  constitution. 
The  result  has  been  to  show  that,  out  of  several 
thousand  stars  which  have  been  examined  in 
detail,  it  can  hardly  be  said  that  any  two  are 
exactly  alike.  It  is  true,  in  the  highest  branch 
of  science,  that  one  star  differeth  from  another 
star,  not  only  in  glory,  but  in  the  substance 
which  makes  it  up,  as  well  as  in  various  other 
features.  At  the  present  time  the  spectra  of 
the  stars  are  best  studied  by  means  of  photog¬ 
raphy.  The  general  fact  that  lights  can  be 
photographed  which  are  too  faint  to  be  visible 
to  the  eye  is  here  applied  with  great  success. 
When  only  eye  methods  were  used,  it  was 
hardly  possible  to  accurately  define  or  measure 
the  spectral  lines  given  by  any  but  the  brightest 
stars,  and  even  here  the  measures  were  so  un¬ 
certain  that  few  definite  results  were  reached. 
But,  by  applying  photography,  the  negative  on 
which  the  spectrum  is  impressed  can  be  placed 
under  a  measuring  engine,  and  the  settings  made 
by  means  of  a  microscope  with  the  highest  de¬ 
gree  of  precision  that  admits  of  being  reached. 

At  an  early  period  of  spectroscopic  dis¬ 
covery,  Secchi,  the  Roman  astronomer,  made 
an  exact  classification  of  the  spectra  of  stars, 
which  he  connected  with  their  respective  colors. 
The  bluish  stars  he  designated  as  of  the  first 
type;  those  which  were  almost  pure  white  or 
slightly  yellowish  were  of  the  second  type,  while 
those  approaching  toward  red  were  mostly  of 
the  third  type.  Speaking  in  a  rough  way,  it 
would  seem  that  these  gradations  correspond 
to  the  absorption  of  the  light  by  atmospheres 


surrounding  all  the  stars.  The  more  dense 
and  the  deeper  this  atmosphere  the  more  blue 
light  it  absorbs,  and  the  more  red  the  remaining 
light  appears.  It  seems,  therefore,  to  be  a 
general  rule  that  the  redder  stars  have  the 
densest  and  most  absorbing  atmosphere.  From 
many  such  stars  a  large  part  of  the  blue  and 
green  light  is  cut  off.  This  _  deficiency  in  the 
blue  light  may  also  be  due,  in  some  cases,  to 
the  stars  which  show  it  being  not  so  hot  as 
the  others;  because  we  know  that  the  hotter  an 
object  the  more  blue  light  it  radiates  in  propor¬ 
tion  to  its  red  light.  But  everything  we  know 
of  the  stars  leads  us  to  believe  that  these  cases 
are  exceptional. 

A  very  remarkable  fact  in  connection  with 
this  classification  is  that  the  blue  or  first  type 
largely  predominates  in  the  stars  of  the  Milky 
Way,  while  stars  distant  from  the  Milky  Way 
mostly  belong  to  the  other  two  types.  .  Quite 
possibly  it  may  be  found  that  this  distinction 
will  enable  us  to  determine  in  what  part  of  the 
universe  a  star  is  situated,  by  means  of  its  spec¬ 
trum.  When,  at  Harvard  Observatory,  the  spec¬ 
tra  of  the  stars  were  photographed  on  a  large 
scale,  and  the  number  studied  brought  up  into 
the  thousands,  it  was  found  that  Secchi’s  classifi¬ 
cation  was  quite  insufficient.  We  now  have  a 
great  number  of  such  classes  designated  by 
letters  of  the  alphabet  and  numerals  which  are 
too  technical  to  be  set  forth  in  the  present 
article.  We  shall  mention  but  a  single  type 
known  as  Orion  stars,  because  many  of  the 
stars  showing  it  belong  to  the  constellation 
Orion.  A  remarkable  peculiarity  of  this  type 
is  the  great  number  of  fine  lines  in  the  spectra, 
many  of  which  do  not  belong  to  any  known 
substance.  What  gives  great  interest  to  it  is 
that  the  stars  which  show  it  belong  mostly  or 
entirely  to  the  Milky  Way,  and  have  markedly 
slower  proper  motions  than  the  stars  in  general. 

One  result  of  spectral  analysis  is  that  most 
of  the  stars  are  composed  in  the  main  of  the 
same  chemical  elements  which  we  know  to 
exist  upon  the  earth:  iron,  calcium  and  hydro¬ 
gen  seem  to  be  present  throughout  the  whole 
universe  of  stars.  It  cannot  yet  be  said  with 
certainty  to  what  extent  elements  unknown  on 
the  earth  exist  in  the  stars,  for  the  reason  that 
the  spectrum  of  an  element  depends  so  much 
upon  the  conditions  of  pressure  or  temperature 
to  which  the  substance  is  exposed.  We  may 
regard  it  as  certain  that,  whether  elements  un¬ 
known  to  us  do  or  do  not  exist  in  the  stars,  the 
substances  which  form  the  stars,  and  especially 
the  nebulae,  exist  in  many  cases,  in  a  form  dif¬ 
ferent  from  any  we  have  yet  produced  in  the 
laboratory. 

Proper  Motions  of  the  Stars. —  One  of  the 

most  remarkable  features  of  the  universe  is 
that  every  so-called  fixed  star  is  moving  for¬ 
ward  on  an  undeviating  path  which,  so  far  as 
we  can  yet  determine,  is  a  straight  line.  This 
is  called  the  proper  motion  of  the  star.  Noth¬ 
ing  is  better  calculated  to  give  us  an  idea  of 
the  extent  of  the  universe  than  the  contrast  be¬ 
tween  the  speeds  of  these  motions  as  we  know 
that  they  really  are  and  the  apparent  speeds  as 
we  observe  them  from  the  earth.  The  actual 
speed  is  enormous  when  compared  with  any 
that  we  can  produce  by  artificial  means.  The 
speed  of  a  shot  from  the  most  powerful  gun 
that  can  be  made  can  scarcely,  if  at  all,  exceed 
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half  a  mile  per  second.  But  if  the  motion  of 
anv  star  is  as  slow  as  one  mile  a  second,  it  is 
only  in  very  rare  and  extraordinary  cases.  The 
average  speed  of  the  stars  is  about  20  miles  a 
second;  and  this  motion,  it  must  be  remem¬ 
bered,  is  not,  so  far  as  yet  determined,  motion 
round  and  round  in  an  orbit,  but  a  straight- 
ahead  motion,  never  relaxing  and  never  swerv¬ 
ing.  Almost  every  star,  therefore,  travels  hun¬ 
dreds  of  millions  of  miles  every  year,  century 
after  century.  And  yet,  so  slow  do  the  motions 
appear  to  us  that  the  naked  eye  can  see  no 
change  in  the  configuration  of  the  constella¬ 
tions  during  a  period  of  thousands  of  years. 
A  remarkable  instance  of  this  kind  is  afforded 
by  Arcturus,  which  is,  so  far  as  we  know,  one 
of  the  swiftest  moving  stars  in  the  heavens. 
It  seems  quite  certain  that  its  speed  exceeds  a 
hundred  miles  a  second,  and  it  may  be  much 
greater  than  this.  And. yet,  if  Job  could  again 
come  to  life  and  study  the  constellation  Bootis, 
in  which  Arcturus  is  situated,  he  would  scarcely 
notice  any  change  in  its  appearance.  There  is 
not  a  star  in  the  constellation  Orion  moving  so 
fast  that  any  change  would  be  noticed  by  the 
naked  eye  in  100,000  years.  The  result  is  that 
the  motions  in  question  have  been  detected  only 
by  the  most  refined  observations  of  modern 
times,  extended  through  long  periods.  Every 
star  in  the  heavens  appears  in  the  same  posi¬ 
tion  when  observed  night  after  night.  There 
are  very  few  in  which  the  astronomer  can 
detect  any  motion  by  one  year  of  observations. 
Accurate  determinations  of  position  commenced 
with  the  observations  of  Bradley,  Astronomer 
Royal  of  England,  in  the  middle  of  the  18th 
century,  who  determined  the  position  of  more 
than  3,000  of  the  brighter  stars.  Since  his  time 
the  position  of  several  hundred  thousand  stars 
have  been  accurately  fixed.  Yet,  so  small  is  the 
apparent  proper  motion  in  most  cases  that  it  has 
actually  been  detected  in  the  case  of  only  a  few 
thousand  stars.  Even  now  there  are  scarcely  a 
hundred  stars  of  which  the  motions  are  known 
to  exceed  one  second  in  a  year.  To  under¬ 
stand  what  this  means  we  must  reflect  that  it 
would  take  a  good  eye  to  see  that  two  stars  in 
the  sky,  200  seconds  apart,  were  not  a  single 
object. 

The  following  is  a  list  of  the  stars  whose 
proper  motions  exceed  four  seconds  in  a  cen¬ 
tury.  In  the  first  column  is  given  the  name  by 
which  the  star  is  commonly  known ;  in  the 
second  and  third  its  position ;  in  the  fourth 
its  magnitude,  and  in  the  last  its  proper  motion 
in  a  year : 


STAR 

Position 

Mag. 

Prop. 

motion 

R„ 

A. 

Dec. 

h. 

m. 

Deg. 

Sec. 

Cord.  32,416 . 

0 

0 

—37.8 

8.5 

6.07 

O  Eridani . 

4 

11 

—7.8 

4.5 

4.05 

Cord.  Z.  V.  243 . 

5 

8 

— 45.0 

8.5 

8.70 

LI.  21,185 . 

10 

58 

+36.6 

7.3 

4.76 

LI.  21,258 . 

11 

0 

+44.0 

8.7 

4.41 

Groomb.  1830 . 

11 

47 

+38.4 

6.4 

7.05 

Barnard . 

17 

53 

+4.5 

11.0 

10.30 

61  Cygni . 

21 

2 

+38.2 

6.1 

5.16 

"RriQilnn  TncH 

21 

56 

— 57.2 

4.8 

4.68 

Lacaille  9,352 . 

22 

59 

—36.4 

7.1 

7.00 

It  is  very  remarkable  that  only  three  of 
these  stars  are  visible  to  the  naked  eye,  and 


these  three  are  below  the  fourth  magnitude. 
It  will  be  seen  that  the  annual  motion  of  the 
most  rapidly  moving  star  is  less  than  12 
seconds  annually.  If  this  star  were  to  continue 
its  course  round  the  sky  without  ever  stopping, 
it  would  take  it  more  than  105,000  years  to 
make  the  circuit  of  the  heavens. 

Proper  Motion  of  the  Sun. —  Our  sun 
being  one  of  the  stars,  we  may  expect  that  it 
also  has  its  own  proper  motion.  But  this  motion 
cannot  be  directly  observed.  The  only  way  in 
which  we  can  detect  it  is  by  the  relative  motion 
of  the  other  stars,  just  as  we  know  that  a  rail¬ 
way  train  is  carrying  us  along  when  we  see 
houses  and  trees  seeming  to  pass  by  us.  The 
motion  of  the  sun  was  detected  by  observing 
that,  notwithstanding  the  varied  directions  in 
which  the  stars  appear  to  us  to  be  moving,  there 
is  an  average  tendency  to  move  from  a  point  in 
the  constellation  Lyra  toward  the  opposite 
region  of  the  heavens  south  of  Sirius.  These 
two  opposite  points  are  near  the  Milky  Way, 
though  not  in  it.  From  this  general  community 
of  motion  we  infer  that  our  sun,  carrying  the 
earth  and  all  the  bodies  of  the  solar  system 
with  it,  is  moving  toward  the  constellation 
Lyra.  The  point  toward  which  the  motion  is 
directed  is  called  the  solar  apex.  It  was 
formerly  supposed  to  be  situated  in  the  constel¬ 
lation  Hercules,  but  more  recent  investigations 
have  placed  it  farther  to  the  east.  Its  position 
is  still  uncertain  by  several  degrees,  and  there 
is  some  difference  of  opinion  among  astron¬ 
omers  as  to  its  exact  location.  But  the  best  re¬ 
sults  seem  to  show  its  position,  as  defined  by 
right  ascension  and  declination,  to  be  about  the 
following : 

Right  Ascension,  18  h.  30  m. 

Declination,  35°  north. 

This  point  is  about  4°  south  of  the  bright 
star  Lyra.  We  may,  therefore,  say  that  our 
solar  system  is  constantly  journeying  toward 
that  region  of  the  heavens  where  Lyra  is 
situated. 

Star  Streaming. —  The  earlier  determina¬ 
tions  of  the  point  of  the  heavens  toward  which 
our  sun  is  moving  were  all  based  on  the  as¬ 
sumption  that  there  are  no  widespread  sys¬ 
tematic  motions  among  the  stars  themselves, 
that  is,  that  when  large  numbers  of  them  are 
considered  any  general  backward  drift  of  them 
all  must  be  the  effect  solely  of  our  own  motion 
through  space.  If  a  considerable  number  of 
them  are  moving,  or  ^streaming,®  together,  the 
determination  will  be  rendered  inexact  by  this 
fact,  although  it  is  undoubtedly  true  that  the 
direction  and  velocity  of  our  motion  as  just 
described  are  very  approximately  correct. 
Several  instances  of  star  streaming  have 
recently  been  discovered.  Ludendorff  has 
found  that  five  of  the  bright  stars  of  Ursa 
Major,  though  they  appear  to  us  widely 
separated  in  the  sky,  are  moving  together  in 
parallel  paths,  and  Hertzsprung  has  shown 
that  the  Dog  Star,  Sirius,  though  from  our 
position  it  seems  so  far  removed  from  the 
others,  is  also  moving  with  them.  The  centre 
of  this  cluster  is  about  100  light  years  from  us : 
Sirius,  only  8.6  light  years  away,  is  thus  far 
out  of  the  centre. 

An  even  more  interesting  example  was  dis¬ 
covered  by  Boss,  who  found  that  39  stars,  lying 
principally  in  the  constellation  Taurus,  and 
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which  appear  scattered  over  a  considerable 
area  of  the  sky,  do,  in  fact,  form  a  globular 
cluster  which  is  drifting  through  space  with  a 
velocity  of  about  25  miles  a  second.  Some 
800,000  years  ago,  this  swarm  passed  nearest 
our  earth,  its  centre  then  being  73  light  years 
away.  It  is  now  about  twice  as  far  away  from 
us  as  this  and  at  the  expiration  of  65,000,000 
years  its  39  scattered  bright  stars  will  be  so 
distant  that  they  will  appear  to  us  as  a  faint, 
round  cluster  about  two-thirds  as  large  as  the 
full  moon. 

A  discovery  of  more  widespread  importance, 
however,  is  that  of  Kapteyn,  who  finds  evidence 
of  two  very  extensive  systematic  star  drifts,  the 
larger  being  directed  toward  the  star  Xi 
Orionis,  and  the  other  in  an  opposite  direction. 
The  cause  of  this  extensive  streaming  is  not 
known ;  it  has  been  suggested  that  it  may  arise 
from  a  falling  in  toward  the  centre  of  the 
outer  stars  of  the  cloud  which  surrounds  us, 
and  which,  therefore,  may  change  its  shape 
periodically  through  intervals  of  time  so  great 
that  all  other  eras  hitherto  considered  in 
astronomy  shrink  to  nearly  nothing  in  com¬ 
parison. 

Radial  Motion  of  the  Stars  — The  most 
wonderful  revelations  of  the  spectroscope  re¬ 
late  to  the  proper  motions  of  the  stars  and  lead 
to  the  measurement  of  the  speed  with  which  a 
star  is  moving  to  or  from  our  system.  This 
speed  is  called  its  radial  motion.  The  possibil¬ 
ity  of  determining  it  rests  on  the  principle  that 
the  wave-length  of  light  coming  from  a  star  is 
less  when  the  star  is  approaching  us  and  greater 
when  the  star  is  moving  away  from  us.  Hence, 
if,  on  measuring  the  refraction  of  a  particular 
ray  emitted  by  a  star,  we  find  it  to  be  greater 
than  its  regular  value,  we  know  that  the  star  is 
receding  from  us,  and,  in  the  contrary  case, 
that  it  is  approaching  us. 

It  is  very  interesting  that  these  measures 
agree  as  nearly  as  we  could  expect  with  obser¬ 
vations  on  the  position  of  the  stars  as  to  the 
direction  in  which  our  solar  system  is  moving. 
Moreover,  they  have  enabled  Campbell  to  de¬ 
termine  with  an  approximation  to  certainty  the 
speed  of  the  motion,  which  is  about  11  miles 
per  second.  The  whole  solar  system,  and  our 
earth  with  it,  has,  therefore,  been  pursuing  a 
journey  through  space  during  the  whole  of 
human  history,  nay  for  hundreds  of  thousands, 
possibly  for  millions  of  years.  Even  with  this 
rapid  and  continuous  motion  it  will  probably 
take  us  half  a  million  of  years  to  reach  the 
region  in.  which  Vega,  the  brightest  star  in  the 
constellation  Lyra,  is  now  situated. 

The  proper  motions  of  the  stars  naturally 
suggest  the  idea  that  these  objects  all  have  their 
proper  orbits  and  are  performing  revolutions 
round  some  centre  as  the  planets  do  around  the 
Sun.  The  idea  of  a  universe  of  which  this  might 
be  true  —  of  a  system  in  which  the  years  were 
counted  by  millions  of  our  years  is  very  cap¬ 
tivating.  But  truth  compels  us  to  say  that  up 
to  the  present  time  astronomical  science  fur¬ 
nishes  no  sound  basis  for  the  reality  of  such  a 
system :  no  resemblance  of  this  sort  can  be 
traced  Moreover  the  general  trend  of  science 
is  toward  the  conclusion  that  the  duration  of 
the  universe,  though  very  long,  is  finite  and  is 
not  sufficient  to  enable  a  star  to  have  made 
many  revolutions  round  any  centre. 


Double  Stars. — A  careful  watcher  of  the 

heavens  will  notice  that  there  are  several  pairs 
of  stars  in  the  heavens — two  such  objects  being 
so  close  together  as  to  suggest  that  they  must 
have  some  connection.  The  most  striking  case 
of  this  sort  is  in  the  Hyades,  a  V-shapel  fig¬ 
ure  having  the  bright  red  star  Aldebaran  at 
one  end  of  the  W.®  In  the  middle  of  one  of 
the  lines  of  the  ((V})  are  two  stars  of  the  third  or 
fourth  magnitude,  forming  a  very  beautiful 
pair.  This  pair  is  easily  to  be  seen  in  some 
part  of  the  sky  on  any  clear  evening  in  autumn 
or  winter.  Another  case  of  the  same  sort  is 
that  of  one  of  the  brightest  stars  in  the  constel¬ 
lation  Capricornus,  visible  in  summer  and  au¬ 
tumn,  which  has  a  much  fainter  star  alongside 
of  it.  A  third  case  is  in  the  constellation  Lyra, 
one  of  whose  stars  of  the  fourth  magnitude 
can  be  seen  by  the  naked  eye  to  be  composed 
of  two  separate  stars.  But  only  a  very  good 
eye  can  distinguish  them  from  a  single  star. 

When  the  heavens  are  scanned  with  a  tele¬ 
scope,  it  is  found  that  a  great  many  stars  which 
seem  single  to  the  eye  really  consist  of  two 
such  objects  in  close  proximity.  Sometimes 
these  are  of  the  same  brightness,  but  more  com¬ 
monly  one  is  much  brighter  than  the  other. 
Very  frequently  the  small  companion  is  so  faint 
and  so  close  to  the  large  one  as  to  be  lost  in 
the  glare  of  its  light,  except  when  very  care¬ 
fully  examined  by  an  experienced  observer. 
Such  pairs  are  called  double  stars. 

The  first  question  suggested  by. these  objects 
is  whether  the  two  stars  appear  in  such  close 
proximity  merely  because  they  chance  to  be  on 
the  same  straight  line  from  us,  or  whether  they 
are  really  in  each  other’s  neighborhood.  The 
latter  is  known  to  be  the  case,  for  two  reasons. 
In  the  first  place  these  double  stars  are  vastly 
more  numerous  than  they  would  be  if  their 
proximity  were  merely  accidental.  Another 
conclusive  proof  is  afforded  by  the  fact  that  in 
many  such  cases  the  two  stars  are  found  to  be 
revolving  round  each  other,  or  the  small  one 
round  the  large  one,  as  the  case  may  be.  The 
name  Binary  System  is  applied  to  such  pairs. 
The  most  important  and  interesting  conclusion 
drawn  from  the  motions  of  these  systems  is 
that  the  law  of  gravitation  extends  to  the  stars. 
It  is  true  that  we  could  scarcely  doubt  such  to 
be  the  case,  even  were  no  such  proof  available, 
but  it  is  nevertheless  of  interest  to  have  inde¬ 
pendent  evidence  of  it.  The  revolution  of  the 
two  stars  round  each  other  is  in  all  respects 
similar  to  that  of  the  earth  and  planets  round 
the  sun,  or  that  of  the  moon  round  the  earth. 
The  time  occupied  in  one  revolution  may  be 
but  a  few  decades,  and  in  one  instance  it  is  but 
5.7  years,  yet  in  the  vast  majority  of  cases, 
hundreds  or  even  thousands  of  years  are  re¬ 
quired.  As  exact  observations  have  only  been 
made  on  these  bodies  since  the  time  of  Sir  Wil¬ 
liam  Herschel,  there  are  less  than  100  of  which 
the  orbits  and  periods  are  accurately  deter¬ 
mined.  Thus  although  the  whole  number 
known  amounts  to  upward  of  20,000  the  deter¬ 
mination  of  the  orbits  goes  on  very  slowly. 

There  are  two  binary  systems  of  special  in¬ 
terest  because  the  companion  was  first  discov¬ 
ered  through  its  attraction  upon  the  larger  star. 
One  of  these  cases  is  the  brightest  star  in  the 
heavens,  Sirius.  About  1840  it  was  discovered 
by  comparing  observations  made  since  the  time 
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of  Bradley  (1750)  that  Sirius  did  not  move 
forward  on  the  celestial  sphere  with  a  uniform 
and  even  motion,  as  the  other  stars  did,  but 
that  there  was  a  slight  irregularity.  A  few 
years  later  a  careful  investigation  of  the  obser¬ 
vations  showed  that  Sirius  was  moving  in  a 
very  small  orbit  with  a  period  of  about  50  years. 
This  made  it  possible  to  calculate  the  orbit  of 
an  unseen  companion  which,  moving  round  the 
star,  would  produce  the  apparent  orbital  mo¬ 
tion.  In  1860  Alvan  Clark,  the  son  and  suc¬ 
cessor  of  the  celebrated  maker  of  telescopes  in 
Cambridgeport,  Mass.,  on  pointing  one  of  the 
newly  made  great  instruments  at  Sirius,  saw  a 
companion  star.  He  knew  nothing  about  the 
computations  that  had  been  made  on  this  ob¬ 
ject,  but  when  his  observations  were  compared 
with  them,  this  companion  was  found  to  lie  in 
the  right  direction  to  produce  the  observed  ine¬ 
quality.  The  observations  since  made  show 
that  it  is  going  round  in  the  orbit  prescribed 
for  it  before  its  discovery. 

The  other  case  is  that  of  Procyon,  the 
brightest  star  in  the  constellation  Canis  Minor. 
Its  motion  was  found  to  be  affected  by  an  in¬ 
equality  somewhat  smaller  than  that  of  Sirius ; 
but  the  companion  which  produced  it  evaded 
the  scrutiny  of  the  most  careful  observers  until 
it  was  discovered  by  Schaeberle  with  the  great 
36-inch  telescope  of  the  Lick  Observatory.  It 
also  was  found  to  be  moving  in  the  orbit  com¬ 
puted  for  it  before  its  discovery. 

As  the  power  of  the  telescope  has  been  in¬ 
creased  closer  binary  systems  having  shorter 
periods  have  been  continually  brought  to  light. 
This  raises  the  question  whether  there  may  not 
be  vast  numbers  of  such  systems  in  which  the 
two  stars  are  so  close  together  that  no  telescope 
will  separate  them.  This  question  has  been 
answered  in  recent  times  by  the  aid  of  the  spec¬ 
troscope.  We  have  already  described  how  the 
radial  motions  of  stars  or  the  motion  in  the  di¬ 
rection  to  or  from  our  system  is  measured  by 
this  instrument.  The  determinations  have  been 
going  on  since  1880.  As  the  number  of  meas¬ 
ures  increases,  it  is  found  that  the  radial  mo¬ 
tion  of  many  of  these  stars  varies  in  a  regular 
period,  thus  showing  that  invisible  planets  are 
moving  round  them.  A  new  feature  of  the 
universe  is  thus  brought  to  our  knowledge, 
which,  if  we  had  no  other  instrument  than  the 
telescope,  would  remain  forever  hidden.  The 
difference  between  the  measures  made  with 
the  telescope  and  the  spectroscope  consists  in 
this:  The  telescope  can  show  the  change  in  the 
position  of  a  star  only  when  it  is  great  enough 
to  be  visible  at  the  enormous  distance  of  the 
star.  Commonly  this  change  must  be  measured 
by  hundreds  of  millions  of  miles,  nay,  thou¬ 
sands  of  millions,  else  it  would  never  be  seen 
in  the  telescope.  But  the  spectroscope  shows, 
at  any  moment,  how  fast  the  star  is  moving  to 
or  from  us,  though  it  gives  us  no  information 
as  to  its  actual  distance.  It  is  not,  therefore, 
necessary  that  the  star  should  have  moved 
through  a  definite  space  in  order  to  have  its 
motion  detected  by  the  change  in  its  spectrum. 
Having  given  the  speed  of  the  revolution  and 
the  period,  it  becomes  possible  to  determine  the 
size  of  the  orbit. 

Pairs  of  stars  discovered  with  the  spectro¬ 
scope  are  called  spectroscopic  binary  systems. 
The  comparisons  in  such  systems  are  not,  how¬ 


ever,  necessarily  dark  stars ;  the  revolutions  of 
a  pair  of  stars,  both  of  which  are  bright,  may 
be  determined  with  the  spectroscope  as  if  one 
of  the  bodies  were  dark.  In  this  case  the  lines 
of  the  spectrum  are  sometimes  double  and 
sometimes  single.  They  seem  double  when  one 
star  is  moving  from  us  and  the  other  toward 
us,  and  single  when  the  stars  are  moving  later¬ 
ally  to  the  line  of  sight  from  us  to  them.  Thus 
bright  double  stars  are  shown  by  the  use  of 
the  spectroscope  which  no  telescope,  however 
powerful,  can  distinguish  to  be  more  than  a 
single  star. 

That  this  doubling  of  the  lines  is  a  true 
indication  of  a  double  star  system  is  shown  by 
the  fact  that  at  least  one  spectroscopic  pair  can 
also  be  seen  as  a  double  in  the  telescope.  The 
orbits  derived  from  the  visual  measures  and 
from  a  study  of  the  light,  respectively,  are  in 
remarkably  close  agreement. 

The  most  successful  discoveries  in  this  line 
have  been  made  in  recent  times  by  or  under 
the  direction  of  Professor  Campbell,  in  the 
Lick  Observatory,  where  it  may  almost  be  said 
that  a  new  branch  of  astronomy  has  been  cre¬ 
ated.  The  discoveries  of  these  objects  are  now 
going  on  so  rapidly  that  it  is  impossible  to  set 
any  limit  to  their  number.  The  general  rule  is 
found  to  be  that  the  orbits  described  do  not 
differ  greatly  in  magnitude  from  those  de¬ 
scribed  by  our  planets  in  moving  round  the  sun. 
That  is  to  say,  there  are  few  or  no  orbits  yet 
known  which  are  as  large  as  that  of  Neptune. 
There  is,  however,  no  limit  to  the  minuteness 
of  the  orbits,  some  stars  revolving  almost  in 
contact  with  each  other. 

Besides  double  stars,  there  are  triple  and 
quadruple  stars  of  such  variety  that  it  is  im¬ 
possible  to  give  any  general  description  of  them. 
The  most  remarkable  quadruple  system  is  found 
in  the  great  nebula  of  Orion,  where  Theta 
Orionis,  which  looks  to  the  naked  eye  like  a 
single  star,  is  shown  by  the  telescope  to  con¬ 
sist  of  four  stars  forming  a  trapezium ;  this  is, 
therefore,  known  as  the  trapezium  of  Orion. 
Altogether,  these  systems  show  the  infinite  vari¬ 
ety  of  the  great  bodies  which  make  up  the 
universe.  The  pairs  of  stars  which  form  a 
binary  system  may  be  of  every  degree  of  bright¬ 
ness  and  of  very  different  masses.  Their  times 
of  revolution  range  from  two  or  three  days  to 
unknown  thousands  of  years.  In  a  few  cases 
the  masses  have  actually  been  determined.  It 
is  a  curious  fact  that  they  do  not  vary  so  much 
as  does  the  brightness  of  the  stars.  When  a 
bright  and  a  faint  star  form  a  binary  system, 
the  mass  of  the  faint  star  is  generally  out  of 
proportion  to  the  amount  of  light  it  emits.  We 
have  already  remarked  that  many  stars  are 
thousands  of  times  as  bright  as  the  sun ;  but 
it  is  a  curious  fact  that  none  have  been  found  to 
have  even  hundreds  of  times  the  mass  of  the 
sun. 

Variable  Stars. —  To  ordinary  observations, 
even  to  observations  extending  through  genera¬ 
tions,  the  light  of  the  stars  seem  to  be  as  per¬ 
manent  as  the  order  of  nature  itself.  But, 
although  this  is  true  of  the  great  majority  of 
stars  which  stud  the  heavens,  it  is  now  found 
that  there  are  exceptions  to  the  rule.  So  nu¬ 
merous  have,  these  exceptions  become  that  the 
study  of  variable  stars  has  developed  into  one 
of  the  important  branches  of  astronomy.  The 
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first  star  which  was  found  to  be  variable  in  its 
light  is  known  as  Mira  Ceti,  or  the  wonder  of 
the  constellation  Cetus,  the  Whale.  This  con¬ 
stellation  extends  from  two  hours  to  three  hours 
of  right  ascension,  and  its  central  regions  are 
situated  a  little  south  of  the  equator.  It  is  on 
the  meridian  at  some  hour  in  the  evenings  of  the 
winter  months.  The  star  Mira  is  quite  invisible 
to  the  naked  eye  the  greater  part  of  the  time, 
but  is  found  to  blaze  up  at  regular  but  slightly 
varying  intervals  of  about  11  months,  some¬ 
times  attaining  to  the  second  magnitude.  After 
remaining  visible  to  the  naked  eye  for  a  few 
days,  it  gradually  fades  away  into  invisibility, 
but  may  always  be  seen  in.  a  telescope.  Its 
greatest  brightness  varies  markedly.  Some¬ 
times  it  brightens  up  only  to  the  fifth  magni¬ 
tude,  and  is  then  not  at  all  conspicuous. 

There  are  two  other  remarkable  variable 
stars.  One  is  Algol  in  the  constellation  Per¬ 
seus,  which  may  be  seen  in  some  part  of  the 
northern  sky  at  some  hour  on  almost  any  night 
of  the  year  except  in  April  and  May.  Com¬ 
monly  this  star  is  between  the  second  and  third 
magnitude,  and  is  usually  classified  as  of  the 
second  magnitude.  At  regular  intervals  of  a 
little  less  than  three  days,  it  fades  away  to  the 
fourth  magnitude,  and  then,  after  a  few  hours, 
gradually  increases  again  to  its  regular  bright¬ 
ness.  It  is  now  known  that  this  diminution  of 
light  is  a  partial  eclipse  of  the  star;  the 
brighter  star  is  about  51  times  as  bright  as  our 
own  sun,  while  the  so-called  Mark®  companion 
is  about  three  and  one-third  times  as  bright. 
Thus  the  companion  is  very  far  from  being  a 
dark  body,  but  its  interposition  so  greatly  re¬ 
duces  the  light  which  we  receive  from  the 
brighter  star  that  the  effect  of  an  eclipse  is 
produced. 

In  another  class  of  variable  stars  these  two 
bodies  are  each  of  noticeable  brightness  so  that 
the  light  which  we  receive  from  them  varies 
twice  in  each  revolution,  once  when  the  brighter 
star  partially  hides  the  fainter  one,  and  once 
when  it  is  itself  partly  hidden.  Strictly  speak¬ 
ing,  the  system  of  Algol  should  be  now  included 
in  this  class  since  by  the  emnloyment  of  the 
delicate  selenium  photometer  the  light  of  its 
companion  can  be  definitely  measured. 

The  most  remarkable  of  this  class  is  Beta 
Lyrae,  quite  near  the  bright  star  Vega.  It  may 
be  seen  in  some  part  of  the  northern  sky  dur¬ 
ing  the  spring,  summer  and  autumn.  Although 
the  changes  in  its  light  are  not  striking,  one 
who  looks  at  it  carefully  night  after  night  will 
notice  them. 

These  three  stars  are  only  examples  of  a 
number  of  such  objects  now  known  to  exceed 
1,000,  scattered  over  the  whole  sky.  As  obser¬ 
vations  become  more  and  more  accurate,  it  is 
found  that  quite  a  number  of  the  stars  visible 
to  the  naked  eye  are  subject  to  slight  fluctua¬ 
tions  of  light,  mostly  in  a  more  or  less  regular 
period,  but  sometimes  in  a  quite  irregular  way. 
Spectroscopic  observations  render  it  somewhat 
probable  that  in  most  cases  the  regular  changes 
are  produced  by  bright  or  dark  bodies  revolv¬ 
ing  round  the  star  in  very  eccentric  orbits. 
Sometimes  they  partially  eclipse  the  star,  as  we 
have  already  mentioned;  but  in  many  other 
cases  it  seems  likely  that  they  make  the  star 
blaze  up  by  the  disturbance  they  make  when 
they  approach  close  to  it  in  their  orbits. 


The  general  rule  is  that  a  variable  star  goes 
through  its  series  of  changes  in  a  regular 
period.  At  a  certain  day  and  hour  it  reaches 
its  least  brightness,  which  is  called  a  minimum. 
Then  it  begins  to  increase  in  light.  In  the 
course  of  a  certain  number  of  hours  or  days  it 
increases  to  its  greatest  brightness;  then  it  be¬ 
gins  to  decrease  and  once  more  fades  away  to 
its  minimum.  The  length  of  time  between  two 
minima  is  a  period.  Commonly  the  successive 
periods  of  a  variable  star  are  nearly  equal  to 
each  other,  so  that  the  stage  of  brightness  at 
any  future  time  can  be  predicted  with  confi¬ 
dence.  The  periods  range  very  widely  from  a 
few  hours  to  about  600  days.  It  is  very  re¬ 
markable  that  no  period  yet  known  exceeds  two 
years.  There  are  many  periods  less  than  a 
month ;  but  there  are  only  eight  between  50  and 
100  days.  The  number  then  increases  up  to 
350  days.  The  greatest  number  of  periods  is 
just  about  one  of  our  years,  a  coincidence  which 
of  course  is  a  pure  accident.  Above  this  their 
frequency  rapidly  falls  off.  This  limitation  of 
the  period  strengthens  the  view  that  the  vari¬ 
ability  of  a  great  number  of  stars  is  produced 
by  the  disturbing  action  of  an  immense  body 
revolving  round  the  star  in  a  very  eccentric 
orbit. 

New  Stars. —  In  past  generations,  when  the 
whole  universe  was  supposed  to  be  only  a  few 
thousand  years  old,  it  was  quite  natural  to 
expect  that  new  stars  would  from  time  to  time 
be  created  to  shine  among  their  fellows.  But 
this  view  has  now  to  be  modified.  It  is  true 
that,  from  time  to  time,  a  star  is  seen  to  blaze 
out  where  none  was  known  before.  But  the 
theory  of  a  new  creation  is  refuted  by  the  fact 
that  such  stars  invariably  fade  out  in  the  course 
of  a  few  weeks  or  months.  On  some  very  rare 
occasions  they  have  continued  visible  to  the 
naked  eye  for  a  year  or  more,  and  they  can 
commonly  be  seen  by  the  telescope  for  several 
years.  The  first  remarkable  case  of  this  sort 
of  which  we  have  a  scientific  record  occurred  in 
1752.  On  11  November  of  that  year,  Tycho 
Brahe,  the  celebrated  astronomer  of  Uraniburg, 
observed  a  star  of  the  first  magnitude  in  the 
constellation  Cassiopeia.  Before  the  end  of  the 
month  it  was  so  bright  as  to  be  visible  in  full 
daylight.  Then  it  began  to  fade  away  and 
finally  disappeared  from  view  in  May  following. 
This  was  before  the  invention  of  the  telescope, 
so  that  Tycho  was  unable  to  trace  the  star  any 
longer.  Thirty-two  years  later  Kepler  observed 
a  similar  star  in  the  constellation  Ophiuchus. 
This  star  continued  visible  to  the  naked  eye  for 
more  than  a  year,  but  it  never  became  so  bright 
as  the  star  of  Tycho.  As  the  heavens  were 
more  carefully  watched,  and  photographs  of  the 
stars  were  taken,  these  new  stars  were  found  to 
be  more  frequent  than  was  formerly  supposed. 
During  the  19th  century  11  were  observed  to 
blaze  out,  more  than  half  of  which  were  dur¬ 
ing  the  last  14  years  of  the  century.  But  the 
greatest  number  of  them  scarcely  reached  the 
limit  of  visibility  to  the  naked  eye,  being  dis¬ 
covered  principally  by  photography.  On  20 
Feb.  1901  the  most  wonderful  of  these  objects 
which  had  been  seen  for  300  years  blazed  out 
in  the.  constellation  Perseus.  In  two  or  three 
days  it  was  the  third  brightest  star  in  the 
heavens.  Then,  following  the  example  of  its 
predecessor,  it  gradually  faded  away,  though  it 
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still  remains  visible  in  the  telescope.  <  It  is  not 
yet  certain  whether  this  object  was  impressed 
on  any  photographs  until  within  a  few  days  of 
its  first  appearance. 

Similarly  on  8  June  1919  a  brilliant  new 
star  appeared  in  Aquila,  almost  on  the  border 
between  Aquila  and  Serpeus.  When  brightest 
this  was  almost  as  bright  as  Vega,  the  brightest 
star  of  the  northern  heavens,  and  it  was  of  a 
very  blue  color.  It  rapidly  faded  away,  until 
now  it  is  only  a  telescopic  object. 

By  what  convulsion  of  nature  these  objects 
burst  forth  it  is  quite  beyond  the  power  of 
our  present  science  to  decide.  It  is  _  certain 
that  the  amount  of  light  and  heat  emitted  by 
these  stars  was  suddenly  increased  hundreds  or 
even  thousands  of  times.  One  of  the  most 
plausible  explanations  is  that  of  a  collision.  It 
is  supposed  that  the  star  itself  may  have  col¬ 
lided  with  another  —  perhaps  a  planet  in  its 
neighborhood  —  or  rushed  to  its  own  destruc¬ 
tion  in  some  nebulous  mass.  But  this  is  only 
conjecture. 

Very  curious  has  been  the  fate  of  these 
objects  after  they  have  faded  away.  Those 
recently  observed  have  been  found  to  change 
into  nebulae;  a  mass  of  glowing  gas  emitting 
the  bright  spectral  rays  of  hydrogen  and  other 
gases.  Photographs  and  spectroscopic  observa¬ 
tions  give  evidence  of  some  explosive  action, 
throwing  out  corpuscles  with  immense  velocity 
in  every  direction,  but  throw  no  light  on  the 
origin  of  the  explosion. 

Star  Clusters. —  One  of  the  remarkable  fea¬ 
tures  of  the  heavens  revealed  by  the  telescope 
consists  in  star  clusters  —  great  numbers  of 
these  bodies  crowded  into  a  space  which,  meas¬ 
ured  by  the  expanse  of  the  heavens,  must  be 
comparatively  limited.  It  is  not  at  all  uncom¬ 
mon  to  find  hundreds  of  stars  in  a  single  bunch 
so  closely  packed  together  that,  to  the  naked 
eye  or  in  a  small  telescope,  nothing  is  seen  but 
a  minute  patch  of  light.  One  of  the  most  re¬ 
markable  of  these  contains  60,000  stars,  situated 
in  the  constellation  Hercules,  another  in  the 
constellation  Centaurus  was  described  by  Sir 
John  Herschel  as  one  of  the  most  remarkable 
objects  in  the  heavens.  There  exists  every 
variety  of  such  clusters,  from  these  closely 
packed  ones  to  the  agglomerations  of  the  Milky 
Way,  which  any  careful  observer  of  the 
heavens  can  see  on  any  clear  evening  during  the 
late  summer  and  autumn.  Close  together  as 
the  component  stars  of  these  clusters  appear  to 
be  there  is  no  doubt  that  they  are  really  sepa¬ 
rate  from  each  other  by  distances  vaster  than 
those  which  separate  the  planets  of  our  solar 
system;  otherwise  the  most  powerful  telescope 
would  not  distinguish  them  as  separate  stars, 
but  present  them  to  our  view  as  if  confused  to¬ 
gether  in  one  mass  of  light. 

By  several  different  methods  the  distances 
from  us  of  the  globular  clusters  have  very 
recently  been  found  by  Shapley  of  the  Mount 
Wilson  Solar  Observatory.  It  is  shown  that 
while  the  cluster  in  Centaurus  is  the  nearest, 
the  more  distant  are  not  infinitely  remote  from 
our  Milky  Way  cluster,  but  are  outside  of  it 
and  apparently  connected  with  it.  They  are, 
in  short,  now  known  to  be  small  universes 
of  stars,  the  distances  through  them  being  meas¬ 
ured  in  hundreds  of  light  years  instead  of  in 


tens  of  thousands  as  in  the  case  in  our  Milky 
Way  cluster. 

It  is  a  remarkable  fact  that  many  of  these 
clusters  contain  a  great  number  of  variable 
stars.  This  fact,  taken  in  connection  with  the 
probable  cause  of  variability  already  men¬ 
tioned,  makes  plausible  the  idea  that  close  binary 
systems  are  very  numerous  in  the  clusters.  If, 
at  any  one  moment,  all  the  stars  of  the  cluster 
were  at  rest,  they  would  in  course  of  time  be 
drawn  together  by  mutual  gravitation.  Each 
star  must,  therefore,  be  in  rpotion  relative  to 
the  others,  describing  some  kind  of  an  orbit 
around  their  centre  of  gravity. 

The  laws  of  revolution  in  cases  like  this 
must  be  very  complicated,  but  as  they  require 
thousands  of  years  to  go  through  their  changes 
and  accurate  observations  have  been  made  for 
hardly  more  than  a  century,  astronomers  are 
not  yet  able  to  investigate  them  fully. 

Constitution  of  the  Stars. —  There  is  no 
reasonable  doubt  that  the  general  constitution 
of  the  stars  is  the  same  as  that  of  our  sun;  and 
that  they  consist  of  masses  of  intensely  hot 
vapors  of  the  substance  composing  them,  com¬ 
pressed  together  by  the  mutual  gravitation  of 
their  parts.  As  we  have  already  said,  the  stars 
are  composed  in  the  main  of  the  substances 
found  to  exist  in  the  sun,  but,  probably,  in  a 
great  variety  of  forms  as  regards  density  and 
temperature.  The  spectra  of  the  stars,  consist¬ 
ing,  as  most  of  them  do,  of  a  bright  continuous 
spectrum  crossed  by  dark  lines,  show  that  we 
see  the  luminous  surface  through  an  atmos¬ 
phere  cooler  than  itself,  though  really  intensely 
hot. 

The  stars  differ  enormously  in  their  actual 
luminosity,  that  is,  in  the  actual  amount  of  light 
emitted  by  each.  If  they  were  all  equally  lumi¬ 
nous  we  could  form  an  idea  of  their  relative 
distance  by  their  brightness ;  the  farther  a  star 
was  away  the  fainter  it  would  shine.  But  as 
a  matter  of  fact,  some  of  the  brightest  stars  in 
the  heavens  are  so  distant  that  their  parallax 
proves  to  be  immeasurably  small.  This  is  not 
the  case  with  Sirius,  the  brightest  of  all,  which 
has  a  parallax  of  0"  .38,  showing  it  to  be  situ¬ 
ated  at  a  distance  from  which  light  would 
travel  in  about  nine  years.  But  the  next  bright¬ 
est,  Canopus  (not  visible  farther  north  than  our 
Southern  States),  is  so  distant  that  no  parallax 
can  be  shown  by  the  most  refined  measures. 
The  conclusion  is  that  it  must  be  10,000  times 
as  luminous  as  our  sun ;  possibly  100,000  times. 
This  is  the  case  with  several  stars  in  or  near 
the  constellation  Orion.  At  the  other  extreme, 
we  find  that  among  the  nearer  stars  are  several 
not  visible  to  the  naked  eye.  It  is  true  that 
the  nearest  of  all,  Alpha  Centauri,  is  nearly  of 
the  first  magnitude ;  but  the  next  in  order,  61 
Cygni,  is  only  of  the  sixth  magnitude ;  two 
others  are  quite  invisible  to  the  naked  eye.  This 
shows  that  there  are  stars  much  less  luminous 
than  the  sun;  and  that  the  greatest  stars  are 
probably  millions  of  times  more  luminous  than 
the  smallest  ones. 
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Simon  Newcomb. 

Revised  by  Eric  Doolittle. 

STARS  AND  BARS,  The,  a  name  applied 
to  the  flag  of  the  Confederate  States  of 
America.  It  was  an  adaptation  of  the  stars  and 
stripes.  On  5  March  1861  the  Flag  Committee 
appointed  in  the  provisional  Senate  of  the 
Southern  States  recommended  that  <(the  flag 
of  the  Confederate  States  shall  consist  of  a 
red  field  with  a  white  space  extending  horizon¬ 
tally  through  the  centre,  and  equal  in  width 
to  one-third  the  width  of  the  flag.55  It  was 
first  displayed  4  March  1861,  simultaneously 
with  the  inauguration  of  Lincoln,  being  un¬ 
furled  over  the  State  House  at  Montgomery, 
Ala.  In  1863  the  Confederate  Senate  adopted 
a  white  flag  with  one  blue  star  in  the  centre, 
the  Stars  and  Bars  bearing  too  close  a  re¬ 
semblance  to  the  Stars  and  Stripes. 

STARS  AND  STRIPES,  The.  See  Flag 

of  the  United  States. 

STARVATION,  or  INANITION,  low¬ 
ered  vitality,  accompanied  by  emaciation,  en- 
feeblement  which  if  prolonged  results  in  death, 
through  lack  of  food.  Starve  is  derived  from 
Old  English  steorfan,  to  die.  The  phenomena 
of  starvation  presents  subjects  of  great  interest 
from  their  bearing  upon  phenomena  induced 
through  the  inability  to  take  nourishment  oc¬ 
casioned  by  some  diseases.  According  to  Chos- 
sat,  the  symptoms  which  intervene  in  starva¬ 
tion  are  at  first  marked  by  a  very  rapid  di¬ 
minution  in  the  weight  of  the  body;  this  de¬ 
crease,  however,  becoming  more  gradual  as 
death  approaches.  A  striking  uniformity  is 
found  between  the  period  at  which  death  re¬ 
sults  from  starvation  and  the  loss  of  weight 
experienced.  Thus  Chossat  found  that  in  dif¬ 
ferent  warm-blooded  animals  death  resulted 
when  the  body  had  lost  about  40  per  cent 
or  two-fifths  of  its  original  and  normal  weight. 
Great  variations  undoubtedly  existed  in  the 
extremes  of  Chossat’s  cases ;  the  circumstances 
which  seem  most  powerfully  to  have  affected 
these  results  being  the  amount  of  fat  con¬ 
tained  in  the  body  prior  to  the  beginning  of 
the  starvation  period.  The  animals  which  had 


most  fat  stored  up  lost  weight  quickest  and  at 
the  same  time  lived  longest.  Chossat  found 
that  in  animals  undergoing  starvation  the  symp¬ 
toms  observed  during  the  first  half  or  two- 
thirds  of  the  period  are  those  of  calmness  and 
quietness;  the  temperature  then  becoming  ele¬ 
vated,  restlessness  and  agitation  prevails;  and 
when  life  is  terminated  by  the  rapid  fall  of 
the  temperature  stupor  supervenes.  The  ex¬ 
tremities  become  cold  and  weak,  and  are  finally 
unable  to  support  the  weight  of  the  body; 
while  the  pupils  of  the  eyes  become  dilated; 
and  occasionally  at  death  convulsive  twitchings 
may  be  present.  The  excreta  are  small  in 
quantity  after  those  which  are  voided  as  the 
result  of  the  food  last  partaken  of,  and  con¬ 
sist  chiefly  of  greenish  matters,  probably  de¬ 
rived  from  the  biliary  secretions.  At  death  the 
faeces  become  watery  and  contain  saline 
matters. 

The  fatty  matters  are  almost  entirely  re¬ 
moved  by  starvation,  and  the  blood  loses  three 
fourths  of  its  original  amount.  It  is  probable 
that  the  total  nutritive  powers  of  the  body 
during  starvation  go  to  nourish  the  nervous 
tissues,  the  loss  of  which  is  very  small;  while 
the  true  mode  of  death  from  starvation  ap¬ 
pears  to  be  death  from  want  of  heat,  the  body 
being  preserved  alive,  notwithstanding  the  want 
of  fresh  nutritive  material,  by  the  combustion 
or  absorption  of  the  fatty  matters  it  contains. 
Chossat  also  found  that  proportionally  to  the 
more  active  nutrition  and  waste  in  young 
animals,  such  died  sooner  from  starvation  than 
older  forms ;  and  he  also  determined  the  equally 
important  fact  that  if  young  animals  especially 
are  supplied  with  an  insufficient  amount  of 
food,  they  succumb  as  if  they  were  actually 
starved;  the  process  of  starvation  being  of 
necessity  more  gradual  in  the  latter  instance. 
The  mere  variations  in  the  temperature  ob¬ 
served  by  Chossat  formed  more  prominent 
points  of  note  in  his  observations  than  the 
actual  decrease  of  heat.  It  fluctuated  or  varied 
daily,  in  some  cases,  some  5°  and  6°  F.,  instead 
of  1°  and  2°  F.,  as  (observed  in  the  normal  and 
healthy  state  of  the  body.  In  the  human  sub¬ 
ject  the  symptoms  of  starvation  have  been 
closely  studied  by  physiologists,  with  the  effect 
of  determining  a  stated  order  in  their  ap¬ 
pearance  and  effects.  The  preliminary  hun¬ 
ger  appears  to  be  accompanied  in  the  first 
instance  by  severe  pain  in  the  stomach  and 
epigastric  region  generally.  The  thirst  be¬ 
comes  intense  and  although  undoubtedly  in 
man  the  want  of  water  induces  death  at  a 
much  earlier  period  than  where  drink  is  at¬ 
tainable  by  Lower  forms  (for  example,  birds), 
the  want  of  water  may  in  reality  make  com¬ 
paratively  little  difference  in  the  invasion  of 
the  fatal  period.  Sleeplessness  appears  to  be 
early  manifested;  the  severe  pain  at  first  felt 
in  the  stomach  gradually  ceasing.  A  charac¬ 
teristic  feeling  of  sinking  and  weakness  is  de¬ 
scribed  as  occurring  in  the  epigastric  region, 
the  thirst  still  continuing  to  an  agonizing  de¬ 
gree.  The  face  assumes  meanwhile  an  anx¬ 
ious,  pale  expression;  the  eyes  are  wild  and 
staring;  and  the  whole  countenance  and  body 
participate  in  rapid  general  emaciation.  The 
body  latterly  exhales  a  fetid  (odor;  the  breath 
and  lung  secretions  become  strong-smelling; 
and  the  skin  is  said  to  become  covered  with 
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a  brown  secretion  —  these  results,  doubtless, 
arising  from  the  decomposition  and  organic 
decay  of  the  tissues.  The  gait  totters,  the 
mind  becomes  impaired,  delirium  or  convul¬ 
sions  may  ensue  and  death  occurs,  with  or  with¬ 
out  the  accompaniment  of  diarrhoea.  Post¬ 
mortem  reveals  a  state  of  anaemia  in  all  parts 
of  the  body  but  the  brain,  which  appears  to  the 
last  to  receive  a  due  supply  of  blood.  The  fat 
is  entirely  wanting  and  the  various  organs  and 
tissues  have  greatly  lost  in  bulk.  The  coats  of 
the  small  intestine  are  found  exceedingly  thin. 
The  gall-bladder  generally  contains  much  bile, 
and  the  body  goes  more  rapidly  to  decay  than 
after  death  from  ordinary  causes. 

Starvation  suggests  inquiries  respecting  ab¬ 
stinence  in  diet  and  from  various  or  particular 
kinds  of  food.  A  sudden  and  unfavorable 
change  in  a  given  dietary  may  induce,  in  virtue 
of  the  new  food  containing  a  low  percentage  of 
certain  nutritive  matters,  symptoms  analogous 
to  those  of  starvation.  Want  of  nutriment 
produces  an  incapacity  for  the  digestion  of 
whatever  amount  is  supplied,  a  result  probably 
due  to  nervous  causes  and  primarily  perhaps 
to  the  want  of  stimulation  of  the  appetite 
through  insufficient  secretion  of  gastric  juice. 

Where  the  temperature  of  the  body  is  main¬ 
tained  in  tolerable  efficiency,  life  may  be  pro¬ 
longed  for  great  periods  without  food,  a  state 
of  syncope  prevailing  —  as  in  several  noted 
cases  of  so-called  apparent  death.  It  was 
found  by  Chossat  that  in  the  case  of  animals 
whose  death  seemed  imminent  from  starvation, 
restoration  took  place  primarily  by  the  applica¬ 
tion  of  artificial  heat.  They  thus  manifested 
activity,  and  were  able  afterward  to  partake 
of  food.  From  8  to  10  days  is  regarded  as 
the  usual  period  during  which  human  life  can 
be  supported  without  food  or  drink.  If  water 
be  given  this  period  may  be  greatly  exceeded, 
and  where  a  moist  condition  of  the  atmos¬ 
phere  exists  life  may  for  the  same  reason  be 
prolonged.  A  case  is  recorded  in  which  some 
workmen  were  dug  out  alive  after  14  days’ 
confinement  in  a  cold  damp  vault;  and  another 
is  mentioned  in  which  a  miner  was  extricated 
alive  after  being  shut  up  in  a  mine  for  23 
days,  during  the  first  10  of  which  he  subsisted 
on  a  little  dirty  water.  He  died,  however, 
three  days  after  his  release.  Life  has  been 
prolonged  for  60  days  in  a  person  suffering 
from  religious  mania  who  abstained  from  food, 
supporting  his  existence  by  sucking  an  orange. 
In  some  remarkable  cases  of  nervous  hysteria 
and  other  diseased  conditions  no  food  may 
be  taken  and  yet  the  body  be  perfectly  sus¬ 
tained.  The  system  is  disposed  or  becomes 
inured  to  the  abstinence,  just  as  under  other 
conditions  it  exhibits  a  want  of  susceptibility 
to  the  ordinary  effects  of  certain  medicines. 
(See  Fasting).  Consult  Benedict,  F.  G.,  (A 
Study  of  Prolonged  Fasting)  (Washington 
1915)  ;  Davies,  ^Starvation*  (in  Popular  Sci¬ 
ence  Monthly  1884-85,  Vol.  XXVI)  ;  Leeson, 
(Death  from  Starvation  (in  Dublin  Medical 
Press  1847). 

STARVED  ROCK,  a  high,  isolated  pinnacle 
on  the  south  side  of  the  valley  of  Illinois  be¬ 
tween  Utica  and  Ottawa,  La  Salle  County, 
Ill.  Its  name  indicates  the  '  fate  of  the 
last  of  the  Illini  Indians  who  were  besieged 
by  invading  Iroquois  Indians  until  their  sup¬ 


plies  gave  out.  This  rock,  known  as  La  Rocher 
to  the  French,  was  a  famous  locality  all  through 
the  early  history  of  the  north-central  Illinois 
region  for  it  is  a  conspicuous  landmark  at  the 
head  of  navigation  in  Illinois  River.  Late  in 
1682  La  Salle  built  on  its  summit  the  fort 
<(Saint  Louis  des  Illinois®  which  was  a  most 
important  ioutpost  and  intended  to  be  the  cen¬ 
tre  of  a  large  French  colony.  With  sheer 
walls  rising  130  feet  above  the  river  at  its 
northern  base  and  almost  inaccessible  from  the 
bluffs  on  its  south  side,  it  was  easy  to  defend. 
The  area  on  top  was  somewhat  less  than  an 
acre.  The  fort  was  abandoned  about  1690  and 
the  Indians  and  traders  finally  left  its  vicinity. 
The  rock  consists  of  soft,  massive,  nearly 
horizontal  sandstone  of  Saint  Peters  forma¬ 
tion  which  constitutes  the  bluffy  sides  of  Illi¬ 
nois  Valley  in  La  Salle  County.  It  was  iso¬ 
lated  by  erosion  from  the  main  body  of  the 
formation  in  the  neighboring  bluffs.  It  is 
claimed  that  the  first  bituminous  coal  used  in 
the  United  States  was  obtained  near  Starved 
Rock  about  1695.  On  account  of  its  great  his¬ 
toric  interest  and  highly  picturesque  surround¬ 
ings,  Starved  Rock  has  been  made  a  State  park 
of  10,000  acres.  Consult  Baldwin,  C.,  (History 
of  La  Salle  County1* ;  Carter,  J.  D.,  (Last  of 
the  Illinois, *  and  Sauer,  C.  O.,  ^Geography  of 
the  Upper  Illinois  Valley*  (State  Geological 
Survey,  Bulletin  27). 

STASSFURTITE,  a  massive  variety  of 
the  mineral  boracite  (q.v.)  occurring  chiefly  at 
Stassfurt,  Germany,  where  a  few  hundred  tons 
are  annually  produced. 

STATE.  Political  scientists  of  the  present 
day  distinguish  sharply  between  the  idea  con¬ 
noted  by  the  term  “state®  and  that  indicated  by 
the  word  “government.®  By  “state®  is  meant 
the  body-politic  abstractly  considered, —  the  en¬ 
tity  that  possesses  and  exercises  the  sovereign 
political  will.  By  “government®  is  meant  the 
mechanism  of  political  rule,  the  ensemble  of 
the  agencies  through  which  the  tasks  of  the 
state  are  performed.  The  present  article  will 
be  devoted  to  a  discussion  of  the  nature  of 
the  state.  A  treatment  of  Government  will 
be  found  under  that  title. 

As  distinguished  from  a  society,  by  which 
is  meant  simply  an  aggregate  of  human  beings 
living  together  and  united  by  mutual  economic 
and  social  interests,  a  state  is  a  body  of  in¬ 
dividuals  that  has  assumed  an  organized  form, 
that  has  a  definite  membership,  and  has  created 
for  itself  specific  organs  for  expressing  and 
enforcing  its  corporate  will.  Thus,  in  order 
that  there  may  be  a  state,  three  elements  must 
be  present:  (1)  An  aggregate  of  human  beings, 
individually  termed  citizens  or  subjects,  form¬ 
ing  a  single  group  and  as  such  termed  a 
“people® ;  (2)  a  political  apparatus,  termed  a 
government,  and  administered  by  a  corps  of 
officials  collectively  termed  a  magistracy;  and 
(3)  a  body  of  rules  or  maxims,  written  or 
unwritten,  which  are  generally  recognized  to 
be  such  as  may  rightfully  be  enforced  by  those 
entrusted  with  the  exercise  of  the  powers  of 
the  state.  Whether  or  not  to  these  three  es¬ 
sential  elements  there  should  be  added  a 
fourth,  namely,  a  definite  area  of  land,  there 
is  a  difference  of  opinion.  The  eminent  Ger¬ 
man  publicist  Bluntschli,  who  may  be  taken 
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as  a  representative  of  one  view,  defines  a 
state  as  “the  politically  organized  national  per¬ 
son  of  a  definite  country.®  On  the  other 
hand,  Holland  declares  that  ((a  state  is  a  numer¬ 
ous  assemblage  of  human  beings  generally  oc¬ 
cupying  a  certain  territory,  among  whom  the 
will  of  the  majority,  or  of  an  ascertainable 
class  of  persons,  is,  by  the  strength  of  such 
a  majority  or  class,  made  to  prevail  against  any 
number  who  oppose  it.®  The  definition  of^ 
Bluntschli  is  undoubtedly  applicable  to  all  mod¬ 
ern  civilized  states,  but  certainly  is  not  descrip¬ 
tive  of  very  many  bodies-politic  of  the  past. 
Indeed,  political  sovereignty,  by  which  is  meant 
the  supreme  power  of  the  state,  was  for  many 
years,  according  to  the  ideas  of  the  peoples  of 
western  Europe,  not  territorial  at  all,  but  based 
upon  a  personal  allegiance  of  the  subjects  to 
their  rulers. 

A  people,  a  government  and  a  body  of  laws 
are  what  may  be  termed  the  essential  material 
elements  of  which  a  state  is  composed.  In  ad¬ 
dition  to  these  there  is  one  characteristic  that 
it  must  possess  in  order  properly  to  deserve  its 
title  and  to  be  distinguished  from  the  others 
and  lower  types  of  political  life.  This  unique 
and  distinguishing  characteristic  is  sovereignty. 
By  sovereignty  is  meant  the  highest,  or  supreme 
power.  It  thus  means  that  its  possessor  is  it¬ 
self  the  ultimate  source  of  all  the  laws  that  are 
enforced  over  the  territory  which  it  claims  as 
its  own,  and  over  citizens  or  other  persons 
subject  to  its  authority.  It  means,  in  short, 
formal  legal  omnipotence.  The  word  formal 
is  used,  for  of  course  the  power  of  control 
that  any  state  may  actually  exercise  is  limited 
by  the  intolerance  of  its  subjects  of  oppression. 
But,  formally,  a  state,  because  legally  subject 
to  the  control  of  no  other  law-making  power, 
has  the  power  to  issue  such  legally  binding 
commands  as  it  sees  fit.  Directly  or  indirectly, 
it  is  the  source  of  all  the  rules  that  regulate 
not  only  the  conduct  of  its  subjects  and  others 
for  the  time  being  subject  to  its  authority, 
but  those  that  determine  the  form  of  its  own 
government  and  the  respective  powers  of  its 
several  organs  and  officials.  The  exercise  of 
all  political  powers,  either  by  individuals  or 
associations  of  individuals,  are,  therefore,  vali¬ 
dated  only  by  its  sanction.  The  state  is  thus 
legally  supreme,  not  only  as  the  ultimate  source 
of  all  law,  but  is  itself  the  determinator  of  the 
matters  that  it  will  regulate,  and  the  manner 
in  which  it  will  regulate  them.  Thus,  as  the 
Austrian  publicist,  Jellinek,  has  put  it:  ^Obli¬ 
gation  through  its  own  will  is  the  legal  char¬ 
acteristic  of  the  state.® 

It  is  the  state,  it  is  to  be  observed,  that  is 
the  possessor  of  sovereignty  —  its  “subject,®  as 
continental  writers  express  it  —  not  the  gov¬ 
ernment.  To  the  government  is  entrusted  only 
the  execution  of  the  sovereign  will  of  the  state. 
The  powers  of  each  governmental  organ  and 
of  each  public  official  are  obtained  from  the 
state  and  are  limited  and  defined  by  its  laws. 
Thus  at  any  given  time  a  citizen,  though 
potentially  subject  in  every  matter  of  life, 
liberty  and  property  to  the  will  of  his  state, 
possesses  a  sphere  of  freedom,  defined  by  exist¬ 
ing  laws,  upon  which  those  exercising  political 
authority  may  not  trespass.  To  quote  the 
words  of  Professor  Burgess:  “The  individual  is 
defended  in  this  sphere  against  the  government 


by  the  power  (the  state)  that  makes  and  main¬ 
tains  and  can  destroy  the  government;  and 
by  that  same  power  through  the  government, 
against  encroachments  from  any  other  quarter. 
Against  that  power  itself,  however,  he  has  no 
defense.® 

Sovereignty  is  an  attribute  of  a  political 
body  that  has  to  be  demonstrated  as  a  matter  of 
fact,  and  not  as  a  matter  of  law.  In  other 
words,  there  is  no  proper  distinction  between 
de  facto  and  de  jure  states,  these  terms  being 
applicable  only  to  governments.  (See  Govern¬ 
ment).  If  a  given  community  of  human 
beings,  yielding  a  general  obedience  to  an  es¬ 
tablished  government,  asserts  and  fairly  demon¬ 
strates  that  it  is  able  to  maintain  a  freedom 
from  the  control  of  any  other  political  power, 
it  becomes  by  that  very  fact  a  state,  and  is  en¬ 
titled  to  recognition  by  other  states  as  such.  It 
is,  however,  the  actual  fact  of  independence 
from  foreign  control  and  maintenance  of 
domestic  order  that  demonstrates  the  existence 
of  the  sovereignty  of  the  state  in  question,  and 
not  its  recognition  as  a  state  by  the  other 
powers.  Thus,  for  example,  the  American 
colofiies  ceased  to  be  dependencies  and  became 
states  not  by  reason  of  their  recognition  as  such 
by  England  and  European  nations,  but  because 
of  their  actual  ability  to  maintain  that  freedom 
from  Great  Britain’s  control  which  they 
formally  asserted  in  1776.  The  sovereignty  of 
a  state  thus  bears  a  double  aspect.  Considered 
internally,  that  is,  from  the  viewpoint  of 
municipal  law,  it  appears  as  legal  omnipotence. 
Looked  at  from  the  viewpoint  of  its  relations 
to  other  states  it  appears  simply  as  independ¬ 
ence.  In  the  one  case,  it  means  the  affirmative 
legal  power  of  enforcing  its  will  upon  all  those 
subject  to  its  authority.  In  the  other  case,  it 
signifies  simply  freedom  from  foreign  control. 
From  the  domestic  standpoint,  it  signifies 
supremacy.  From  the  international  standpoint, 
it  means  equality. 

The  state,  though  itself  the  source  of  all 
law,  can  only  operate  through  law.  That  is  to 
say,  an  expression  of  its  sovereign  will  can 
validly  proceed  only  from  those  legislative 
mouthpieces  that,  by  already  existing  law,  have 
been  granted  the  right  to  voice  its  commands, 
and  these  commands  may  be  legally  enforced 
only  according  to  laws  already  established.  Be¬ 
cause  of  its  legal  omnipotence  the  state  may  at 
any  time  alter  these  rules  according  to  the 
methods  provided  for  the  amendment  or  repeal 
of  laws,  but  as  they  exist  at  any  time  the  laws 
control.  Any  action  not  sanctioned  by  their 
provisions,  however  much  approved  by  those 
in  political  authority,  cannot,  strictly  speaking, 
be  termed  an  action  of  the  state. 

Itself  the  creator  of  all  law,  the  state  is  not 
itself  a  product  of  law.  Constitutions  create 
governments,  not  states.  They  are  the  crea¬ 
tions  of  states  already  existent.  The  cre¬ 
ative  force,  in  the  birth  of  states,  is  that  feel- 
ing^  of  unity  interests  and  desires  that  leads  a 
society  of  human  beings  to  assume  a  corporate 
form  and  create  the  political  organs  necessary 
for  the  attainment  of  all  those  interests  that  are 
connected  with  or  arise  out  of  their  existence  as 
a  national  unit.  This  being  so,  it  follows  that 
sovereignty  cannot  arise  out  of  any  formal, 
legal  or  conventional  act.  In  other  words,  a 
state  cannot  be  created  by  formal  agreement 
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between  individuals,  as  postulated  by  the  social 
compact  theory,  nor  brought  into  being  by  a 
compact  between  sovereign  states.  By  a  sur¬ 
render  of  private  rights,  individuals  cannot 
create  a  public  right;  by  a  treaty  agreement, 
there  cannot  be  created  a  political  power  with 
a  legal  authority  superior  to  that  of  the  parties 
establishing  it.  From  this  last  fact  it  ir¬ 
resistibly  follows  that  any  so-called  composite 
or  federal  state  that  has  for  its  basis  a  treaty 
or  compact  between  states  is  not  in  truth  a 
state  at  all,  but  a  mere  league  of  states,  and  this, 
notwithstanding  the  fact  that  very  extensive 
powers  may  have  been  granted  to  the  central 
governing  power.  Envisaged  as  a  legal  person, 
the  sovereignty  of  a  state  represents  the 
supremacy  of  its  will.  As  thus  representing  a 
supreme  will,  sovereignty  is  necessarily  an  in¬ 
divisible  unity.  A  divided  or  double  sovereignty 
is  an  impossibility.  A  given  body-politic  there¬ 
fore  either  possesses  sovereignty  and  is  for 
that  reason  a  state,  or  it  has  not  sovereignty, 
and,  as  a  result,  is  not  a  state  but  simply  an 
administrative  division  of  the  state  that  pos¬ 
sesses  sovereignty  over  it.  In  all  strictness 
then,  it  is  a  misuse  of  words  to  speak  of  a 
federal  state,  if  by  that  term  is  meant  a  state 
formed  by  a  federation  of  states ;  for  if,  in 
such  a  federation,  sovereignty  is  held  to  rest  in 
the  ceritral  body,  that  body  is  a  state,  and  its 
constituent  commonwealth  members  are  ipso 
facto  reduced  to  a  non-sovereign  condition,  and 
therefore  to  the  status  of  administrative  dis¬ 
tricts.  If,  however,  the  federating  units  each 
retain  their  sovereignty,  they  remain  states,  and 
no  central  sovereignty  or  state  can  be  held  to  be 
created.  In  the  one  case,  there  exists  but  one 
state  with  a  government  composed  of  one  set 
of  central  or  federal  organs  and  as  many  sets 
of  local  governmental  organs  as  there  are  mem¬ 
bers  of  the  union.  In  the  other  case,  there 
exist  as  many  states  as  there  are  confederated 
units,  an  equal  number  of  state  governments, 
and  a  central  government  that  acts  as  the  com¬ 
mon  agent  of  the  several  states ;  but  no  central 
state. 

The  line  of  distinction  between  a  single  na¬ 
tional  state  composed  of  non-sovereign  bodies- 
politic  enjoying  extended  powers  of  self-govern¬ 
ment,  and  a  confederation  of  states  with  a 
central  government  exercising  many  of  the 
most  important  sovereign  powers,  is  not  always 
easy  to  draw.  The  distinguishing  criterion  is 
not  the  amount  of  powers  actually  vested  in  the 
central  government  as  compared  with  those 
retained  by  the  individual  commonwealths,  nor 
whether  the  operation  of  federal  law  is  upon 
the  individual  states  themselves  or  directly 
upon  their  citizens,  nor,  necessarily,  upon  the 
manner  in  which  the  articles  of  union  may 
be  amended.  The  one  absolute  test  is  as  to 
the  power  or  lack  of  power  of  the  members  of 
the  union  themselves  to  determine,  in  the 
last  resort,  not  only  the  extent  of  the  obligations 
imposed  upon  them  by  the  articles  of  union,  but 
their  constitutional  right  to  withdraw  from  the 
union  when  they  see  fit. 

Bearing  in  mind  the  distinction  between  the 
possession  of  the  sovereignty  itself  and  the 
mere  exercise  of  certain  of  its  powers,  it  is  seen 
that  a  state  may,  without  in  any  wise  impairing 
its  sovereignty,  delegate  the  execution  of  its 
commands  not  only  to  governmental  agencies  of 


its  own  creation,  but  to  those  of  other  states ; 
for,  so  long  as  such  other  states,  or  their  gov¬ 
ernments,  act  bur  as  the  agents  of  the  first  state, 
it  is  the  sovereign  will  of  that  state  that  is  ex¬ 
ecuted.  And,  furthermore,  whatever  may  be 
its  actual  power,  the  state  in  question  has  the 
legal  right  itself  to  assume  again  the  actual  ex¬ 
ercise  of  the  powers  it  has  granted.  Such  a 
withdrawal  of  delegated  powers  may  be  in 
violation  of  existing  treaties,  and,  therefore, 
constitute  a  just  ground  for  complaint,  but  it 
is  not  an  illegal  act,  for  treaties  do  not  create 
law  in  the  strict  positive  sense.  Instances  of 
the  delegation  by  states  to  other  states  of  the 
exercise  of  important  powers  is  seen  in  the 
many  so-called  protectorates  that  exist  at  the 
present  day.  Confederacies,  real  and  personal 
unions,  and  colonies  are  not  similar  examples, 
for  in  them  the  exercise  of  powers  is  granted 
to  government  organs  created  by  the  sovereign 
parties  themselves. 

Theoretically,  there  is  no  limit  to  the  extent 
to  which  a  state  may  go  in  the  delegation  to 
other  states  of  the  exercise  of  its  power.  If, 
however,  in  any  one  respect  it  is  absolutely  de¬ 
prived  of  a  power,  so  that  it  cannot  legally,  at 
its  own  discretion,  resume  the  exercise  of  it, 
its  legal  omnipotence  is  destroyed  and,  together 
with  it,  its  sovereignty  and  right  to  the  title 
state. 

Because  the  denial  of  the  name  state  to  non¬ 
sovereign  powers  makes  it  necessary  to  refuse 
that  title  to  the  many  bodies-politic  that  gen¬ 
erally  have  been,  and  are,  so  designated,  as  for 
example,  the  members  of  a  federation  such  as 
the  United  States  of  America,  many  writers 
have  endeavored  to  discover  some  distinctive 
attribute  other  than  sovereignty  that  will  serve 
sharply  to  distinguish  states  from  provinces, 
departments  and  other  simple  administrative 
districts.  The  better  opinion  would  seem  to  be, 
however,  that  these  efforts  have  failed,  and 
must  continue  to  fail.  With  the  test  of 
sovereignty  discarded,  the  dividing  line  between 
states  and  other  political  bodies  becomes  an 
indeterminate  one,  and,  therefore,  an  exact 
definition  of  a  state  an  impossibility.  Logical 
exactness,  therefore,  even  at  the  expense  of 
wounding  political  sentiments,  requires  an  ad¬ 
herence  to  the  definition  of  a  state  as  a  neces¬ 
sarily  sovereign  body. 
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STATE  APPOINTMENTS.  See  Ap¬ 
pointments,  Federal,  State  and  Local. 

STATE  APPROPRIATIONS.  See  Ap¬ 
propriations,  American  System  of;  Budgets, 
American. 

STATE  BANKING  SYSTEMS.  See 

Banks  and  Banking — State  Banking  Sys¬ 
tem  (Article  10). 

STATE  BANKS.  See  Banks  and  Bank¬ 
ing —  State  Banking  System  (Article  10) 
and  Bank  Organization  and  Management 
(Article  15). 

STATE  BOARD  OF  EQUALIZATION. 

See  Taxation. 

STATE  BOUNDARIES.  See  Bound¬ 
aries  of  the  United  States. 

STATE  BUDGETS.  See  Budgets,  Amer¬ 
ican;  Appropriations,  American  System  of. 

STATE  BUILDING  LAWS.  See  Build¬ 
ing  Laws. 

STATE  COLLEGE  OF  WASHING¬ 
TON,  The,  located  at  Pullman,  Wash.  It  was 
founded  in  1890  in  pursuance  of  the  national 
land  grant  act  of  1862  endowing  agricultural 
and  mechanical  colleges.  The  national  govern¬ 
ment  granted  190,000  acres  of  land,  the  proceeds 
of  the  sale  of  which  will  constitute  a  per¬ 
manent  endowment  for  the  institution.  Women 
are  admitted  on  equal  terms  with  men.  The 
regular  courses  are  offered  by  the  following 
colleges  and  schools:  (1)  College  of  Agricul¬ 
ture,  which  is  composed  of  the  following  de¬ 
partments  :  Animal  Husbandry,  Agricultural 
Engineering,  Dairy  Husbandry,  Farm  Crops, 
Farm  Management,  Forestry,  Horticulture, 
Plant  Pathology,  Poultry  Husbandry,  Soils. 
(2)  School  of  Education.  (3)  College  of 
Home  Economics.  (4)  College  of  Mechanic 
Arts  and  Engineering,  which  is  composed  of 
the  following  departments :  Architecture,  Ma¬ 
thematics  and  Civil  Engineering,  Mechanical 
and  Electrical  Engineering,  and  Physics.  (5) 
School  of  Mines.  (6)  School  of  Music  and 
Applied  Design.  (7)  School  of  Pharmacy. 
(8)  College  of  Sciences  and  Arts,  which  is  com¬ 
posed  of  the  following  departments :  Botany, 
Chemistry,  Chemical  Engineering,  Economic  Sci¬ 
ence  and  History,  English,  Foreign  Languages, 
Geology,  Zoology.  (9)  College  of  Veterinary 
Science.  (10)  Department  of  Military  Science 
and  Tactics.  (11)  Department  of  Physical  Edu¬ 
cation  and  Athletics. 

In  all  the  above  departments  the  work  in  the 
four-year  courses  leads  to  the  degrees  of 
bachelor  of  arts  or  bachelor  of  sciences.  The 
School  of  Pharmacy  offers  a  two-year  course 
leading  to  the  degree  of  graduate  in  pharmacy 
(Ph.G.),  and  also  a  three-year  course  leading 
to  the  degree  of  pharmaceutical  chemist 
(Ph.C.),  in  addition  to  the  four-year  course 


which  leads  to  the  degree  of  bachelor  of 
science  in  pharmacy.  The  College  of  Vet¬ 
erinary  Science  also  confers  the  degree  of  doc¬ 
tor  of  veterinary  medicine  (D.V.M.). 

The  degree  of  master  of  arts  (M.A.)  or 
master  of  science  (M.S.)  is  conferred  upon 
the  completion  of  one  full  year  of  work  after 
receiving  the  bachelor’s  degree  from  this  insti¬ 
tution  or  another  institution  of  well-recognized 
standing.  Professional  degrees  in  Engineer¬ 
ing  are  conferred  upon  graduates  of  the  State 
College  who  have  been  in  successful  profes¬ 
sional  work  for  at  least  three  years  and  have 
had  charge  of  difficult  engineering  or  industrial 
enterprises. 

There  is  also  a  Department  of  Elementary 
Science  to  which  students  are  eligible  after  the 
completion  of  the  eighth  grade  of  the  public 
schools.  The  courses  offered  in  this  depart¬ 
ment  are  largely  along  vocational  lines  in  agri¬ 
culture,  commercial  and  mechanic  arts. 

The  study  of  military  science  is  required  of 
all  male  students. 

The  college  grounds  include  approximately 
650  acres,  75  of  which  is  set  apart  for  the  col¬ 
lege  campus.  The  buildings  include  the  Ad¬ 
ministration  Building,  Bryan  Hall,  named  in 
honor  of  Ex-President  E.  A.  Bryan,  Science 
Hall,  Morrill  Hall,  Van  Doren  Hall,  College 
Hall,  Mechanic  Arts  Building,  Mechanical 
Building,  yeterinary  buildings,  James  Wilson 
Hall,  Music  Conservatory,  Ferry  Hall,  the 
dormitory  for  men,  named  for  the  first  State 
governor  of  Washington,  Stevens  Hall,  the  dor¬ 
mitory  for  women,  named  for  the  first  terri¬ 
torial  governor,  gymnasium  and  armory,  Col¬ 
lege  Hospital  and  the  president’s  house. 

The  laboratories  for  instruction  in  the  bio¬ 
logical  a»d  physical  sciences  are  well  equipped 
with  modern  appliances.  The  library  now  con¬ 
tains  more  than  60,000  bound  volumes  and  more 
than  100,000  unbound  pamphlets  and  books.  The 
students  in  1923  numbered  2,113  and  the  faculty 
239. 

In  addition  to  the  colleges  and  schools  men¬ 
tioned  above,  in  which  courses  leading  to  de¬ 
grees  are  offered,  the  institution  operates  an 
agricultural  experiment  station  in  which  the 
following  departments  are  maintained:  Agri¬ 
culture,  Botany,  Chemistry,  Dry  Land  Investi¬ 
gations,  Entomology  and  Zoology,  Horticulture, 
Irrigation  Engineering,  Veterinary  Science  and 
Plant  Pathology.  The  experiment  station  is 
partly  supported  by  funds  established  by  acts 
of  Congress.  There  is  also  a  department  of 
extension  service  operated  in  co-operation  with 
the.  United  States  Department  of  Agriculture 
which  is  partly  supported  by  the  Smith-Lever 
fund  established  by  Congress  in  May,  1914.  The 
extension  service  consists  largely  in  extension 
work  in  agriculture  and  home  economics. 

STATE  CONSTITUTIONS.  See  Con¬ 
ventions,  Constitutional  in  the  United 
States. 

STATE  CONTROL,  Growth  of.  I.  The 

State,  an  organized  political  entity,  possessing 
and  exercising.  sovereign  powers,  has  always 
since  its  establishment  controlled  more  or  less 
completely  the  activities  of  its  members,  social, 
political,  economic  and  moral,  the  extent  of 
such  control  depending  upon  a  nhmber  of  fact¬ 
ors,  such  as  character  of  government,  state  of 
civilization,  classes  of  society  and  political  and 
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social  ideals.  States  may  be  divided  into  two 
classes,  according  to  whether  government  is 
completely  centralized  or  not.  In  completely 
centralized  governments,  such  as  Great  Britain, 
France  and  Italy,  the  right  of  control  is  en¬ 
trusted  to  the  national  authorities  while  the 
local  subdivisions  such  as  counties  and  munici¬ 
palities  act  as  their  agents.  In  the  federalized 
form  of  government,  such  as  the  United  States 
and  Germany,  the  sovereign  powers  are  par¬ 
celed  out  between  the  national  and  local 
organizations,  each  government  being  independ¬ 
ent  of  the  other  within  its  own  especial  field. 
With  respect  to  growth,  state  control  has  ex¬ 
hibited  two  marked  tendencies :  first,  that  of  the 
extension  of  the  field  of  control  entrusted  to 
national  authorities  at  the  expense  of  the  local 
subdivisions,  and  second,  extension  of  control 
exercised  by  the  government  at  the  expense  of 
the  individual  liberty  of  its  citizens  and  mem¬ 
bers. 

II.  In  general  there  are  four  distinct  theories 
upon  which  the  control  of  the  state  over  indi¬ 
viduals  and  groups  of  individuals  is  based, 
viz.,  the  divine  right  of  kings,  staatsgemacht 
or  force,  the  social  contract,  and  social  welfare. 
The  first  of  these  fundamental  theories  is  aptly 
illustrated  'by  the  reign  of  Louis  XIV  of  France 
and  his  slogan,  ((l’etat  c’est  moi.®  During  the 
past  generation  the  theory  was  expounded  and 
practised  by  the  former  emperor  of  Germany, 
Kaiser  Wilhelm  II,  with  what  results  the  world 
knows  too  well.  The  second  theoretical  basis, 
staatsgemacht  or  the  doctrine  of  force,  is  in 
practice,  although  not  in  theory,  closely  associ¬ 
ated  with  the  first,  for  the  purpose  of  giving  a 
religious  sanction  to  the  dominating  influence  of 
the  state  over  its  citizens.  The  third  theory, 
that  of  the  social  contract,  first  formulated  by 
Jean  Jacques  Rousseau  in  his  brilliant  but  now 
generally  discredited  ( Social  Contract,  >  con¬ 
stituted  a  distinct  advance  in  political  thinking 
and  was  naturally  accompanied  by  marked  im¬ 
provement  in  national  administration  and  in 
social  wellbeing.  The  fourth  theory,  that  of 
social  welfare,  was  first  enunciated  by  Aristotle 
in  his  (Politics)  and  revived  by  the  publicists 
and  statesmen  of  England  and  continental 
Europe  during  the  course  of  the  17th,  18th  and 
19th  centuries.  As  an  evolutionary  institution, 
the  state  is  held  to  be  the  natural  development 
of  the  family  and  like  it  exists  not  for  its  own 
ends  but  for  the  benefit  of  its  individual  mem¬ 
bers.  According  to  this  theory,  the  state  should 
exercise  control  over  its  members  whenever  and 
wherever  such  control  results  in  the  general 
welfare.  To  determine  the  scope  and  extent 
within  which  state  control  may  be  wisely  ex¬ 
ercised  for  the  good  of  its  citizens,  representa¬ 
tive  governments  have  become  a  practical 
necessity. 

III.  During  the  Middle  Ages  and  even  well 
into  the  period  generally  denominated  modern 
times,  all  the  more  important  European  nations 
were  either  absolute  or  limited  monarchies  and 
their  governments  were  dominated  by  a  group 
of  courtiers  who  professedly  believed  in  the 
divine  right  of  the  kings  under  whom  they 
served.  As  the  rank  and  file  of  the  citizens 
grew  in  political  wisdom  they  began  to  discuss 
the  functions  of  government  and  the  proper 
limitations  of  public  control  over  private  rights. 
The  first  great  movement  along  these  lines 
began  in  England  in  the  early  part  of  the  17th 


century  and  culminated  in  the  overthrow  of 
the  Stuarts  and  the  establishment  of  the  Puri¬ 
tan  Commonwealth  in  1649.  Unfortunately  for 
the  progress  of  civil  liberty  the  Commonwealth 
proved  unequal  to  the  task  imposed  upon  it, 
and  it  was  not  until  the  revolution  of  1688  that 
the  foundations  of  parliamentary  government 
and  its  concomitant,  a  decent  regard  for  the 
rights  of  individual  men,  were  securely  laid. 
From  this  date  onward  in  England  and  the 
English-speaking  countries  the  evolutionary 
theory  of  government  gradually  grew  to  be  the 
predominating  one,  and  with  its  growth  the 
policy  of  economic  liberalism  became  firmly 
established.  As  a  result  of  the  forces  set  loose 
by  the  American  and  French  revolutions,  despite 
the  brief  militarism  of  Napoleon  and  of  the  re¬ 
actionary  movement  led  by  Metternich  and  sup¬ 
ported  by  the  Holy  Alliance,  the  century  begin¬ 
ning  with  the  year  1776  may  be  characterized 
as  the  Golden  Age  of  political  and  civil  liberty 
in  every  domain  of  life.  During  this  period 
mercantilism  as  a  national  policy  was  over¬ 
thrown,  the  old  time  restrictions  on  trade  and 
industry  were  largely  abrogated,  and  men  were 
more  nearly  free  to  seek  their  own  for¬ 
tunes  and  to  live  their  own  lives  without  in¬ 
terference  by  the  government  than  ever  before 
in  the  history  of  the  civilized  world. 

IV.  The  establishment  of  civil  and  economic 
liberty  even  within  the  limitations  set  by  the 
more  progressive  governments,  notably  those  of 
the  United  States,  Great  Britain  and  France, 
brought  results  not  wholly  favorable  to  the 
welfare  of  certain  classes  of  individuals. 
While  the  world  grew  rich  with  unprece¬ 
dented  rapidity,  the  wealth  tended  to  accumu¬ 
late  in  the  hands  of  a  somewhat  limited  few.* 
The  rank  and  file,  although  living  in  compara¬ 
tive  affluence  compared  with  their  former  status, 
still  remained  poor.  In  the  defense  of  the  new 
system  a  great  literature  was  created,  among 
which  Adam  Smith’s  ‘Wealth  of  Nations,* 
John  Stuart  Mill’s  Political  Economy, >  Her¬ 
bert  Spencer’s  (Social  Statics)  and  the  ‘Man 
versus  the  Stated  and  Bastiat’s  ‘Harmonies 
Economiques,*  should  be  especially  mentioned. 
Notwithstanding  the  intellectual  -triumphs 
achieved  by  each  of  these  able  defenders  of  the 
new  order,  abundantly  supported  by  hosts  of 
lesser  lights,  the  accumulative  unfortunate 
effects  of  excessive  economic  freedom  became 
too  pronounced  to  be  longer  ignored  by  the 
various  states  and,  therefore,  beginning  about 
1830,  the  tide  began  to  turn  in  favor  of  larger 
state  control.  To  relieve  the  situation  without 
at  the  same  time  changing  the  established  order 
became  the  chief  object  of  the  political  leaders 
in  England,  France,  Germany  and  the  United 
States.  Palliative  measures,  such  as  the  Eng¬ 
lish  Poor  Law  of.  1834,  centralizing  and  stand¬ 
ardizing  the  administrations  of  charity,  abol¬ 
ishing  out-of-door  relief  for  the  able-bodied, 
reinstituting  the  workhouse  test,  regulating 
the  length  of  hours  and  the  conditions  of  em¬ 
ployment  for  child  labor,  were  concomitantly 
tried.  Such  measures,  however,  were  largely 
ineffectual  because  they  failed  to  strike  at  the 
root  of  the  trouble,  and  naturally  enough,  atten¬ 
tion  was  more  and  more  directed  toward  a 
study  of  the  causes  which  were  producing  the 

*  King,  ‘The  Wealth  and  Income  of  the  United  States’ 
(New  York  1913). 
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unfortunate  and  unsatisfactory  results.  As  the 
investigation  progressed  the  students  of  the 
social  order  almost  immediately  separated  into 
two  classes :  first,  those  who  deemed  it  wisest 
to  destroy  the  existing  system  and  inaugurate 
an  entirely  new  one;  second,  those  who  pro¬ 
posed  to  preserve  the  fundamentals  while  elimi¬ 
nating  certain  non-essential  features  which  had 
been  found  to  be  injurious  to  the  common 
welfare. 

The  first  group  of  reformers  almost  imme¬ 
diately  divided  into  two  branches,  the  Owenites 
and  the  Marxians.  The  Owenites,  followers  of 
Robert  Owen,  established  a  large  number  of 
independent  communistic  societies,  the  most  of 
which  soon  disappeared  and  the  Owenites  with 
them,  although  their  ideals  are  still  of  large 
influence.  The  Marxians,  on  the  other  hand, 
although  since  1848  continuously  exercising 
large  influence  on  political  and  economic  theory, 
have  never  until  the  present  war,  except  in  a 
very  small  way,  had  an  opportunity  to  give  their 
solution  a  practical  trial.  With  the  downfall 
of  the  Russian  Revolution  and  the  subsequent 
creation  of  the  Bolshevik  government,  they  have 
established  a  laboratory  for  the  practical  test 
of  their  ideals.  If  this  experiment  in  industrial 
and  social  reorganization  should  prove  able  to 
produce  goods  as  abundantly  and  at  the  same 
time  distribute  them  more  fairly  than  the 
capitalistic  system,  the  latter  will  for  the  first 
time  in  history  have  encountered  a  real  com¬ 
petitor.  The  adherents  of  the  present  system 
will  in  the  latter  event  be  under  a  stronger 
pressure  than  ever  before  to  institute  a  sufficient 
amount  of  governmental  control  to  insure  that 
the  products  jointly  produced  shall  be  fairly 
distributed  among  the  factors  of  production. 

The  second  group  of  reformers,  while  at¬ 
tempting  to  maintain  the  competitive  capitalistic 
system  for  the  sake  of  its  great  efficiency  in 
production,  have  at  the  same  time  desired  to 
introduce  a  sufficient  amount  of  state  control 
to  secure  what  they  considered  a  high  degree 
of  fairness  in  distribution.  Their  efforts  have 
been  centred  upon  certain  critical  problems  of 
which  the  following  are  the  more  important : 

(1)  Protecting  wage-earners  (a)  against  un¬ 
favorable  conditions  of  work  and  (b)  against 
inadequate  wages. 

(2)  Protecting  consumers  by  (a)  preventing 
the  establishment  of  industrial  monopolies ; 
(b)  by  maintaining  free  competition  among 
business  enterprises,  and  (c)  maintaining  stand¬ 
ards  in  the  character  of  the  goods  which  are 
produced  and  sold. 

(3)  Creating  systems  of  taxation  which, 
while  providing  abundant  revenue  for  the  uses 
of  the  government  in  undertaking  and  main¬ 
taining  state  control,  will  at  the  same  time  act 
as  an  adjusting  force  in  the  distribution  of 
wealth. 

1.  (a)  It  was  early  pointed  out*  that  while 
the  laborer  was  legally  free  to  work  for  whom 
he  pleased  and  could  refuse  employment  where 
conditions  or  wages  were  unfavorable  to  him, 
the  employer  could  generally  wait  until  the 
terms  he  offered  were  acceptable,  while  the 
laborer  generally  could  not ;  that,  while  the 
employing  classes  were  living  on  their  capital 
the  employees  were  starving;  that  consequently 


*  Owen,  ‘Observation  on  the  effect  of  Manufacturing 
System,  etc.’ 


the  state  ought  to  interfere  on  behalf  of  the 
laborer,  prescribing  by  lav/  the  conditions  under 
which  the  work  might  be  carried  on,  and  in 
certain  cases  at  least  the  wages  at  which  the 
laborers  might  work.  It  was  further  noticed 
that  the  economic  independence  of  the  laborer 
was  largely  conditioned  by  the  character  of  the 
industrial  organization,  and  that  wherever  ma¬ 
chinery  was  largely  employed  the  relative  ad¬ 
vantage  of  the  employer  was  increased.  On 
this  account  regulation  in  behalf  of  the  laborer 
•began  earlier  in  the  machine  trades  and  in 
those  countries  where  machine  production  was 
most  widely  used.  England,  being  the  first  to 
introduce  factory  production  on  a  large  scale, 
naturally  encountered  the  labor  problem  first, 
and  it  is  there  that  the  foundations  of  the  pres¬ 
ent  system  of  state  control  in  the  interests  of 
labor  were  laid.f  In  the  United  States  the 
labor  problem  attracted  little  attention  until 
after  the  Civil  War.  In  1869  Massachusetts 
created  the  first  labor  bureau^  in  the  world, 
and  following  her  example  a  large  number  of 
the  States  in  the  American  commonwealth  have 
established  similar  departments,  manned  by  a 
considerable  force  of  inspectors  and  adminis¬ 
tering  laws  which  are  intended  to  protect  the 
laboring  classes  from  work  under  conditions 
unfavorable  to  either  health  or  morals.  In 
the  case  of  certain  classes  of  labor  the  maxi¬ 
mum  number  of  hours  which  the  laborer  may 
work  has  been  prescribed  by  law.  As  a  result 
of  state  control  in  this  sphere  of  action  it  has 
come  to  pass  that  the  conditions  under  which 
the  American  laborer  works  are  fairly  conduc¬ 
ive  to  good  health,  to  a  reasonable  standard  of 
morals  and  to  a  fairly  long  life. 

The  general  establishment  of  the  factory 
system,  together  with  its  necessary  concomi¬ 
tants,  mining  and  railway  transportation,  intro¬ 
duced  a  new  element  into  the  labor  problem, 
mainly  that  of  danger  to  life  and  limb.  Until 
comparatively  recent  years  it  was  generally 
assumed  by  those  responsible  for  legislation 
that  the  wage-earning  classes  were  fully  capa¬ 
ble  of  taking  care  of  themselves;  that  placing 
the  risk  of  the  industry  upon  the  employers 
would  be  sure  to  result  in  carelessness  on  the 
part  of  the  operatives  and  high  cost  of  produc¬ 
tion  for  the  goods  sold.  It  was,  therefore,  the 
established  rule  of  law  in  all  countries  that  the 
employer  would  be  held  responsible  only  for 
damages  to  life  and  limb  due  to  his  own  negli¬ 
gence,  while  the  employees  *  must  suffer  those 
resulting  from  their  own  lack  of  care.  To 
secure  redress  for  injuries  due  to  the  careless¬ 
ness  of  the  employer  the  employee  was  obliged 
to  bring  a  suit  at  law,  stating  the  cause  for  his 
complaint  and  offering  evidence  to  show  that  the 
employer  was  legally  responsible  for  the  acci¬ 
dent  that  caused  the  damage.  In  the  litigation 
that  arose  over  such  cases  the  judges  in  the 
absence  of  specific  statutes  to  the  contrary  de¬ 
veloped  a  series  of  common-law  doctrines  which 
to  a  large  extent  modified  the  original  theory 
of  the  law.  These  doctrines  are :  that  of  con¬ 
tributory  negligence,  of  assumption  of  risk,  and 
the  fellow-servant  rule.  Under  the  common 
law  the  employer  could  be  held  liable  only  when 
the  accident  was  due  to  his  own  fault  or  neg¬ 
lect,  but  not  when  the  negligence  of  the  em- 


f  3  &  4  Wm.  IV.  c.  103.  16  &  17  Victoria,  c.  54. 

t  3  Dec.  1913  there  were  42  such  bureaus. 
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ployee  contributed  to  the  accident  or  when 
the  accident  was  due  to  a  natural  risk  of  the 
employment,  nor  when  the  accident  was  due 
to  the  act  of  a  fellow-servant.  Under  these 
conditions  the  employer  was  legally  respon¬ 
sible  for  damage  resulting  from  certain  classes 
of  accidents ;  :but  even  when  legally  responsible 
it  was  not  easy  for  the  injured  employee  to 
prove  his  case  and  collect  compensation  for 
the  damages.  Moreover  suits  against  the  em¬ 
ployer  were  not  conducive  to  pleasant  relation¬ 
ships  and  gradually  it  became  the  custom  for 
the  employer  to  take  out  liability  insurance 
under  which  the  insurance  companies  undertook 
to  defend  all  suits  as  well  as  to  pay  all  dam¬ 
ages  incurred.  Thus,  while  the  liability  to  pay 
damages  on  account  of  accidents  was  a  real 
factor  in  the  cost  of  production,  viewed  from 
the  employers’  standpoint,  comparatively  little 
of  this  expense  filtered  into  the  pockets  of  the 
employees  as  compensation  for  their  injuries. 
With  the  growing  appreciation  of  the  unfairness 
of  the  common  law,  the  social  reformers  of 
the  revolutionary  type  proposed  and  finally 
secured  remedial  legislation  by  the  passage  of 
the  so-called  workmen’s  compensation  acts,  by 
virtue  of  which  the  common-law  rules  were 
largely  and  in  some  cases  fully  abrogated,  and 
in  their  place  a  system  of  direct  compensation 
for  various  accidents  substituted.  In  this 
movement  Germany  took  the  lead,  establishing 
the  first  system  of  accident  compensation  on  a 
large  scale  in  1884.*  Since  that  date  48  other 
countries,  including  the  United  States,  have 
adopted  the  same  national  system,  and  in  the 
United  States  35  of  her  Commonwealths  and 
Territories  had,  on  or  before  the  first  of  Janu¬ 
ary  1917,  enacted  either  compulsory  or  elective 
compensation  acts.  In  general,  the  administra¬ 
tion  of  the  compensation  acts  is  entrusted  to  a 
commission,  that  established  in  Wisconsin  in  1911 
being  generally  regarded  as  an  efficient  type. 

1.  (b)  State  control  of  wages  has  for  rea¬ 
sons  that  are  readily  appreciated  made  much 
less  progress  than  public  regulation  of  the  con¬ 
ditions  under  which  the  laborer  works.  The 
movement  of  establishing  public  control  of 
wages  began  in  New  Zealand  in  1894,  and  for 
15  years  thereafter  was  confined  to  the  coun¬ 
tries  in  that  corner  of  the  globe.  Since  1909, 
when  the  first  minimum  wage  act  in  any  of  the 
older  countries  was  passed  by  the  enactment 
of  the  Trade  Boards  Act  of  October  1909,  in 
Great  Britain,  the  system  has  been  extended 
in  that  country  to  coal  mines  by  the  act  of 
29  March  1912,  and  in  the  United  States  to 
various  lines  of  work  in  certain  of  the  com¬ 
monwealths.  The  arguments  relied  upon  to 
defend  the  system  of  minimum  wages  are 
similar  in  their  nature  and  in  their  validity  to 
those  advanced  in  favor  of  the  compensation 
acts,  namely,  the  failure  of  competitive  forces 
to  insure  a  fair  distribution  of  wealth  for  those 
engaged  in  certain  occupations.  While  no 
method  has  yet  been  devised  by  which  a  reason¬ 
able  wage  may  be  determined  by  law  it  has  not 
proven  impracticable  to  establish  minimum 
wages  in  the  sweated  industries  on  the  basis 
of  wages  for  similar  work  in  the  non-sweated 
industries.  The  object  and  the  natural  results 
of  minimum  wage  legislation  then  is  found  to 

*  Workmen’s  Compensation  Laws  of  the  United  States 
and  Foreign  Countries,  Washington,  D.  C.,  Bureau  of  Labor 
Statistics. 


be  the  restoration  of  normal  competitive  con¬ 
ditions  by  state  action  in  those  industries  where 
the  laissez-faire  system  has  for  reasons  that  are 
sometimes  obscure,  but  more  often  patent,  failed 
to  work. 

2.  (a)  From  the  age  of  Elizabeth,  when  the 
English  patents  of  monopoly  threatened  to  be¬ 
come  a  prominent  feature  of  the  Crown’s  pre¬ 
rogative,  up  to  the  period  of  the  Civil  War  in 
the  United  States,  competition  between  indus¬ 
trial  and  commercial  enterprises  was  suffi¬ 
ciently  active  and  at  the  same  time  sufficiently 
moderate  to  prevent  the  growth  and  develop¬ 
ment  of  industrial  monopolies  in  a  large  way. 
Immediately  after  the  conclusion  of  the  Civil 
War  conditions  began  to  change,  the  new  con¬ 
ditions  tending  to  promote  the  growth  of  large 
combinations  and  consolidations  in  various 
fields  of  industrial  activity.  The  first  of  these 
conditions  was  economic,  the  second  moral 
and  intellectual.  With  the  development  of 
steam  as  a  motive  force,  the  larger  factories 
were  found  to  be  more  efficient  as  producers 
of  standardized  commodities^  and  a  process  of 
elimination  thereupon  followed,  the  smaller  fac¬ 
tories  giving  way  to  the  larger  ones.  At  the 
same  time  the  proprietors  and  managers  for¬ 
merly  abnormally  hostile  and  suspicious  began  to 
get  acquainted  with  each  othef  at  the  clubs  and 
at  informal  gatherings,  and  as  a  result  of  this 
acquaintance  they  discovered  that,  contrary  to 
their  former  beliefs,  co-operation  was  often¬ 
times  more  advantageous  than  open  and  con¬ 
tinuous  warfare.  As  a  result  of  these  two  con¬ 
current  forces  the  consolidation  movement  be¬ 
gan  first  among  the  railroads  and  later  among 
the  industries.  The  railroads  began  consoli¬ 
dating  even  before  the  Civil  War,  while  the 
first  of  the  great  industrial  consolidations  began 
with  the  union  of  the  interests  of  the  Rocke¬ 
fellers,  Andrews,  Harkness  and  Flagler,  in  1867. 
From  that  date  until  1904,  when  the  govern¬ 
ment  became  active  in  controlling  the  forma¬ 
tion  and  operation  of  various  kinds  of  combi¬ 
nations,  the  consolidation  movement  was  unin¬ 
terrupted  in  its  progress  when  measured  either 
by  the  number  of  enterprises  united  or  by  the 
size  of  the  resulting  organizations.  The  trust 
movement  began  to  attract  public  interest  in 
certain  sections  of  the  country  as  early  as  1877, 
although  it  was  not  until  10  years  later  that 
the  problem  became  a  national  one.  As  a  re¬ 
sult  of  the  investigations  made  by  Congress  in 
connection  with  the  preparation  and  enactment 
of  the  Interstate  Commerce  Act  of  1887,  pub¬ 
lic  attention  became  more  intensely  focused 
upon  consolidations,  their  nature  and  import, 
and  after  two  years  of  discussion  the  Sherman 
Act  of  1890  was  enacted  into  law.  During  the 
same  period  the  State  legislators  were  engaged 
in  investigating  combinations  and  in  passing 
certain  acts  to  protect  intrastate  business  from 
monopolistic  enterprises,  so  that  by  the  end  of 
the  19th  century  32  of  the  American  States  had 
anti-trust  acts  on  their  statute  books.  Not¬ 
withstanding  the  legislation  prohibiting  such 
organizations,  the  trusts  continued  to  develop, 
and  it.  was  not  until  the  creation  of  the  Bureau 
of  Corporations,  14  Feb.  1903,  and  the  simul¬ 
taneous  adoption  of  a  vigorous  administrative 
policy  by  the  Department  of  Justice,  that  the 
trust  movement  began  to  abate.  Since  1903  a 
considerable  number  of  combinations  have  been 
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dissolved,  several  of  the  corporate  consolida¬ 
tions  have  been  disintegrated  and  at  the  same 
time  the  formation  of  new  combinations  and 
new  consolidations  has  generally  ceased.  When 
America  entered  the  World  War,  suits  then  in 
progress,  directed  against  several  of  the  larger 
consolidations,  were  by  action  of  the  Supreme 
Court,  on  motion  of  the  Attorney-General, 
postponed  for  the  duration  of  the  war.  It  may 
be  inferred,  as  a  result  of  the  better  knowl¬ 
edge  of  co-operative  effort  engendered  during 
the  World  War,  that  the  policy  of  the  adminis¬ 
tration  and  of  the  courts  will  be  affected  in 
such  a  way  that  decisions  like  that  rendered  in 
the  Northern  Securities  case  of  1904  will  no 
longer  be  possible.  On  the  other  hand,  combi¬ 
nations  will  be  judged  from  the  efficiency 
standpoint  and  government  control  established 
in  such  a  way  that  their  efficiency  may  redound 
to  the  common  good. 

2.  (b)  In  1914  an  important  change  in  the 
laws  relating  to  combinations  and  competitive 
methods  of  doing  business  was  introduced  by 
the  repeal  of  the  act  creating  the  Bureau  of 
Corporations,  and  the  enactment  of  two  addi¬ 
tional  statutes  for  the  better  regulation  of  the 
activities  of  business  enterprises.  The  first  of 
the  two  acts  was  that  creating  the  Federal 
Trade  Commission*;  the. second,  the  Clayton 
Act.f  The  result  of  the  legislation  of  1914 
was  to  establish  a  commission  of  five  persons  in 
place  of  the  Bureau  of  Corporations  and  to 
impose  upon  the  newly-created  commission  cer¬ 
tain  additional  duties,  of  which  the  most  im¬ 
portant  are :  the  enforcement  of  fair  methods  of 
competition^  and  the  establishment  of  certain 
standards  by  which  fair  competition  may  be 
judged.  During  the  year  ending  30  June  1918, 
the  Commission  received  332  complaints  charg¬ 
ing  unfair  competitive  methods  or  other  viola¬ 
tion  of  the  acts  under  which  they  were  oper¬ 
ating.  Since  the  creation  of  the  Federal  Trade 
Commission  much  more  attention  has  been 
given  to  maintaining  fair  competition  among 
competing  business  enterprises  and  less  to  the 
investigation  of  the  combinations  of  various 
kinds.  If,  as  confidently  believed  by  many 
students  of  industrial  conditions,  the  establish¬ 
ment  and  maintenance  of  fair  competitive  con¬ 
ditions  by  government  action  is  efficacious  in 
preventing  many  types  of  combinations,  then 
the  problem  of  industrial  monopoly  for  the 
immediate  future  is  partially  if  not  completely 
solved. 

3.  While  the  state  has  always  either  directly 
or  indirectly  exercised  its  sovereign  right  of 
taxation  for  the  purpose  of  providing  revenue 
to  meet  its  expenses,  it  was  not  until  recent 
years  that  tax  systems  were  designed  with  the 
avowed  purpose  of  controlling  the  production 
and  the  distribution  of  wealth.  Taxes  for  the 
purpose  of  controlling  production,  either  directly 
or  indirectly,  are  illustrated  by  those  on  bever¬ 
ages,  narcotics  and  certain  drugs.  Sometimes 
the  article  itself  is  taxed,  sometimes  the  privi¬ 
lege  of  selling,  as  license  fees  for  saloons  and 
other  articles  whose  consumption  it  is  desired 
to  check.  Another  example  of  ancient  lineage 
is  the  tax  on  importation  or  exportation.  In 

*  Act  of  26  Sept.  1914,  38  Stat.  717. 

f  Act  of  15  Oct.  1914,  38  Stat.  730. 

j  Consult  Stevens,  Political  Science  Quarterly,  June  1914, 
p.  283  et  seq. 


this  case  production  is  checked  in  one  country 
and  promoted  in  the  other,  the  ultimate  effect 
of  the  tax  being  determined  by  the  rate  of  the 
tax  and  by  the  elasticity  of  the  demand.  The 
international  economic  effects  of  State  control 
through  import  duties  is  aptly  illustrated  by 
the  historical  evolution  of  Great  Britain  and 
Germany.  The  former  nation  has  followed  the 
policy  of  laissez-faire  with  respect  to  foreign 
trade,  the  latter  that  of  public  control  through  the 
tariff.  Great  Britain  became  a  specialist  in  manu¬ 
facture  with  a  consequent  large  development  of 
international  commerce.  Germany  became  an 
all-around  producer,  a  farmer,  a  manufacturer, 
a  trader  and  a  financier,  good  in  each  without 
being  pre-eminent  in  any.  When  the  World  War 
came  on,  England’s  most  vulnerable  spot  was 
her  dependence  on  foreign  trade  for  food  as 
well  as  for  a  portion  of  her  raw  materials,  and 
Germany,  well  knowing  this,  launched  her  sub¬ 
marine  campaign  as  her  best  line  of  attack. 
To  parry  this  offensive,  England  was  obliged 
to  maintain  at  her  peril  her  acknowledged 
mastery  of  the  seas  in  order  that  her  merchant 
marine  might  bring  the  requirements  which  her 
position  as  a  specialist  daily  demanded.  Ger¬ 
many  on  the  other  hand  was  able  to  withdraw 
from  the  seas  since  her  diversified  powers  of 
production  were  sufficiently  extensive  to  pro¬ 
vide  for  her  major  wants  for  a  considerable 
period  of  time.  In  view  of  the  experience  of 
England  and  Germany  some  publicists  have 
argued  that  taxation  through  tariffs  ought  to 
be  more  widely  used  for  the  purpose  of  forc¬ 
ing  a  nation  to  become  more  largely  self-suffi¬ 
cient  in  the  production  of  the  essentials  of  a 
complete  national  life. 

Taxation  for  the  purpose  of  controlling  the 
distribution  of  wealth  has  long  been  under¬ 
stood  by  economists  and  statesmen  but,  for  rea¬ 
sons  that  are  patent,  little  used  until  the  recent 
World  War  furnished  the  necessary  stimulus 
by  imposing  burdens  upon  the  participating  gov¬ 
ernments  so  stupendous  that  the  historic  meth¬ 
ods  of  raising  revenue  were  found  to  be  en¬ 
tirely  inadequate.  To  find  additional  reve¬ 
nue  without  at  the  same  time  imposing 
burdens  of  crushing  weight  upon  the  poorer 
classes  of  society,  rates  of  taxation,  it  was 
thought,  must  progressively  increase  with  the 
size  of  the  income.  As  a  result  of  the  war, 
then,  we  have  a  new  system  of  taxation  in 
actual  operation,  one  whose  ultimate  effect  is  to 
change  profoundly  the  distribution  of  wealth 
by  relieving  certain  of  the  poorer  classes  largely 
if  not  entirely  from  the  paying  of  taxes  based 
upon  incomes  and  imposing  far  weightier  bur¬ 
dens  than  ever  before  upon  those  whose  in¬ 
comes  exceed  the  requirements  of  rational  life. 

V.  War,  by  emphasizing  the  importance  of 
concerted  action,  strengthens  the  hands  of  those 
who  believe  in  an  efficient  and  extensive  system 
of  state  control,  and  at  the  same  time  and  for 
the  same  reason  weakens  the  cause  of  those 
who  favor  the  policy  of  economic  liberalism. 
On  this  account  the  period  beginning  with  the 
Civil  War  of  1861  and  terminating  with  the 
Franco-Prussian  War  of  10  years  later  marks 
a  turning  point  in  the  growth  of  state  control. 
It  was  generally  conceded  that  the  Prussian 
system  was  efficient  and  the  results  of  the  three 
wars  by  means  of  which  Prussia  became  the 
dominant  force  in  central  Europe  argued  so 
eloquently  for  strongly  centralized  governments 
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acting  under  wide  powers  that  even  England 
and  the  United  States  began  to  study,  to  admire 
and  then  to  copy  the  style  of  government  which 
they  had  previous  to  this  period  condemned 
in  theory*  and  avoided  in  practice.f  But  even 
though  yielding  somewhat  to  the  adherents  of 
the  Prussian  system  the  rank  and  file  of  the  Eng¬ 
lish  and  American  people  resisted  the  proposed 
innovations,  and  when  the  World  War  came 
in  August  1914,  both  nations,  Great  Britain 
and  the  United  States,  were  still  predominantly 
exponents  of  a  modified  laissez-faire  system. 
Germany  on  the  other  hand,  partly  as  a  result 
of  certain  habits  and  traditions  and  partly  be¬ 
cause  of  the  fact  that  she  was  always  either  en¬ 
gaged  in,  or  preparing  for  war,  continued  to 
extend  the  activities  of  her  government  so 
widely  and  so  deeply  that  no  private  interest 
and  no  individual  was  left  untouched.  By  this 
process  of  prussianization,  individuals  instead 
of  being  left  free,  either  partially  or  wholly,  to 
pursue  their  own  courses  as  it  seemed  best  for 
their  own  interests,  were  forced  to  shape  their 
activities  in  accordance  with  the  policies  de¬ 
termined  upon  by  the  government  of  the  day. 
Industries  that  were  thought  to  be  essential  for 
success  in  war  were  fostered  and  protected 
by  subsidies  or  other .  favoring  legislation. 
Economic  and  social  institutions  were  en¬ 
couraged  and  established  or  discouraged  and 
prohibited  according  as  they  were  thought  to 
be  elements  of  national  strength  or  causes  of 
national  weakness.  The  general  results  of  this 
policy  became  evident  immediately  the  World 
War  was  well  under  way.  England  and  the 
United  States,  strong  in  peace,  were  weak  in 
war.  France,  a  nation  historically  opposed  to 
extensive  state  control,  had  so  far  copied  the 
Prussian  system  as  to  maintain  a  formidable 
standing  army  while  otherwise  following  the 
policy  of  England  and  the  United  States. 
France  therefore  was  able  to  hold  the  German 
forces  in  check  while  England  and  the  United 
States,  the  pronounced  exponents  of  economic 
liberalism,  began  to  prepare,  the  former  because 
she  became  a  participant  at  the  outset,  the  latter 
because  it  early  became  evident  that  she  might 
be  involved  at  any  instant.  Both  England  and 
the  United  States  thus  found  it  necessary  in 
the  interests  of  national  efficiency  to  abandon 
their  historic  methods  of  managing  their  domes¬ 
tic  affairs  and  substitute  therefor  the  one  by 
which  Germany  had  so  completely  unified  her 
national  resources,  men  and  materials,  labor 
and  capital,  and  turned  the  machine  thus  created 
upon  those  who  threatened  to  block  her  path 
in  her  quest  for  world  empire. 

To  accomplish  the  transition  from  a  laissez- 
faire  government  to  a  system  of  complete  State 
control,  England,  France  and  the  United  States 
followed  similar  paths.  To  secure  adequate 
transportation  facilities  for  the  national  needs 
it  was  early  perceived,  especially  in  England, 
that  the  railway,  shipping,  telegraph  and  tele¬ 
phone,  all  these  instruments  of  communication, 
must  be  operated  as  units  under  the  direct  con¬ 
trol  of  the  central  governments  and  with  small 
delay  the  required  authority  was  granted  the 
several  administrations.  Communication  through 
railways,  ships,  telegraphs  and  telephone  is, 
however,  only  an  instrument  of  production,  and 
production  of  arms,  of  food  and  of  clothing,  in 

*  Pollock,  ‘  History  of  the  Science  of  Politics.’ 

f  Dicey,  ‘  The  English  Constitution.’ 
rou  25  —  33 


the  necessary  quantities  and  of  the  proper 
kinds  were  equally  essential  to  the  successful 
prosecution  of  the  war.  Factories  that  had 
been  producing  non-essentials  must  be  made  to 
produce  essentials  and  farms  and  mines  must 
join  the  factories  in  furnishing  raw  materials, 
food,  minerals  and  other  necessary  articles  for 
an  efficient  life.  To  secure  control  over  produc¬ 
tion,  factories  and  mines  were  commandeered, 
enlarged  or  closed  down  as  the  situation  de¬ 
manded.  Having  secured  control  of  production 
and  communication,  a  third  step  became  natural 
in  all  cases  and  necessary  in  some,  that  of  con¬ 
trol  over  distribution  by  means  of  which  ma¬ 
terial  and  labor  available  for  use  .  could  be 
divided  among  men  and  industries  in  such  a 
way  that  each  unit  of  productive  power  would 
be  most  useful  to  the  nation  without  regard  to 
any  other  factors.  In  carrying  this  policy  of 
completely  unified  state  control  into  operation, 
the  United  States  adopted  a  somewhat  different 
plan  from  that  followed  in  England.  Whereas 
in  the  latter  country  authority  was  largely  cen¬ 
tred  in  the  ministry  of  munitions,  in  the 
former  it  was  divided  up  among  a  considerable 
number  of  administrative  organs,  partially  in¬ 
dependent  although  in  general  centralized  under 
the  immediate  control  of  the  President.  Thus 
where  England  had  her  ministry  of  munitions, 
the  United  States  had  the  food  and  fuel  ad¬ 
ministrations,  the  emergency  fleet  corporation, 
the  war  trade  board,  the  war  industries  board, 
the  federal  railway  administration,  the  national 
war  labor  board,  the  labor  policies  board,  and 
the  United  States  employment  service,  all  act¬ 
ing  as  separate  entities  except  as  unified  by 
the  common  control  exercised  by  the  chief 
executive.  By  such  means,  the  Industrial  ac¬ 
tivities  of  all  classes  of  citizens  in  the  allied 
countries  were  soon  after  the  beginning  of 
the  war  as  completely  and  it  is  probable,  as 
efficiently  controlled  as  in  that  great  proto¬ 
type  of  state  control,  Germany  herself. 

Now  that  the  war  is  over  and  peace  has 
come  again  the  question  as  to  whether  economic 
liberalism  has  been  abandoned  permanently  or 
only  temporarily  is  the  most  important  one  now 
before  the  western  world.  The  ease  and  fa¬ 
cility  with  which  the  allied  nations  transformed 
themselves  into  fighting  machines,  the  initia¬ 
tive  and  resourcefulness  displayed  by  industrial 
leaders  and  working  men  in  conducting  to  a 
successful  conclusion  a  war  for  which  they 
had  not  directly  perpared,  furnishes  strong  if 
not  conclusive  evidence  that  the  economic  sys¬ 
tem  under  which  they  have  been  living  and 
prospering  in  the  past  possesses  merits  of  such 
a  character  that  it  should  not  be  lightly  dis¬ 
carded  in  favor  of  one  that  has  been  proven 
to  be  provocative  of  wars  and  destructive  of 
individual  initiative  and  individual  character. 

Maurice  H.  Robinson, 

Professor  of  Economics,  University  of  Illinois. 

STATE  AND  CORPORATION.  See 

Corporations,  Legal. 

STATE  COURTS.  See  Court. 

STATE  DEPARTMENT,  one  of  the  10 

executive  departments  of  the  United  States 
government.  It  is  presided  over  by  the  Sec¬ 
retary  of  State  (q.y.),  who  is  a  member  of  the 
Cabinet,  and  next  in  line  to  the  Vice-President 
for  the  Presidency.  The  department  was  estab¬ 
lished  by  act  of  Congress,  27  July  1789* 
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Through  this  department  communication  is 
made  between  the  United  States  government 
and  any  of  the  States  or  any  foreign  country. 
The  department  has  charge  of  the  great  seal  of 
the  United  States;  of  all  ambassadors  and  con¬ 
suls,  and  in  its  custody  are  all  engrossed  copies 
of  the  laws  of  the  United  States  and  of  all 
treaties.  The  Secretary  of  State  publishes  all 
statutes  and  resolutions  of  Congress  and.  all 
proclamations  of  the  President  of  the  United 
States.  Under  his  charge,  too,  are  all  passports 
issued  to  American  citizens  visiting  foreign 
countries ;  and  all  warrants  for  the  extradition 
of  criminals  for  delivery  to  foreign  govern¬ 
ments.  It  is  the  duty  of  the  Secretary  of  State 
to  make  a  report  of  the  activities  of  his  depart¬ 
ment  annually  as  to  its  conduct  of  the  foreign 
relations  of  the  United  States.  There  are  three 
assistant  secretaries  in  the  department  and  a 
large  force  of  clerks.,  translators,  librarians  and 
other  employees.  Bigelow,  John,  ( Breaches  of 
Anglo-American  Treaties)  (New  York  1917)  ; 
Butler,  C.  H.,  (The  Treaty-making  Power  of 
the  United  States*  (New  York  1902)  ;  Corwin, 
H.,  (The  President’s  Control  of  Foreign  Rela- 
tions)  (Princeton  1917);  Foster,  J.  W.,  (A 
Century  of  American  Diplomacy*  (Boston 
1900).;  Hasse,  A.  R.,  ^United  States  Documents 
Relating  to  Foreign  Affairs*  (Washington 
1914)  ;  (History  of  the  Department  of  State1* 
(Washington  1901)  ;  Johnson,  W.  F.,  Ameri¬ 
can  Foreign  Relations*  (New  York  1916)  ; 
Moore,  J.  B.,  American  Diplomacy*  (New 
York  1905).  Consult  also  the  various  reports  of 
the  secretaries  of  State. 

STATE  EXECUTIVE.  See  Executive. 

STATE  FORESTRY.  See  Forestry  in 
the  United  States. 

STATE  GOVERNMENT,  American. 

((The  States,®  said  Lincoln,  ((have  their  status 
in  the  Union  and  they  have  no  other  legal 
status.®  The  powers  reserved  to  the  States, 
their  obligations  to  one  another  and  to  the 
Union,  and  the  obligations  of  the  Union  to 
them :  all  are  provided  for  in  the  Constitution 
of  the  United  States.  The  people  of,  the 
United  States  under  their  National  Constitu¬ 
tion  have  assumed  the  obligation  of  guarantee¬ 
ing  to  each  State  the  republican  form  of  gov¬ 
ernment,  of  protecting  it  against  foreign  in¬ 
vasion  and  domestic  insurrection  and  of  secur¬ 
ing  to  its  citizens  all  the  rights  and  privileges 
of  citizens  of  the  United  States.  Each  State, 
on  the  other  hand,  is  obliged  to  respect  the 
supremacy  of  the  Constitution,  the  laws  and 
the  treaties  of  the  United  States  and  to  per¬ 
mit  its  government  to  act  for  certain  purposes 
as  the  agent  of  the  government  of  the  United 
States.  In  general,  however,  the  government 
of  the  United  States  operates  directly  upon 
the  people  of  the  United  States  and  there  is 
no  occasion  to  rely  upon  the  State  govern¬ 
ments  for  the  accomplishment  of  national  pur¬ 
poses.  The  States  are  also  obliged  to  give 
full  faith  and  credit  to  one  another’s  public 
acts  and  records,  to  extend  equal  privileges 
to  one  another’s  citizens,  to  return  fugitives 
from  justice  and  to  submit  controversies 
among  themselves,  if  not  settled  by  mutual 
agreement,  to  the  arbitrament  of  the  Supreme 
Court  of  the  United  States.  The  power  of 
the  national  government,  however,  to  enforce 
some  of  these  obligations  is  defective. 


Powers  of  the  States. —  The  powers  re¬ 
served  to  the  States  may  be  said  in  a  general 
way  to  include  all  the  powers  .of  free  and  in¬ 
dependent  States,  except:  (1)  those  which  are 
expressly  delegated  to  the  government  of  the 
United  States  or  are  reasonably  implied  in 
the  grant  of  the  expressed  powers;  (2)  those 
which  are  expressly  prohibited  to  the  States ; 
and  (3)  those  which,  though  neither  expressly 
delegated  to  the  national  government  by  the 
Constitution  nor  prohibited  by  it  to  the  States, 
are  reserved  to  the  people  of  the  United  States. 
Of  the  powers  expressly  delegated  to  the  na¬ 
tional  government  some,  such  as  the  power  to 
govern  the  territories  of  the  United  States  or 
the  District  of  Columbia,  do  not  directly  affect 
the  powers  of  the  States.  Some  of  those, 
however,  which  do  not  directly  affect  the 
powers  of  the  States,  such  as  the  powers  to 
taXj  to  regulate  interstate  and  foreign  com¬ 
merce,  and  to  make  treaties,  may  be  used  in 
such  a  manner  as  indirectly  to  affect  .  very 
strongly  the  exercise  by  the  States  of  their  re¬ 
served  powers.  Others,  such  as  the  power  to 
establish  a  uniform  bankruptcy  law,  may  not 
limit  the  powers  .of  the  States  unless  Congress 
expressly  so  orders.  Some  powers,  such  as 
the  power  to  coin  money,  are  re-enforced  by 
express  prohibitions  upon  the  States.  The 
other  express  prohibitions  upon  the  States 
are  of  varying  importance.  Probably  the  most 
important,  besides  those  intended  to  give  the 
national  government  exclusive  control  of  for¬ 
eign  relations  and  the  conduct  of  war,  are 
those  incorporated  in  the  Constitution  at  the 
close  of  the  Civil  War,  notably  the  provision 
that  no  State  shall  deprive  any  person  of  life, 
liberty  or  property  without  due  process  of 
law  nor  deny  to  any  person  the  equal  protec¬ 
tion  of  the  laws.  Finally,  the  reservation  of 
certain  rights  to  the  people  of  the  United 
States  by  the  10th  amendment,  adopted  in 
1790,  prevents  the  States  from  exercising  any 
powers  which,  though  not  expressly  delegated 
to  the  national  government  nor  prohibited  to 
the  States,,  are  essential  to  the  preservation  of 
the  sovereignty  of  the  Union. 

The  people  of  the  several  States  are  sub¬ 
ject  to  the  sovereignty  of  the  people  of  the 
Union,  but  the  people  of  each  State  are  equal 
to  those  of  any  other  before  the  law  of  the 
Constitution.  Congress  may  admit  new  States 
to  the  Union,  imposing  such  conditions  as  it 
may  deem  suitable  as  the  price  of  admission, 
but  once  within  the  sacred  edifice  a  new  State 
becomes  the  peer  of  the  others.  The  powers 
which  the  States  may  exercise,  though  limited, 
are  nevertheless  very  extensive  and  highly  im¬ 
portant.  They  include  among  others  the  fol¬ 
lowing:  (1)  the  power  to  establish  and  main¬ 
tain  organized  governments,  State  and  local, 
subject  to  the  limitation  that  they  be  republi¬ 
can  in  form ;  (2)  the  power  to  regulate  the 
suffrage,  both  in  State  and  in  national  elections, 
subject  to  the  limitation  that  no  citizen  be 
deprived  of  the  vote  on  account  of  race,  color 
or  previous  condition  of  servitude;  (3)  the 
power  to  levy  and  collect  taxes,  except  upon 
the  instruments  of  the  national  government 
and  upon  interstate  and  foreign  commerce;  (4) 
the  police  power,  including  the  power  to  enact 
all  measures,  restricting  the  personal  freedom 
of  the  individual  or  his  use  of  his  property, 
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which  may  be  necessary  and  proper  for  the 
preservation  of  the  peace,  the  protection  of 
the  public  health  and  morals  or  in  any  other 
way  for  the  promotion  of  the  common  wel¬ 
fare,  subject  to  the  limitation  that  no  person 
be  deprived  of  life,  liberty  or  property  without 
due  process  of  law  or  denied  the  equal  protec¬ 
tion  of  the  laws;  (5)  far-reaching  powers  to 
deal  with  education,  religion  and  the  supply  of 
public  services  of  all  kinds,  except  the  com¬ 
paratively  few,  such  as  the  post  office,  which 
are  placed  in  the  hands  of  the  national  govern¬ 
ment  ;  (6)  the  power  to  create  corporations  and 
trusts;  and  (7)  to  deal  with  the  whole  subject 
of  private  law,  including  the  power  to  regulate 
the  vital  institutions  of  modern  civilization, 
such  as  the  family  and  the  institution  of  pri¬ 
vate  property.  Despite  the  growing  centraliza¬ 
tion  of  government  in  the  United  States,  evi¬ 
denced  by  the  adoption  of  the  18th  Amendment 
to  the  Federal  Constitution,  the  so-called  pro¬ 
hibition  amendment,  the  powers  of  the  State 
remain,  as  they  were  in  the  beginning,  more 
important  than  those  of  the  Union,  so  far  as 
concerns  the  regulation  of  the  daily  life  of  the 
people. 

Rights  of  the  States. —  The  basis  of  the 
State  is  the  Constitution  of  the  United  States, 
but  the  basis  of  State  government  is  the  State 
constitution.  The  original  State  constitutions, 
adopted  at  the  time  of  the  Revolution,  con¬ 
tained  (1)  an  enacting  clause,  (2)  a  frame  of 
government,  (3)  a  schedule,  and  (4)  in  most 
cases  a  declaration  of  rights.  In  some  cases 
there  was  also  a  preamble,  setting  forth  the 
reasons  for  the  adoption  of  a  State  constitu¬ 
tion  and  intended  to  justify  the  overthrow  of 
the  former  government.  The  declaration  of 
rights  ordinarily  comprised  a  statement  of  the 
political  philosophy  of  the  Revolution  and  of 
the  civil  rights  claimed  for  the  people.  The 
political  philosophy  was  not  radically  different 
from  that  set  forth  nearly  a  hundred  years 
earlier  by  John  Locke  in  justification  of  the 
English  Revolution  of  1688.  The  civil  rights 
were  of  two  kinds:  (1)  abstract  rights,  such 
as  the  right  to  freedom  of  speech  and  of  the 
press ;  and  (2)  concrete  rights,  such  as  the 
right  to  the  writ  of  habeas  corpus  and  to 
trial  by  jury.  Practically  it  was  upon  the 
latter  kind  of  rights  that  the  former  were  de¬ 
pendent  for  their  force.  The  declarations  of 
abstract  rights,  to  be  sure,  had  their  effect 
upon  public  opinion  and  thereby  indirectly 
upon  the  conduct  of  government,  but  the  sys¬ 
tem  of  trial  by  jury  enabled  the  people  to  im¬ 
pose  a  direct  check  upon  the  acts  of  those 
in  authority.  The  schedule  dealt  with  such 
matters  as  the  boundaries  of  the  State  and 
the  transition  from  the  provisional  to  the  con¬ 
stitutional  government.  The  frame  of  govern¬ 
ment  was  a  body  of  rules  for  the  organization 
of  the  government  and  the  division  of  powers 
between  its  several  branches.  It  also  regu¬ 
lated  to  some  extent  the  conduct  of  elections 
and  the  procedure  of  the  legislative,  executive 
and  judicial  departments.  The  enacting  clause 
expressed  the  purpose  of  the  Constitution  and 
set  forth  its  sanction  in  the  will  of  the  people. 
The  existing  State  constitutions  contain,  in 
addition  to  the  foregoing,  a  good  deal  of  ordi¬ 
nary  legislative  matter,  inserted  from  time  to 
time  by  State  constitutional  conventions  for 


the  purpose  of  putting  it  beyond  the  reach  of 
ordinary  legislatures.  Some  of  this  matter  is 
important,  such  as  measures  for  the  regula¬ 
tion  of  the  liquor  traffic,  but  much  of  it  is 
comparatively  trivial. 

The  Suffrage. —  The  fundamental  organ  of 
government  in  the  States  is  the  electorate. 
The  right  to  vote  was  originally  conferred 
only  on  those  who  were  deemed  to  have  a 
sufficient  interest  in  the  Welfare  of  the  State 
and  who  were  otherwise  fit.  Manhood  suf¬ 
frage  did  not  exist.  During  the  first  half  of 
the  19th  century  it  was  established  in  substan¬ 
tially  all  the  States,  so  far  as  white  men  were 
concerned,  and  after  the  Civil  War  the  ballot 
was  extended  to  the  freedmen.  Meanwhile  a 
reaction  had  set  in  against  the  principle  of 
manhood  suffrage.  First,  literacy  qualifica¬ 
tions  were  established  in  several  northern 
State  to  exclude  uneducated  foreign-born 
voters  and  then  qualifications  of  various  kinds 
were  established  in  the  southern  States  to  ex¬ 
clude  Negro  voters.  At  present  qualifications 
designed  to  restrict  the  franchise  to  those 
who  are  deemed  fit  exist  in  just  half  the  States. 
The  extension  of  the  ballot  to  women  on  the 
same  terms  as  to  men  began  in  the  territories 
of  the  west.  Equal  suffrage  for  men  and 
women  now  exists  in  more  than  a  third  of  the 
States,  and  in  several  others  women  may  vote 
for  presidential  electors  and  most  local  officers, 
though  not  for  governor  and  members  of  the 
State  legislature.  There  is  a  larger  number  in 
which  they  may  vote  in  certain  local  elections, 
particularly  in  public  school  elections.  The 
19th  Amendment  to  the  Federal  Constitution 
will,  however,  put  an  end  to  disfranchise¬ 
ment  on  account  of  sex.  In  most  States  the 
voters  must  be  registered,  at  least  in  the 
larger  cities,  in  order  to  exercise  their  right. 
In  most  States  also  the  ballots  are  printed  and 
elections  are  conducted  by  public  officials  at 
public  expense.  The  collection  and  expendi¬ 
ture  of  money  by  candidates  for  election  and 
by  political  parties  is  generally  regulated  by 
law  and  corrupt  practices  are  carefully  defined 
and  prohibited. 

State  Legislatures. —  The  State  legislatures 
consist  of  two  branches.  The  lower  branch, 
generally  called  the  house  of  representatives, 
contains  as  a  rule  from  two  to  three  times  as 
many  members  as  the  upper,  which  is  always 
called  the  Senate.  The  number  of  members 
of  the  lower  branch  ranges  from  35  in  Ari¬ 
zona  and  Delaware  to  402  in  New  Hampshire. 
The  number  of.  senators  ranges  from  17  in 
Delaware  to  63  in  Minnesota.  In  most  States 
the  county  is  the  basis  of  representation  in 
both  branches  of  the  legislature.  Various 
methods  of  apportionment  have  been  adopted 
for  the  purpose  of  adjusting  representation 
more  or  less  accurately  to  population,  but  .  in 
many  States  there  is  deliberate  discrimination 
against  the  larger  cities  in  the  apportionment 
of  members.  The  term  of  members  of  the 
lower  branch  is  two  years  in  almost  all  States, 
and  that  of  senators  in  the  majority  of  States 
is  four  years.  Members  of  the  legislature  are 
paid  in  all  States.  In  most  States  the  rates 
are  low;  in  some  they  are  no  more  than  the 
wages  of  unskilled  manual  laborers.  In  most 
States  the  legislature  meet  regularly  once  in 
two  years  and  the  length  of  the  session  is  gen- 
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erally  limited  to  60  or  90  days.  Both  the 
powers  and  the  procedure  of  the  legislatures 
are  more  or  less  strictly  limited  by  the  State 
constitutions.  The  legislative  powers  are  con¬ 
ferred  equally  on  both  branches,  with  the  ex¬ 
ception  that  money  bills  must  originate  in  the 
lower.  The  senates  are  also  entrusted  with 
certain  executive  and  judicial  powers,  notably 
the  power  of  confirming  executive  appoint¬ 
ments  and  of  trying  impeachments  when 
brought  by  the  lower  branch.  In  practice  the 
latter  power  has  proved  of  little  importance, 
whilst  the  former  has  made  the  Senate  an  ex¬ 
ceedingly  important  factor  in  executive  affairs 
in  all  States  where  the  executive  has  much 
patronage.  In  general  the  working  of  the 
legislatures  has  been  the  least  satisfactory 
feature  of  State  government. 

The  Governor. —  Most  of  the  State  con¬ 
stitutions  declare  that  the  governor  shall  be 
the  chief  executive  magistrate,  but  few  con¬ 
stitutions  actually  confer  on  him  the  powers 
necessary  and  appropriate  for  a  chief  execu¬ 
tive.  His  principal  associates  are  generally 
elected,  like  himself,  directly  by  the  people, 
and  for  terms  as  long  as  his  own.  It  is  con¬ 
sequently  impossible  for  him  to  direct  them 
in  the  conduct  of  their  offices.  Though  in  all 
States  the  governor  may  appoint  some  of  the 
department  heads  and  members  of  administra¬ 
tive  boards  and  Gommissions,  his  power  of  re¬ 
moval  is  often  surrounded  with  restrictions 
which  render  him  more  or  less  of  a  figurehead 
in  the  actual  conduct  of  administration.  The 
importance  of  the  office  of  governor  results 
mainly  from  its  political  powers,  notably  the 
power  to  recommend  measures  to  the  consid¬ 
eration  of  the  legislature  and  to  veto  bills  which 
though  passed  by  the  legislature  are  objection¬ 
able.  In  most  States  the  veto  power  extends 
to  the  veto  of  items  in  appropriation  bills, 
thus  giving  the  governor  a  specially  strong 
position  with  respect  to  appropriations.  The 
State  constitutions  further  provide  that  an 
executive  veto  may  be  overridden  by  special 
majorities  in  the  legislature,  but  in  several 
States,  where  a  two-thirds  majority  of  all  the 
elected  members  in  each  branch  is  required  to 
pass  a  measure  over  a  veto,  it  is  exceedingly 
difficult  in  practice  to  do  it.  Moreover  in 
States  where  the  length  of  legislative  sessions 
is  strictly  limited,  most  of  the  measures  are 
passed  in  the  last  days  of  the  session  and  the 
executive  veto  is  not  exercised  upon  them  un¬ 
til  after  the  session  has  closed.  Thus  the  gov¬ 
ernor  has  come  to  be  the  chief  legislator  rather 
than  the  chief  executive  of  the  State. 

Administrative  Agencies. —  The  expansion 
of  the  administrative  activities  of  the  States 
in  recent  years  has  caused  a  great  increase  in 
the  number  of  separate  administrative  agencies. 
In  New  York  there  were  more  than  150  sepa¬ 
rate  administrative  agencies  in  1915  and  in 
several  States  there  were  over  100.  Some  of 
these  separate  administrative  agencies,  such 
as  tax  commissions,  railroad  and  public  serv¬ 
ice  commissions,  industrial  Gommissions  and 
departments  of  health  and  various  special 
boards  and  offices  charged  with  the  adminis¬ 
tration  of  laws  for  the  regulation  of  industry 
and  the  protection  of  labor,  exercise  impor¬ 
tant  powers.  In  practice  they  are  much  more 
subject  to  control  by  the  courts  than  by  the 


nominal  chief  executive  of  the  State.  In  a 
few  States  appointments  to  minor  places  in 
the  administrative  service  are  made  from  lists  of 
applicants  certified  as  Gompetent  by  State  civil 
service  commissions,  but  in  most  States  ap¬ 
pointments  are  made  by  the  governor  or  the 
department  heads  at  their  discretion,  except 
so  far  as  limited  by  the  requirement  of  sena¬ 
torial  confirmation  or  by  special  conditions  laid 
down  by  law.  In  general,  political  considera¬ 
tions  outweigh  considerations  of  fitness  too 
often  for  the  good  of  the  public  service.  Econ¬ 
omy  and  efficiency  in  State  administration  tend 
to  suffer  from  neglect. 

The  Judiciary. —  The  State  judiciary  are 
elected  directly  by  the  people  in  three-fourths 
of  the  States.  In  the  others  they  are  appointed 
by  the  governor  or  elected  by  the  legislature. 
In  the  central  and  western  States  popular  elec¬ 
tion  is  universal.  Terms  of  Supreme  Court 
judges  vary  from  two  years  in  Vermont  to  21 
years  in  Pennsylvania,  but  in  most  States  the 
term  ranges  from  6  to  12  years.  In  Massachu¬ 
setts  the  judges  hold  office  during  good  be¬ 
havior,  like  Federal  judges.  Salaries,  as  in 
the  case  of  other  State  elective  officers,  are  in 
most  States  comparatively  low.  Terms  of 
judges  of  lower  courts  are  generally  shorter 
and  salaries  lower.  The  organization  of  the 
courts  is  generally  regulated  in  the  State  con¬ 
stitutions.  In  most  States  it  is  highly  decen¬ 
tralized.  Magistrates’  courts  of  various  kinds 
exercise  a  limited  jurisdiction  in  the  towns 
and  cities,  above  them  in  most  of  the  States 
are  the  County  Courts,  apd  between  the  latter 
and  the  highest  court  of  the  State  there  are  as 
a  rule  one  or  more  intermediate  courts  with 
varying  original  and  appellate  jurisdictions. 
The  States  are  generally  divided  into  fixed  judi¬ 
cial  districts  in  order  to  localize  these  inter¬ 
mediate  courts,  and  a  separate  court  with  a  ’ 
prescribed,  number  of  judges  is  organized  in 
each  district..  The  resulting  judicial  system  is 
highly  inelastic  and  not  infrequently  uneconom¬ 
ical  and  inefficient.  On  the  whole,  however,  the 
working  of  the  judicial  system  is  more  satis¬ 
factory  than  that  of  either  of  the  other  prin¬ 
cipal  departments  of  State  government. 

Amendment  of  State  Constitutions. —  Two 
different  modes  have  been  provided  in  almost 
all  States  for  the  revision  and  amendment  of 
State  constitutions.  One  is  by  the  constitu¬ 
tional  convention.  The  organization  and  pro¬ 
cedure  of  constitutional  conventions  is  far 
from  uniform.  In  some  States  a  convention 
may  be  called  by  the  legislature  at  any  time. 
In  others  the  approval  of  a  majority  of  the 
voters  is  required  before  a  convention  may  be 
called.  In  some  States  the  number  and  manner 
of  election  of  delegates  to  a  convention  is  regu¬ 
lated  by  the  constitution.  In  others  the  legisla¬ 
ture  may  determine  the  numbers  and  manner 
of  election.  Most  conventions,  however,  are 
actually  organized  upon  the  model  .of  the  Tower 
branch  of  the  legislature.  In  some  States  a 
convention  may  put .  the  revised  constitution, 
when  agreed  upon,  in  force  without  further 
reference  to  the  people.  In  most  States  refer¬ 
ence  to  the  people  is  required  or  is  practised 
without  any  special  requirement.  The  other 
mode  of  constitutional  change  is  by  the  pro¬ 
posal  of  specific  amendments  by  the  legislature, 
subject  to  approval  by  a  majority  of  the  voters. 
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In  some  States  a  proposed  amendment  must  be 
adopted  by  two  successive  legislatures  before 
it  can  be  submitted  to  the  people.  In  others 
adoption  by  one  legislature  is  enough.  In  all 
States  the  legislature  must  approve  a  proposed 
amendment  by  more  than  a  bare  majority  vote. 
Recently  beginning  in  Oregon  in  1902,  a  fourth 
of  the  States  have  established  another  mode 
of  constitutional  amendment  not  requiring  ac¬ 
tion  by  the  legislature  or  by  any  other  repre¬ 
sentative  body.  This  is  the  "so-called  con¬ 
stitutional  initiative.  Upon  petition  of  a  pre¬ 
scribed  number  of  voters  a  proposed  amend¬ 
ment  is  placed  directly  on  the  ballot  and  may 
be  adopted  by  a  majority  of  the  voters. 

The  Initiative. —  A  larger  number  of  States, 
beginning  with  South  Dakota  in  1898,  have 
established  the  statutory  initiative.  Upon  peti¬ 
tion  of  a  prescribed  number  of  voters  an  ordi¬ 
nary  legislative  measure  may  be  proposed  for 
adoption  directly  by  the  voters.  This  pro¬ 
cedure  for  direct  legislation  by  the  people  is 
generally  associated  with  the  direct  popular 
referendum,  a  device  by  means  of  which  the 
voters  may  veto  a  measure  which,  though  en¬ 
acted  by  the  legislature,  is  objectionable  to 
them.  In  1919  the  statutory  initiative  existed  in 
19  States  and  the  popular  referendum  in  21 
States.  In  some  of  these,  notably  Oregon, 
California,  Arizona  and  Colorado,  the  initia¬ 
tive  and  referendum  have  been  freely  used  in 
recent  years. 

Party  System. —  Actual  government  in  the 
States  is  profoundly  affected  by  the  existence 
of  the  party  system.  In  most  of  the  States  the 
political  party  is  recognized  by  law  as  an  in¬ 
strument  of  government.  In  all  of  them  the 
nomination  of  candidates  for  elective  office  is 
entirely  in  their  control,  and  to  a  considerable 
extent  the  nomination  of  candidates  for  ap¬ 
pointive  office  is  practically  vested  in  the 
leaders  of  the  party  organizations.  A  political 
party  is  commonly  defined  as  an  association  of 
voters  which  at  the  last  preceding  election 
polled  not  less  than  a  certain  number  of  votes, 
or  a  certain  percentage  of  the  total  vote  for 
some  representative  office.  This  qualification  is 
usually  easy  to  meet.  A  political  party,  when 
recognized,  becomes  entitled  to  the  exclusive 
use  of  a  party  name  and,  in  most  States  where 
illiterates  may  vote,  also  a  party  emblem,  which 
assists  the  illiterate  in  marking  his  ballot.  The 
number  of  recognized  parties  varies,  but  in 
most  States  is  at  least  three  and  in  some  as 
many  as  six.  Only  two  parties,  however,  are 
anywhere  of  major  importance,  and  in  many 
States  one  of  these  is  generally  much  more 
successful  than  the  other.  In  most  States  the 
major  parties  are  now  required  to  make  their 
nominations  at  primary  elections,  which  are 
conducted  by  public  election  officers  at  public 
expense.  In  some  of  these  States  the  voter 
may  attend  the  official  primaries  and  help 
nominate  the  candidates  of  any  party  he 
chooses  without  divulging  his  party  affiliation. 
In  the  greater  number  of  States,  however,  he 
must  declare  his  party  affiliation  before  he  can 
participate  in  the  nomination  of  candidates, 
the  voters’  declarations  being  checked  by  a 
system  of  party  enrolment.  The  organization 
of  the  parties  also  is  commonly  regulated  by 
law,  and  the  members  of  the  party  com¬ 
mittees,  like  the  candidates  for  public  office, 


are  selected  at  the  primaries.  The  regulation 
by  law  of  the  methods  of  nomination  has  been 
accomplished  for  the  most  part  within  the  last 
quarter  of  a  century,  and  the  establishment  <of 
the  direct  primary  system  has  been  the  work  of 
the  last  15  years.  Taken  together  with  the 
introduction  of  the  Australian,  or  secret  offi¬ 
cial  ballot,  the  legal  recognition  of  parties  and 
the  regulation  of  their  proceedings  has  brought 
a  great  improvement  in  the  conduct  of  elec¬ 
tions  and  in  the  general  tone  of  politics  in  the 
States.  See  Appointments,  Federal,  State 
and  Local;  Apportionment;  Appropriations, 
American  System  of;  Budget;  Federal 
Government  ;  Legislation  ;  Legislature. 

Bibliography. —  Bryce,  James,  The  Amer¬ 
ican  Commonwealth  >  (pts.  ii,  iii,  new  and  rev. 
ed.,  New  York  1910)  ;  Beard,  C.  A.,  ( American 
Government  and  Politics*  (pt.  iii,  new  and  rev. 
ed.,  New  York  1914)  ;  Hart,  A.  B.,  ( Actual 
Government *  (pts.  i-iii,  3d  ed.,  New  York 
1909);  Willoughby,  W.  W„  The  American 
Constitutional  System*  (New  York  1904)  ; 
Reinsch,  P.  S.,  (American  Legislatures  and 
Legislative  Methods *  (New  York  1907)  ; 
Finley,  J.  H.,  and  Sanderson,  J.  F.,  The 
American  Executive  and  Executive  Methods> 
(New  York  1908)  ;  Baldwin,  S.  E.,  The 
American  Judicial  (New  York  1905)  ; 
Cooley,  T.  M.,  (A  Treatise  on  the  Constitu¬ 
tional  Limitations  which  rest  upon  the  Legis¬ 
lative  Power  of  the  States  of  the  American 
Union)  (7th  ed.,  Boston  1903)  ;  Goodnow, 
F.  J.,  The  Principles  of  the  Administrative 
Law  of  the  United  States)  (New  York  1905)  ; 
Mathews,  J.  M.,  The  Principles  of  American 
State  Administration  (New  York  1917)  ; 
Dodd,  W.  F.,  The  Revision  and  Amendment 
of  State  Constitutions>  (Baltimore  1910)  ; 
Croly,  H.,  Progressive  Democracy)  (New 
York  1914)  ;  Holcombe,  A.  N.  ( State  Govern¬ 
ment  in  the  United  States>  (New  York  1916)  ; 
Dealey,  J.  Q.,  ( Growth  of  American  State 
Constitutions )  (Boston  1915)  ;  Stimson,  F.  J., 
The  Law  of  the  Federal  and  State  Con¬ 
stitutions  of  the  United  States>  (Boston  1908). 

A.  N.  Holcombe, 

Department  of  Government,  Harvard  University. 

STATE  GOVERNMENTS,  Character¬ 
istics  of.  As  a  federation,  the  government  of 
the  United  States  comprises  the  national  gov¬ 
ernment  controlled  by  its  legislative  and  ad¬ 
ministrative  departments,  and  the  separate  gov¬ 
ernments  of  the  48  States  of  the  Union.  Under 
the  national  Constitution,  each  State  may  or¬ 
ganize  its  government  system  as  it  pleases,  but 
it  must  be  republican  in  form,  or  organized  so 
that  the  will  of  its  citizens  can  be  ascertained 
and  enforced.  When  forming  the  Union  under 
the  Constitution  of  1787,  the  13  original  States 
reserved  to  themselves  certain  characteristic 
rights,  which  the  Federal  government  is  bound 
by  fundamental  law  to  respect.  These  can  be 
reduced  only  by  amendments  to  the  Constitu¬ 
tion.  Nearly  all  forms  and  powers  of  gov¬ 
ernment  were  comprised  in  the  sphere  of  State 
authority  with  the  exception  of  those  relating 
to  foreign  affairs,  army  and  navy,  interstate 
commerce,  coinage  and  the  tariff,  the  powers 
of  the  national  government  being  specified  in 
the  fundamental  law.  The  individuality,  the 
dignity  of  the  sovereign  State,  the  only  gov- 
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ernment  officially  known  to  foreign  states,  is 
represented  by  the  national  government  pos¬ 
sessing  the  powers  involved  in  international 
relations,  including  war  and  diplomacy.  In 
domestic  matters,  general  economic  interests 
are  under  its  control.  By  contrast,  the  States 
control  the  mass  of  governmental  power  in 
respect  to  life,  property  and  education  and 
legislate  freely  on  property  rights,  occupations, 
crimes,  charities,  sanitation  and  schools.  Ex¬ 
cept  import  and  export  taxes,  each  State  may 
levy  what  taxes  it  pleases ;  and  it  may  legis¬ 
late  for  the  general  welfare  of  its  citizens  sub¬ 
ject  only  to  the  few  restrictions  of  the  national 
Constitution.  The  differences  of  taxation  and 
legislation  in  each  State  form  their  distinctive 
characteristics.  See  State;  Taxation;  United 
States  —  States  Constitutions;  and  articles 
on  the  different  States  of  the  Union. 

STATE  MILITIA.  See  Militia. 

STATE  SYSTEMS  OF  EDUCATION. 
The  government  of  the  United  States  has  never 
exercised  control  or  supervision  over  public 
education.  The  Americam  people  were  not 
prepared  for  a  national  system  of  education 
when  the  foundation  of  the  national  govern¬ 
ment  was  established  by  the  adoption  of  the 
Constitution  of  the  United  States.  That  docu¬ 
ment  does  not,  therefore,  contain  a  single  pro¬ 
vision  in  relation  to  the  subject  of  education. 
There  was  not  that  common  mutual  interest  in 
the  social,  industrial,  commercial  and  political 
relations  between  the  several  /States  which 
later  gradually  developed  among  them.  There 
was  much  prejudice  and  even  fear  against  the 
power  of  a  centralized  national  government. 
The  idea  of  State  control  in  all  matters  pos¬ 
sible  prevailed  to  a  large  extent  among  the 
people  of  all  the  States.  While  the  subject 
of  education  was  not  regarded  generally  by  the 
national  leaders  as  one  to  receive  their  con¬ 
sideration,  there  were  men  in  all  parts  of  the 
country  who  recognized  the  vital  need  of  es¬ 
tablishing  schools  for  the  education  of  all 
children.  Even  in  colonial  days  this  idea  had 
strong  support  in  many  of  the  colonies,  notably 
in  Massachusetts,  New  York,  Connecticut, 
Rhode  Island,  New  Jersey  and  Pennsylvania. 
The  Dutch  settlers  brought  with  them  the 
ideas  of  governmental  institutions  which  pre¬ 
vailed  in  Holland.  In  the  Dutch  settlements 
schools  had  generally  been  established.  The 
English  Dissenters  also  brought  with  them 
their  beliefs  on  social  problems  and  they  also 
organized  schools  in  their  settlements.  When 
States  were  organized  and  institutions  were 
being  developed  to  meet  the  social  needs  of  a 
progressive  people,  the  influences  which  had 
been  created  by  these  forces  were  bound  to  be 
a  potent  factor.  In  these  States,  therefore, 
the  establishment  of  schools  received  early 
consideration.  The  British  evacuated  the  City 
of  New  York  in  November  1783,  and  within 
two  months  from  that  time  Governor  George 
Clinton  was  urging  upon  the  legislature  of 
New  York  the  need  of  schools  in  the  follow¬ 
ing  language: 

“  Neglect  of  the  education  of  youth  is  among  the  evils 
consequent  on  war  —  perhaps  there  is  scarce  anything  more 
worthy  your  attention,  than  the  revival  and  encouragement 
of  seminaries  of  learning;  and  nothing  by  which  we  can  more 
satisfactorily  express  our  gratitude  to  the  Supreme  Being 
for  his  past  favors;  since  piety  and  virtue  are  generally  the 
offspring  of  an  enlightened  understanding.” 


Gradually  each  State  by  legislative  enact¬ 
ment  either  continued  the  schools  established 
by  the  colony  or  authorized  the  establishment 
of  new  schools.  In  many  cases  special  acts 
conferred  upon  a  particular  community  the 
authority  to  maintain  a  school.  The  general 
laws  authorizing  and  requiring  all  communi¬ 
ties  in  the  State  to  provide  schools  were  en¬ 
acted.  State  aid  was  gradually  extended.  Thus 
through  a  process  of  legislation  there  was 
gradually  established  a  system  of  education  in 
every  State  in  the  Union.  By  this  method  the 
accepted  policy  of  the  nation  in  relation  to 
public  education  was  adopted  and  that  policy 
is  the  voluntary  action  of  each  State  in  organ¬ 
izing  and  maintaining  a  State  system  iof  public 
education.  When  the  practice  of  a  State  upon 
a  subject  has  been  continued  for  a  long  period 
of  years  so  that  such  practice  becomes  the  fixed 
policy  of  the  State,  the  people  of  the  State 
usually  express  that  policy  in  their  State  con¬ 
stitution.  When  new  States  are  admitted  to 
the  Union  such  States  adopt  a  constitution, 
and  it  has  been  the  settled  practice  of  the 
newer  States  to  incorporate  in  their  constitu¬ 
tions  a  provision  requiring  the  maintenance  of 
a  system  of  free  schools.  As  the  constitu¬ 
tions  of  older  States  have  been  revised  a  pro¬ 
vision  relating  to  education  has  been  incor¬ 
porated  in  such  constitutions.  The  State  of 
New  York,  which  enacted  a  general  law  estab¬ 
lishing  a  State-wide  school  system  in  1812,  did 
not  include  an  article  in  her  constitution  in 
relation  to  education  until  1894. 

Nearly  every  State  in  the  Union  has  written 
in  its  constitution  a  provision  requiring  the 
maintenance  of  a  system  of  free  common 
schools.  These  constitutional  provisions  are 
similar  to  the  following: 

Minnesota  (sec.  I,  art.  8). —  “  The  stability  of  a  repub¬ 
lican  form  of  government  depending  mainly  upon  the  in¬ 
telligence  of  the  people,  it  shall  be  the  duty  of  the  Legislature 
to  establish  a  general  and  uniform  system  of  public  schools.” 

Oklahoma  (sec.  I,  art.  13). —  ‘‘The  Legislature  shall 
establish  and  maintain  a  system  of  free  schools  wherein  all 
the  children  of  the  State  may  be  educated.” 

New  York  (sec.  I,  art.  9). —  “  The  Legislature  shall  pro¬ 
vide  for  the  maintenance  and  support  of  a  system  of  free 
common  schools,  wherein  all  the  children  of  this  State  may 
be  educated.” 

It  must  not  be  inferred  that,  because  the 
national  government  has  not  assumed  direction 
and  control  of  education  throughout  the  coun¬ 
try,  it  has  not  been  interested  in  public  educa¬ 
tion.  On  the  contrary,  the  government  has 
given  aid  in  various  forms  to  the  support  of 
education  in  the  States  for  nearly  a  century. 

In  1836  the  national  government  distributed 
several  million  dollars  of  surplus  funds  among 
the  States.  In  1862  the  National  Land  Grant 
Act  was  passed.  This  was  followed  by  the 
Second  Morrill  Act,  the  Nelson  Law,  the  Adams 
Law,  the  Smith-Lever  Law  and,  in  1917,  by  the 
Smith-Hughes  Act.  The  national  government 
has  given  for  public  education  nearly  one  hun¬ 
dred  million  acres  of  land.  It  has  also  established 
various  agencies  which  exercise  functions  in 
relation  to  the  educational  affairs  of  the  country. 
The  Bureau  of  Education  in  the  Department  of 
the  Interior  and  the  Federal  Board  for  Voca¬ 
tional  Education  are  two  important  agencies 
dealing  with  education.  It  appears  that  more 
than  80  other  agencies,  which  have  official  rela¬ 
tions  in  one  way  or  another  with  the  school  sys¬ 
tems  of  the  several  States,  have  also  been  estab- 
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lished  by  the  national  government.  There  is 
now  pending  before  Congress  a  bill  creating  a 
national  department  of  education,  whose  head 
shall  be  a  member  of  the  President’s  Cabinet 
and  known  as  Secretary  of  Education.  Not¬ 
withstanding  this  aid  to  education  on  the  part 
of  the  national  government,  and  the  activities 
of  the  nation  in  promoting  the  interests  of  edu¬ 
cation  throughout  the  country,  education  in 
America  remains  subject  to  the  control  and 
direction  of  the  several  States.  Even  under  the 
terms  of  the  bill  pending  in  Congress  the  con¬ 
trol  of  education  by  the  several  States  remains 
undisturbed. 

Under  this  general  plan  which  has  been  fol¬ 
lowed  in  administering  educational  affairs,  there 
has  grown  up  in  America  a  fundamental  prin¬ 
ciple  of  school  administration  which  is  becom¬ 
ing  more  pronounced  and  more  controlling  year 
by  year.  That  principle  is  that  education  is  a 
State  function  and  that  all  the  schools  of  a 
State  constitute  one  system  —  a  Stat'e  system. 
In  other  words,  the  schools  maintained  in  a 
city  or  a  school  district  are  not  independent, 
detached  systems,  but  they  are  a  part  of  the 
State  system  and  subject  to  general  control 
and  direction  by  the  State.  The  fact  that  local 
officers  are  selected  by  popular  vote  or  are  ap¬ 
pointed  by  a  mayor  does  not  make  these  offi¬ 
cers  local  or  city  officers,  or  the  schools  local 
or  city  schools.  These  school  officers  are  offi¬ 
cers  chosen  by  a  method  determined  by  the 
State  and  for  the  performance  of  State  func¬ 
tions,  and  the  schools  are  a  part  of  a  State 
system. 

There  is  probably  no  question  related  to  the 
administration  of  public  schools  which  is  of 
greater  importance  at  the  present  time  than  the 
distinction  between  local  control  and  State  con¬ 
trol.  All  powers  exercised  by  local  school  offi¬ 
cers  in  the  administration  of  schools  are  powers 
delegated  by  the  State  through  legislative  enact¬ 
ment  and  may  be  modified  or  revoked  by  the 
agency  which  conferred  them.  Local  control 
often  means  municipal  control,  and  the  greatest 
obstacle  that  has  stood  in  the  way  of  educa¬ 
tional  progress  in  the  cities  of  this  country  has 
been  the  control  or  domination  of  school  af¬ 
fairs  by  municipal  officers.  Where  such  domi¬ 
nation  has  existed  the  schools  have  very  gen¬ 
erally  been  administered  upon  the  same  political 
and  partisan  bases  which  have  governed  the  ad¬ 
ministration  of  municipal  affairs.  In  several 
of  the  leading  cities  of  the  country  the  mayors 
and  other  municipal  officers  are  attempting  to 
override  the  statutes  regulating  the  administra¬ 
tion  of  the  schools,  to  obtain  control  of  the 
management  of  such  schools  and  to  establish 
the  general  policy  under  which  they  shall  be 
governed.  This  interference  of  municipal  offi¬ 
cers  has  resulted  in  legislation  in  many  States 
to  make  more  secure  the  right  and  the  author¬ 
ity  of  school  officers  to  administer  the  schools. 

The  decisions  of  the  courts  have  uniformly, 
in  the  several  States,  sustained  the  cardinal 
principle  that  education  is  a  matter  of  general 
concern  to  the  State  and  subject  to  the  State’s 
general  control  and  direction. 

An  examination  of  the  leading  cases  decided 
by  the  courts  of  the  several  States  in  relation 
to  the  control  and  supervision  of  public  educa¬ 
tion  will  show  that  the  following  fundamental 
principles  of  school  administration  have  been 
clearly  established. 


1.  Public  education  is  a  State  function  or  a 
subject  under  the  control  and  supervision  of 
the  State.  Systems  of  education  which  have 
been  established  in  the  several  States  but  ad¬ 
ministered  by  local  officers  in  the  several  locali¬ 
ties  of  the  State  are  State  systems. 

2.  The  officers  chosen  to  administer  laws 
enacted  to  operate  and  maintain  a  school  system 
in  various  localities  throughout  the  State  are 
not  local  officers,  neither  are  they  town,  village 
or  city  officers  but  public  or  State  officers  per¬ 
forming  duties  for  the  public  at  large. 

3.  When  the  officers  of  a  city  are  authorized 
to  perform  some  duty  in  connection  with  the 
operation  or  maintenance  of  public  schools,  as 
the  appointment  of  members  of  a  board  of  edu¬ 
cation  by  the  mayor  or  the  collection  of  taxes 
for  school  purposes  by  a  city  treasurer,  such 
city  officers  do  not  act,  in  the  discharge  of  such 
duties,  as  municipal  officers  but  as  special  offi¬ 
cers  exercising  a  power  devolved  upon  them 
to  administer  a  function  of  government  for  the 
benefit  of  all  the  citizens  of  the  State. 

4.  The  laws  relating  to  the  schools  of  a  city 
which  are  written  in  the  charter  of  such  city 
are  a  part  of  the  school  laws  of  the  State  and 
not  a  part  of  the  charter  or  law  of  the  city. 

In  support  of  these  fundamental  principles 
the  following  excerpts  are  taken  from  leading 
court  decisions : 

“  The  power  of  the  States  to  establish  and  maintain 
systems  of  common  schools,  to  raise  money  for  that  purpose 
by  taxation,  and  to  govern,  control  and  regulate  such  schools 
when  established  is  one  of  ‘  the  powers  not  delegated  to  the 
United  States  by  the  constitution  nor  prohibited  by  it  to 
the  States;  and  consequently  it  is  reserved  to  the  States 
respectively  or  to  their  people.”  (Marshall  v.  Donovan,  10 
Bush  [Ky.]  690). 

“It  is  apparent  from  the  general  drift  of  the  argument 
that  the  learned  counsel  for  the  defendant  is  of  the  opinion 
that  the  employment  of  the  teachers  in  the  public  schools 
and  the  general  conduct  and  management  of  the  schools  is 
a  city  function  in  the  same  sense  as  it  is  in  the  case  of  the  care 
of  the  streets  or  the  employment  of  police  and  the  payment 
of  their  salaries  and  compensation;  but  that  view  of  the 
relations  of  the  city  to  public  education,  if  entertained,  is  an 
obvious  mistake.  The  city  can  not  rent,  build  or  buy  a 
schoolhouse;  it  can  not  employ  or  discharge  a  teacher,  and 
has  no  power  to  contract  with  teachers  with  respect  to  their 
compensation.  There  is  no  contract  or  official  relation, 
express  or  implied,  between  the  teachers  and  the  city.  All 
this  results  from  the  settled  policy  of  the  State  from  an  early 
date  to  divorce  the  business  of  public  education  from  all 
other  municipal  interests  or  business,  and  to  take  charge  of 
it  as  a  peculiar  and  separate  function  through  agents  of  its 
own  selection,  and  immediately  subject  and  responsive  to 
its  own  control.  To  this  end  it  is  enacted  in  the  general  laws 
of  the  State  that  all  school  trustees  and  boards  of  education 
shall  be  corporations  with  corporate  powers,  which,  of  course, 
includes  the  power  to  sue  and  be  sued  in  all  matters  relating 
to  the  control  and  management  of  the  schools.”  (Gunnison 
v.  Board  of  Education,  176  N.  Y.  11). 

“  If  only  elected  or  appointed  in  accordance  with  the 
mandates  of  the  law  to  perform  a  duty  which  is  neither  local 
or  corporate,  and  if  they  are  independent  of  the  corporation 
in  the  tenure  of  their  office,  and  the  mode  of  discharging  its 
duties,  they  are  not  servants  or  agents  of  the  corporation, 
but  public  or  State  officers,  with  such  powers  and  duties  as 
the  statute  prescribes,  and  no  action  lies  against  the  cor¬ 
poration  for  their  acts  or  negligence.”  (Ham  v.  Mayor,  70 
N.  Y.  459). 

”?He  is  an  employee  of  the  board  of  education.  It  is  not 
a  part  of  the  corporation  of  the  city  of  Brooklyn,  but  is  itself 
a  local  school  corporation,  like  every  board  of  school  district 
trustees  throughout  the  State  (general  corporation  law,  sec. 
3) ,  and  is  like  every  such  board  an  integral  part  of  the  general 
school  system  of  the  State.  It  is  a  State  and  not  a  city 
agency,  doing  State  and  not  city  work  and  functions.  Edu¬ 
cation  is  not  city,  village,  county  or  town  business.  It  is  a 
matter  belonging  to  the  State  government.  From  the  com¬ 
prehensive  foundation  by  chapter  75  of  the  Laws  of  1 79  'S . 
down  to  the  recent  codification  of  our  school  laws  (‘  Consoli¬ 
dated  School  Law,’  Laws  of  1894,  ch.  556),  our  State  system 
of  education  has  remained  a  consistent  whole.”  (Ridenour 
v.  Board  of  Education,  15  Misc.  418). 
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“  Where  the  duties  which  are  imposed  upon  municipalities 
are  of  the  latter  class,  they  are  generally  to  be  performed  by 
officers  who,  though  deriving  their  appointment  from  the 
corporation  itself,  through  the  nomination  of  some  of  its 
executive  agents,  by  a  power  devolved  thereon  as  a  con¬ 
venient  mode  of  exercising  a  function  of  government,  are 
yet  the  officers,  and  hence  the  servants,  of  the  public  at  large. 
They  have  powers  and  perform  duties  for  the  benefit  of  all 
the  citizens,  and  are  not  under  the  control  of  the  munic¬ 
ipality  which  has  no  benefit  in  its  corporate  capacity  from 
the  performance  thereof.  They  are  not  then  the  agents  or 
servants  of  the  municipal  corporation,  but  are  public  officers, 
agents  or  servants  of  the  public  at  large,  and  the  corporation 
is  not  responsible  for  their  acts  or  omissions,  nor  for  the  acts 
or  omissions  of  the  subordinates  by  them  appointed.  And 
where  a  municipal  corporation  elects  or  appoints  an  officer, 
in  obedience  to  an  act  of  the  Legislature,  to  perform  a  public 
service,  in  which  the  corporation  has  no  private  interest  and 
from  which  it  derives  no  special  benefit  or  advantage  in  its 
corporate  capacity,  such  officer  can  not  be  regarded  as  a 
servant  or  agent  of  the  municipality,  for  whose  negligence  or 
want  of  skill  it  can  be  held  liable.  It  has  appointed  or  elected 
him,  in  pursuance  of  a  duty  laid  upon  it  by  law,  for  the 
general  welfare  of  the  inhabitants  or  of  the  community.  He 
is  the  person  selected  by  it  as  the  authority  empowered  by 
law  to  make  selections;  but  when  selected  and  its  power 
exhausted  he  is  not  its  agent,  he  is  the  agent  of  the  public 
for  whom  and  for  whose  purposes  he  was  selected.”  (Max¬ 
imilian  v.  Mayor,  62  N.  Y.  164). 

“  Essentially  and  intrinsically  the  schools  in  which  are 
educated  and  trained  the  children  who  are  to  become  the 
rulers  of  this  commonwealth  are  matters  of  State,  and  not 
of  local  jurisdiction.  In  such  matters,  the  State  is  a  unit, 
and  the  Legislature  the  source  of  power.  The  authority  over 
schools  and  school  affairs  is  not  necessarily  a  distributive 
one  to  be  exercised  by  local  instrumentalities;  but,  on  the 
contrary,  it  is  a  central  power  residing  in  the  Legislature  of 
the  State.”  (Clark  v.  Haworth,  122  Ind.  465). 

"  The  only  function  of  these  trustees  is  the  management 
of  the  school  and  they  are  officers  of  the  school  rather  than 
of  the  county.”  (State  v.  Freeman,  61  Kan.  90). 

"  The  word  system  as  used  in  the  constitution  means  an 
organized  plan,  an  institution,  something  established  for  the 
use  and  benefit  of  the  people  so  long  as  the  want  of  public 
education  will  continue.”  (Peay  v.  Talbot  &  Bros.,  39  Tex. 
346). 

The  following  cases  are  also  cited  as  having 
a  very  direct  and  vital  bearing  upon  the  propo¬ 
sition  : 

In  1876  James  N.  Gerard,  inspector  of  schools 
in  the  city  of  New  York,  was  elected  to  the 
State  senate.  His  seat  in  that  body  was  con¬ 
tested  by  his  opponent,  William  Laimbeer,  upon 
the  ground  that  the  constitution  provided  that 
a  municipal  officer  shall  not  be  eligible  to  elec¬ 
tion  to  the  legislature.  The  committee  on  judi¬ 
ciary  reported  adversely  to  the  claim  of  the  peti¬ 
tioner  and  on  its  recommendation  the  senate 
adopted  the  following  preamble  and  resolution : 

“  Whereas,  In  the  judgment  of  the  Senate,  an  inspector 
of  common  schools  in  the  city  of  New  York  is  not  an  officer 
under  the  city  government  within  the  meaning  of  the  eighth 
section  of  the  third  article  of  the  constitution  of  this  State; 
therefore,  Resolved,  That  the  prayer  of  the  petitioner  be 
denied.”  (N.  Y.  Senate  Journal,  1876,  page  209). 

In  1881  the  late  State  commissioner  of  edu¬ 
cation,  Dr.  Andrew  S.  Draper,  was  a  member 
of  the  board  of  education  of  the  city  of  Albany. 
He  was  elected  to  the  assembly.  His  seat  was 
also  contested  upon  the  same  ground  that  the 
seat  of  Senator  Gerard  was  contested.  The 
report  of  the  committee  on  contested  seats, 
which  was  an  exhaustive  treatment  of  the  ques¬ 
tion  and  to  the  effect  that  a  member  of  a  board 
of  education  was  not  a  municipal  officer,  was 
unanimously  adopted.  (Assembly  Journal,  1881, 
Volume  I,  pages  716-727). 

It  is  not  contended,  not  even  suggested,  that 
the  State  control  and  direction  of  education 
which  is  urged  in  this  article  means  a  State 
monopoly  of  educational  affairs.  Such  a  scheme 
of  education  would  be  repugnant  to  the  whole 
American  idea  of  education.  State  direction 
and  control  of  public  education  means  simply 
that  the  State  shall  clearly  assert  its  duty  and 


obligation  to  the  people  and  shall  guarantee  to 
them  full  protection  in  their  rights  and  needs 
in  a  matter  so  vital  to  their  happiness  and 
prosperity.  It  has  been  a  wise  procedure  on  the 
part  of  the  States  to  establish  in  their  State 
school  organizations  a  local  school  autonomy. 
Such  action  gives  to  a  community  the  right  to 
provide  school  facilities  which  shall  not  only 
satisfy  the  standard  prescribed  by  the  State, 
but  to  provide  even  higher  standards  if  the 
wealth,  the  commercial  needs  and  prosperity, 
the  social  and  intellectual  attainments,  and  the 
sentiment  of  their  people  will  support  them. 

The  administration  of  public  education  on 
the  basis  of  the  State  instead  of  the  nation  has 
resulted  in  great  inequality  of  educational  facili¬ 
ties  in  the  various  States  of  the  Union.  Some 
States,  because  of  their  wealth  and  population, 
are  able  to  provide  for  the  children  of  such 
States  school  facilities  which  cannot  be  provided 
by  the  sparsely  settled  and  less  wealthy  States. 
It  is  unnecessary  to  enumerate  all  of  these  in¬ 
equalities,  but  some  are  indicated.  The  school 
term  ranges  in  the  several  States  from  108  days 
per  year  to  194  days  per  year.  In  11  States 
the  period  of  the  school  term  is  less  than  140 
days.  The  average  number  of  days  which  each 
child  attends  school  ranges  from  55  in  one 
State  to  134  in  another.  In  20  of  the  States 
the  average  number  of  days  in  the  school  term 
is  90  or  less,  and  in  30  of  the  States  it  does 
not  exceed  100  days.  The  expense  per  capita 
of  the  average  day’s  attendance  in  North  Caro¬ 
lina  is  $12.31,  while  it  is  $86.36  in  Montana. 
The  minimum  period  of  compulsory  attendance 
ranges  from  four  months  in  one  State  to  the 
full  school  year  in  30  States.  It  may  be  said, 
however,  that  in  several  States  having  a  com¬ 
pulsory  attendance  law,  such  law  is  not  en¬ 
forced.  It  should  be  further  noted  that  it  has 
taken  one-half  a  century  of  hard  work  to  write 
into  the  statutes  the  compulsory  attendance  laws 
of  the  several  States. 

The  difference  in  the  qualifications  of  teach¬ 
ers  provided  for  the  schools  of  the  several 
States  also  results  in  an  inequality  of  educa¬ 
tional  opportunity  for  the  children  residing  in 
such  States.  It  is  known  that  in  some  States 
young  people  16  years  of  age,  and  even 
under  such  age,  are  employed  as  teachers.  In 
19  of  the  States  there  is  no  minimum  age 
requirement  for  teachers  employed  in  the  pub¬ 
lic  schools.  In  a  majority  of  the  States  large 
numbers  of  teachers  are  employed  whose  edu¬ 
cation  has  been  obtained  solely  in  the  element¬ 
ary  school.  In  many  States  the  authority  to 
teach  is  determined  entirely  by  an  examination 
based  on  preliminary  subjects  only. 

In  26  States  the  salary  paid  the  chief  execu¬ 
tive  or  supervisory  school  officer  is  not  above 
$3,000  and  runs  as  low  as  $1,800.  In  one  of  the 
States  the  State  superintendent  of  public  in¬ 
struction  is  chosen  at  the  general  election,  hav- 
ing.  been  nominated  at  a  direct  primary,  for  a 
period  of  two  years.  He  receives  a  salary  of 
$2,500.  His  duties  are  defined  in  the  law  as 
follows : 

“  To  have  general  supervision  of  the  public  schools;  keep 
official  records,  etc.,  at  his  office  in  the  State  capital;  furnish 
to  county  examiners  questions  for  the  examination  of  teach¬ 
ers;  furnish  blanks,  registers,  etc.,  to  county  examiners  for 
use  of  school  officers;  prepare  and  furnish  poll  books  for  use 
at  school  elections;  aid  commissioners  of  the  school  fund  in 
the  administration  of  the  same;  make  annual  report  to  the 
governor  as  to  the  condition  of  the  schools  and  the  school 
fund,  which  report  shall  be  transmitted  to  the  legislature; 
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apportion  annually  to  counties  the  State  school  funds  on 
the  basis  of  number  of  persons  between  6  and  21  years 
old;  have  school  laws  published  and  distribute  the  same; 
give  opinions  as  to  construction  of  school  laws.” 

This  official  is  a  fiscal  school  officer  under 
the  duties  imposed  upon  him  by  law  and  not  a 
leader  directing  and  stimulating  the  educational 
affairs  of  his  State. 

A  constitutional  mandate  requiring  the 
maintenance  of  free  schools  throughout  a  State 
must  be  interpreted  to  mean  that  so  far  as  pos¬ 
sible  the  system  of  common  schools  established 
throughout  the  State  shall  provide  equal  educa¬ 
tional  opportunities  for  all  the  children  of  the 
State.  It  does  not  mean  that  a  State  school 
system  may  be  established  which  must  of  neces¬ 
sity,  by  its  very  form  of  organization,  give  to 
the  children  of  one  section  of  the  State  or  of 
any  community  in  the  State  educational  facili¬ 
ties  which  are  denied  the  children  of  another 
section  or  of  another  community.  It  must  also 
be  held  that,  under  this  provision  of  the  consti¬ 
tution,  a  State  school  system  must  be  established 
which  imposes  equal  burdens  upon  the  taxpay¬ 
ers  who  support  such  system.  Inequality  of 
taxation  for  school  purposes  is  unequality  of 
educational  opportunity.  A  school  system, 
therefore,  whose  administration  imposes  an  in¬ 
equality  of  taxation  and  which  does  not  pro¬ 
vide  equal  educational  opportunities  does  not 
conform  to  the  letter  or  the  spirit  of  the  con¬ 
stitution  and  should  be  modified. 

In  many  States  funds  have  been  established, 
the  revenue  of  which  is  used  for  the  support 
and  maintenance  of  schools.  In  nearly  all 
States  provision  is  made  by  which  funds  are 
appropriated  from  the  State  treasury  for  the 
support  and  maintenance  of  schools,  and  ap¬ 
portioned  by  the  chief  school  officer  of  the 
State  to  the  various  districts  or  cities  in  the 
State.  In  some  States,  as  in  California,  New 
York,  Pennsylvania,  New  Jersey,  Minnesota  and 
Washington,  large  appropriations  are  made  by 
the  State  for  the  support  of  the  schools.  The 
balance  which  is  needed  in  any  district  or  city 
to  meet  the  expense  of  the  maintenance  of 
schools,  after  applying  State  funds,  is  raised 
by  local  taxation.  Nearly  all  the  States  main¬ 
tain  State  normal  schools  for  the  training  of 
teachers  for  the  public  school  system,  and  not 
only  construct  the  buildings  at  State  expense 
but  meet  all  the  expenses  of  maintenance  and 
operation. 

There  is  a  tendency  in  legislation  on  educa¬ 
tional  matters  to  follow  the  general  policy  of 
the  whole  country  in  legislation  upon  other 
important  subjects,  and  to  establish  in  a  greater 
degree  State  uniformity,  direction  and  super¬ 
vision  in  educational  matters.  In  several  States 
provision  has  been  made  for  minimum  salaries 
of  teachers,  for  the  uniform  certification  of 
teachers,  for  the  retirement  of  teachers,  for  the 
supervision  of  schools,  for  compulsory  attend¬ 
ance,  for  medical  inspection  and  health  instruc¬ 
tion  of  pupils,  and  for  the  construction  of  sani¬ 
tary  and  safe  school  buildings. 

In  some  States  the  administration  of  pub¬ 
lic  education  is  highly  centralized  under  the 
direction  of  the  chief  educational  officer  of  the 
State.  This  is  notably  true  in  the  State  of  New 
York.  In  such  State  the  commissioner  of 
education  prescribes  the  conditions  on  which 
students  may  enter  State  normal  schools ;  he 
prescribes  the  courses  of  study  in  the  State 


normal  schools ;  he  has  the  final  appro'val  of 
teachers  appointed  in  such  institutions  and  he 
appoints  the  members  of  the  local  boards  in 
charge  of  the  administration  of  such  schools. 
The  examination  and  certification  of  teachers 
is  in  accordance  with  rules  and  regulations 
which  he  prescribes ;  he  is  authorized  by  law  to 
prescribe,  by  regulation,  the  functions  o*f  dis¬ 
trict  superintendents  who  supervise  rural 
schools ;  he  may  also,  by  regulation,  impose 
upon  city  superintendents  and  boards  of  edu¬ 
cation  throughout  the  State  duties  in  the  ad¬ 
ministration  of  the  schools;  he  may  condemn 
schoolhouses  in  any  part  of  the  State  and  re¬ 
quire  new  buildings  to  be  erected;  he  has  judi¬ 
cial  authority  in  determining  all  school  con¬ 
troversies^  arising  throughout  the  State,  and  his 
decisions  in  such  matters  are  final  and  not  sub¬ 
ject  to  review  by  the  courts.  The  tendency 
throughout  the  country  is  strongly  toward 
greater  centralization.  This  is  due  to  the  fact 
that  education  is  more  and  more  recognized  as 
a  matter  to  which  the  State  must  give  more 
careful  direction  and  supervision.  A  law  which 
is  State-wide  can  be  made  stronger  and  more 
effective  than  a  local  law.  A  general  statute  is 
respected  more  by  the  public,  and  is,  therefore, 
more  readily  enforced,  than  a  local  statute. 

There  are  three  distinct  systems  of  local  ad¬ 
ministration  of  schools  in  operation  in  this  coun¬ 
try.  These  are  known  as  the  district  system, 
the  township  system  and  the  county  system.  The 
district  system  is  the  one  which  was  first  estab¬ 
lished.  When  it  was  first  necessary  to  organ¬ 
ize  schools  a  few  families  living  in  the  same 
neighborhood  associated  themselves  together, 
employed  a  teacher  and  maintained  a  school. 
When  school  systems  were  organized  in  States 
which  had  adopted  this  system,  the  organization 
already  established  was  utilized  and  in  some  of 
the  States,  as  in  New  York,  that  system  is  still 
in  operation.  In  each  town  throughout  a  State 
in  which  this  system  is  in  operation  there  are 
several  separate  school  districts.  Each  of  these 
districts  maintains  an  independent  organization 
with  its  own  local  officers,  and  each  is  a  tax 
district;  so  that  in  each  township  there  are  all 
the  way  from  8  to  35  separate  and  independ¬ 
ent  authorities  in  charge  of  the  schools  of  a 
single  town,  and  possessing  the  power  to  assess 
taxes  upon  the  property  of  such  districts  for 
the  maintenance  of  schools.  This  kind  of  an 
organization  for  the  administration  of  rural 
schools  has  been  demonstrated  to  be  cumber¬ 
some,  obsolete  and  inefficient.  This  system  has 
been  discontinued  in  many  States  and  must  be 
in  all  States  before  rural  schools  can  be  im¬ 
proved  and  modernized  and  enabled  to  serve 
the  people  of  the  agricultural  sections  as  the 
schools  should  and  as  present  conditions  de¬ 
mand. 

In  New  England  and  many  of  the  western 
States,  the  township  is  the  unit  of  administra¬ 
tion.  Under  such  systems  a  town  board  of 
education  is  usually  chosen  at  a  town  school 
meeting  and  is  given  general  authority  over  the 
supervision  and  administration  of  all  the 
schools  of  a  town.  In  other  words,  it  is  the 
substitution,  in  rural  communities,  of  an 
economical  and  professional  system  in  the  ad¬ 
ministration  of  schools  for  the  inefficient  and 
unbusinesslike  plan  which  is  followed  in  school 
districts  generally  where  the  school  district  sys- 
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tem  is  in  operation.  It  gives  all  the  schools  of 
a  town  the  same  businesslike  management  which 
is  generally  afforded  in  cities  where  all  the 
schools  are  under  the  control  and  supervision 
of  one  board  of  education.  In  most  of  the 
western  States  the  general  form  of  government 
followed  in  administering  public  affairs  has  been 
follow*ed  in  the  administration  of  school  mat¬ 
tery.  In  these  States,  the  county  is  the  unit  of 
school  administration.  Where  this  system  pre¬ 
vails,  there  is  a  county  board  of  education  and 
a  county  superintendent  of  schools.  These  offi¬ 
cers  perform  the  functions  which  are  generally 
performed  in  towns  and  districts  by  the  town 
and  district  boards. 

The  local  school  officers,  whether  under  the 
district,  town,  or  county  system,  have  the  direct 
charge  of  the  administration  and  operation  of 
the  schools.  These  officers  employ  the  teach¬ 
ers,  determine  the  period  of  time  school  must 
be  maintained  beyond  the  period  required  by 
law,  determine  the  salary  to  be  paid  in  advance 
of  that  required  by  statute,  make  repairs  to 
buildings,  construct  new  buildings,  purchase 
supplies  and  equipment,  and  perform  such  other 
functions  as  may  be  required  to  operate  the 
schools  or  to  make  effective  a  State  plan  of 
education. 

A  sound,  effective,  equitable  State  system 
of  education  must  rest  upon  a  legal  foundation 
similar  to  the  following: 

1.  There  should  be  a  constitutional  mandate 
which  requires  the  legislature  to  provide  for  a 
free  system  of  common  schools.  This  consti¬ 
tutional  provision  should  require  school  officers 
for  every  unit  of  school  administration  in  the 
State,  with  powers  not  conditioned  in  any  way 
whatever  upon  the  action  of  municipal  officers. 
It  should  also  provide  for  raising  such  funds 
as  are  necessary  for  the  operation  of  the 
schools.  In  other  words  the  absolute  manage¬ 
ment  and  control  of  the  schools,  independent  of 
all  local  municipal  authority,  should  be  guaran¬ 
teed  the  school  authorities  by  the  constitution. 
It  should  further  require  the  establishment  of 
a  State  department  of  education  with  sufficient 
authority  to  administer  a  sound,  progressive 
educational  policy. 

2.  The  legislature  should  confer  on  the  chief 
educational  officer  of  the  State  sufficient  power 
and  provide  him  with  sufficient  funds  to  be  a 
real  leader  of  power  and  influence  in  directing 
and  supervising  the  educational  activities  of  the 
State. 

3.  A  unit  of  school  administration  and  tax¬ 
ation  for  the  rural  communities  should  be  es¬ 
tablished,  embracing  not  less  than  the  territory 
of  the  town,  so  that  rural  school  facilities  may 
be  provided  which  shall  be  equal,  so  far  as  may 
be  possible,  to  the  facilities  provided  in  the 
cities  and  other  populous  centres. 

4.  State  aid  in  much  larger  proportion  than 
has  yet  been  provided  should  be  furnished  and 
distributed  upon  a  basis  which  shall  enable  the 
community  having  less  property  values  to 
maintain  schools  which  shall  give  the  children 
in  these  less  favored  sections  advantages  as 
nearly  equal  as  may  be  possible  to  those  ad¬ 
vantages  afforded  children  whose  homes  are 
in  more  favored  centres. 

Thomas  E.  Finegan, 

Superintendent  of  Public  Instruction  for  the 
State  of  Pennsylvania;  formerly  Deputy  Com¬ 
missioner  of  Education,  State  of  New  York. 
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STATE  UNIVERSITIES,  The.  General 
Statement. —  The  history  of  education  hardly 
offers  a  parallel  to  the  rise  and  growth  of  State- 
supported  institutions  for  higher  learning  in 
the  United  States  during  the  latter  part  of  the 
19th  and  the  first  decade  of  the  20th  century.  In 
1875  20  such  institutions  had  been  founded  but 
a  very  few  had  risen  to  any  kind  of  educa¬ 
tional  prominence.  They  had  at  that  time  a 
total  registration  of  2,340  students.  In  1885  26 
institutions  enrolled  4,599  students.  In  1903  36 
institutions  enrolled  41,369  students.  On  30 
June  1917,  according  to  the  latest  available 
figures  issued  by  the  United  States  Bureau  of 
Education,  there  were  90  institutions  in  the 
States  and  Territories  of  the  Republic  sup¬ 
ported  in  whole  or  in  part  by  public  funds 
and  offering  collegiate  or  professional  courses 
beyond  the  range  of  the  secondary  school, 
with  faculties  numbering  12,368  persons, 
a  total  enrolment  of  138,838  students  and  a 
total  annual  working  income  of  upward  of 
$60,000,000.  .  .  .  .  , 

This  movement  is  not  only  unrivaled  in  the 
history  of  education;  it  is  also  perhaps  the 
most  significant  and  promising  development  in 
the  history  of  our  democracy.  The  sentiment 
which  supports  the  movement  is  practically  uni¬ 
versal  and  it  is  the  product  of  the  spirit  of  the 
pioneers  of  the  Central  and  Western  States. 
Thirty-nine  States  now  tax  themselves  without 
stint  to  provide  a  practically  free  education  for 
their  sons  and  for  their  daughters  from  the 
kindergarten  through  the  college,  and  in  many 
instances  through  the  professional  school  as 
well.  The  nine  States  which  do  not  have  reg¬ 
ularly  designated  State-supported  universities, 
nevertheless  contribute  very  generously  to  the 
support  of  higher  education  and  maintain  or 
help  to  maintain  institutions  which  serve  in 
part  at  least  to  perform  the  functions  so  admi¬ 
rably  performed  by  such  typical  State  univer¬ 
sities  as  those  in  Michigan,  Minnesota,  Wiscon¬ 
sin  and  Illinois.  The  nine  States  which  do  not 
have  State  universities,  as  the  term  is  now 
commonly  understood,  are  Connecticut,  Dela¬ 
ware,  Maryland,  Massachusetts,  New  Hamp¬ 
shire,  New  Jersey,  New  York,  Pennsylvania 
and  Rhode  Island. 

No  people  have  ever  before  carried  forward 
such  a  movement  on  any  similar  scale.  In  the 
early  days  Massachusetts  and  Connecticut  and 
New  York  and  New  Jersey  gave  substantial 
aid  to  Harvard  and  Yale  and  Columbia  and 
Princeton,  but  without  any  idea  of  becoming 
responsible  for  their  permanent  support  and 
management.  The  common  thought  as  to  the 
functions  of  government  touching  education 
would  not  permit  more  than  State  aid  and  en¬ 
couragement  to  a  university  in  the  colonial 
days  or  even  in  the  earlier  years  of  the  Re¬ 
public.  The  settlement  of  the  great  West 
opened  the  way  for  a  new  educational  order  of 
things.  The  pioneers  built  for  the  future,  and 
they  were  especially  anxious  that  ample  pro¬ 
vision  should  be  made  by  the  State  for  the  edu¬ 
cation  of  their  children. 

Nearly  all  the  State  universities  are  open 
to  women  on  an  equal  footing  with  men,  and 
the  tuition  in  collegiate  courses  is  free  or  only 
a  nominal  sum.  The  tuition  in  the  professional 
schools  is  ordinarily  higher  but  is  not  based 
upon  the  theory  of  an  adequate  financial  re- 


STATE  UNIVERSITIES 


523 


turn  for  the  expense  involved.  Indeed,  the 
State  universities  more  than  any  other  agency 
have  been  responsible  for  removing  professional 
schools  in  recent  years  from  the  realm  of 
commercial  enterprises.  This  is  particularly 
and  fortunately  true  of  the  profession  of 
medicine.  The  State  universities  in  common 
with  a  few  highly  endowed  and  thoroughly 
reputable  private  institutions  have  demonstrated 
that  the  teaching  of  medicine,  as  it  ought  to  be 
taught,  is  not  and  cannot  be  a  profit-making 
business. 

All  classes  are  represented  in  the  great 
student  bodies  of  the  typical  State  universities, 
but  the  middle  class  predominates  overwhelm¬ 
ingly.  There  are  many  students  who  find  it 
necessary  to  <(work  their  way,®  and  if  they  do 
it  and  sustain  themselves  in  their  university 
work  they  uniformly  gain  the  respect  they  de¬ 
serve  for  it.  Young  men  and  young  women 
work  side  by  side  in  classrooms  and  labora¬ 
tories;  they  attend  social  gatherings  in  com¬ 
pany,  with  little  in  the  way  of  regulation 
which  is  not  self-imposed,  and  with  the  very 
best  results.  Life  is  free  and  genuine  and 
natural  and  earnest,  and  the  sentiment  of  the 
campus  is  wholesome.  More  than  that  the 
spirit  of  the  typical  State  university,  is  widely 
regarded  as  the  most  splendid  promise  of  our 
democracy. 

Historical  Development. —  As  has  been  in¬ 
dicated,  although  all  the  colleges  established  in 
early  or  colonial  days  were  private  corpora¬ 
tions  they  were  in  nearly  every  instance  the 
willing  recipients  of  public  bequests.  This  in¬ 
vestment  of  public  funds  naturally  carried  with 
it  the  thought  of  State  control,  but  the  early 
colleges  were  all,  more  or  less,  under  denomi¬ 
national  supervision  and  did  not  satisfy  the  de¬ 
mands  of  the  people  as  a  whole.  The  growing 
spirit  of  democracy  is  resnonsible  for  the  birth 
of  the  State  university.  Strangely  enough  as  it 
may  now  seem  because  of  the  marvelous  prog¬ 
ress  of  public  education,  elementary,  secondary 
and  higher,  in  the  North  and  West  in  recent 
decades,  the  South  took  the  lead  in  this  early 
movement  for  publicly  supported  institutions 
for  higher  learning.  The  constitution  of  North 
Carolina  framed  in  1776  provided  that  <(all  use¬ 
ful  learning  shall  be  promoted  and  encouraged 
in  one  or  more  universities.®  An  institution 
was  founded  upon  the  provision  of  this  clause 
in  1789  and  came  into  the  full  control  of  the 
State  in  1821.  But  the  fullest  development  of 
the  State  university  was  to  be  reached  in  the 
newer  States  in  the  Middle  West.  The  con¬ 
stitution  of  Indiana,  which  is  typical,  provided 
in  1819  that  ((It  shall  be  the  duty  of  the  General 
Assembly  as  soon  as  circumstances  will  permit 
to  provide  by  law  for  a  general  system  of  edu¬ 
cation  ascending  in  regular  gradation  from 
township  schools  to  State  university,  wherein 
tuition  shall  be  gratis  and  equally  open  to  all.® 

Impetus  was  given  to  the  establishment  of 
State  universities  in  1862  by  the  passage  of  the 
Morrill  Act  by  Congress.  This  act  granted  to 
each  State  30,000  acres  of  public  land  for  each 
senator  and  representative  in  Congress  to  which 
the  State  was  entitled  under  the  census  of  1860, 
All  money  derived  from  the  s'ale  of  these  lands 
was  to  be  invested  by  the  State  in  securities 
bearing  interest  at  not  less  than  5  per  cent,  ex¬ 
cept  that  the  legislature  of  the  State  might 
authorize  the  use  of  not  more  than  10  per 


cent  of  the  capital  for  the  purchase  of  sites 
for  a  college  or  experimental  farms.  The  in¬ 
terest  was  to  be  used  for  the  endowment,  sup¬ 
port  and  maintenance  of  at  least  one  college 
where  the  leading  object  should  be  to  teach 
such  branches  of  learning  as  are  related  to 
agriculture  and  the  mechanic  arts  in  order  to 
promote  the  liberal  and  practical  education  of 
the  industrial  classes  in  the  several  pursuits 
and  professions  of  life.  Of  the  colleges  bene¬ 
fiting  under  the  act  Kentucky,  Mississippi,  South 
Carolina  and  Virginia  divide  the  income  be¬ 
tween  an  institution  for  whites  and  one  for  col¬ 
ored  students.  With  the  exception  of  Massa¬ 
chusetts  which  divides  the  fund  between  two 
colleges,  each  of  the  other  States  maintains 
one  college  or  university  to  receive  the  benefit 
of  the  fund.  Nineteen  States  have  created  and 
maintain  independent  colleges  of  agriculture  and 
the  mechanic  arts  while  also  maintaining  State 
universities.  In  each  of  21  States  the  college 
of  agriculture  is  a  part  of  the  State  university. 
Twenty-eight  States  were  allotted  8,160,000 
acres  of  land  in  scrip ;  20  States  received  2,890,- 
000  acres  in  place.  The  scrip  and  lands  have 
been  sold  for  $12,643,309.43.  Each  State  now 
applies  all  the  income  for  the  support  of  the 
agricultural  and  mechanical  college.  The  total 
income  for  1913-14  was  $856,318.95.  Among 
the  State  universities  owing  their  origin  to  the 
Morrill  Act  are  those  of  California,  Illinois, 
Maine,  Minnesota,  Nebraska,  Nevada,  Ohio, 
West  Virginia  and  Wyoming. 

The  State  universities  now  existing  in  39 
different  States  were  founded  as  shown  in 
following  table: 


Alabama . 

....  1831 

Nebraska . 

.  .  1879 

Arizona . 

....  1891 

Nevada . 

. .  1886 

Arkansas . 

....  1872 

New  Mexico . 

. .  1891 

California . 

....  1868 

North  Carolina. . . . 

. .  1789 

Colorado . 

. . . .  1877 

North  Dakota.  .  .  . 

. .  1883 

Florida . 

....  1884 

Ohio . 

.  .  1870 

Georgia. . . 

....  1785 

Oklahoma . 

. .  1892 

Idaho . . 

. . . .  1889 

Oregon . 

. .  1876 

Illinois . . . 

. . . .  1868 

South  Carolina .... 

. .  1801 

Indiana . 

....  1820 

South  Dakota . 

. .  1882 

Iowa . 

....  1847 

Tennessee . 

. .  1794 

Kansas . 

....  1864 

Texas . . 

. .  1883 

Kentucky . 

. . . .  1878 

Utah . . 

.  .  1850 

Louisiana . 

. . . .  1860 

Vermont . 

. .  1791 

Maine . 

. . . .  1867 

Virginia . 

. .  1825 

Michigan . 

. . . .  1837 

Washington . 

. .  1861 

Minnesota . 

. . . .  1868 

West  Virginia . 

. .  1867 

Mississippi . 

. . . .  1848 

Wisconsin . 

.  .  1848 

Missouri . 

. . . .  1840 

Wyoming . 

.  .  1886 

Montana . 

. . . .  1895 

Resources  and  Revenues. —  While  the  Mor¬ 
rill  Act  had  much  to  do  with  the  inception  of 
State  universities,  as  has  been  indicated,  the 
income  from  the  fund  and  from  supplementary 
acts  is  a  very  small  part  of  the  amount  now  ex¬ 
pended  annually  by  the  several  States  for  the 
furtherance  of  higher  education.  The  principal 
sources  of  income  in  addition  to  Federal  land 
grants  are  student  fees,  gifts  and  State  ap¬ 
propriations.  As  has  been  noted,  fees  are  merely 
nominal  in  all  under-graduate  courses  and  are 
not  calculated  upon  a  commercial  basis  in  the 
professional  schools.  While  the  State  universi¬ 
ties  have  never  strongly  relied  upon  gifts  many 
have  profited  by  donations  at  various  times. 
This  is  notably  true  of  Georgia,  Indiana,  Kan¬ 
sas,  Michigan,  Minnesota  and  North  Caro¬ 
lina.  The  University  of  Virginia  received  a 
gift  of  $2,000,000  in  1909  from  Andrew  Carne¬ 
gie  and  others.  The  University  of  Wisconsin 
and  the  University  of  California  have  each 
been  greatly  enriched  by  private  gifts.  The 


524 


STATE  UNIVERSITIES 


chief  source  of  income,  however,  is  from  direct 
appropriations  by  the  legislature.  Several  States 
now  have  a  mill-tax  for  the  university  which 
makes  assured  provision  for  maintenance. 
Colorado,  Illinois,  Indiana,  Kentucky,  Michigan, 
Minnesota,  Nebraska,  Nevada,  Ohio,  Oregon, 
Utah,  Washington,  Wisconsin  and  Wyoming 
have  a  mill-tax  rate.  For  the  year  ending  30 
June  1917  the  University  of  Illinois  received 
$2,111,629  from  her  mill-tax,  the  University  of 
Michigan  $1,175,385  and  the  University  of  Wis¬ 
consin  $1,285,048. 

Organization  and  Administration. —  The 

supervision  and  control  of  the  typical  State 
university  is  vested  in  a  board  of  regents  or 
trustees  usually  appointed  by  the  governor  with 
the  consent  of  the  senate.  In  a  few  instances 
the  regents  or  trustees  are  chosen  by  the  people 
at  a  general  State  election.  This  is  true  in  Illi¬ 
nois  and  Nebraska.  There  have  been  a  few 
conspicuous  departures  from  the  general  rule, 
but  in  the  main  these  boards  have  been  singu¬ 
larly  free  from  political  interference  and  have 
as  a  natural  consequence  drawn  to  their  mem¬ 
bership  representative  citizens  generally  inter¬ 
ested  in  the  promotion  of  sound  education  and 
been  able  to  act  disinterestedly  upon  all  im¬ 
portant  questions  coming  before  them.  In  Indi¬ 
ana  University  the  alumni  have  a  voice  in  the 
selection  of  the  trustees,  and  the  influence  of  the 
alumni  is  coming  to  be  felt  indirectly  in  the 
selection  of  governing  boards  throughout  the 
country.  It  is  not  unusual  to  find  one  or  more 
graduates  on  the  board  of  an  institution  and  the 
tendency  in  that  direction  is  growing. 

In  practice  the  theory  that  boards  legislate 
and  individuals  act  or  execute  is  the  guiding 
principle  in  determining  the  relations  of  the 
governing  board  and  the  president.  This  prin¬ 
ciple  of  procedure  has  not  been  established  with¬ 
out  a  struggle  and  regents  or  trustees  without 
conception  of  their  duties  and  with  an  inordi¬ 
nate  desire  to  “run®  their  institutions  have 
more  than  once  caused  serious  trouble.  The 
typical  management  of  a  State  university  to¬ 
day  is  not  unlike  that  of  the  average  bank  where 
the  board  of  directors  act  in  an  advisory  ca¬ 
pacity  only  and  leave  the  management  of  the 
daily  business  of  the  bank  entirely  in  the  hands 
of  the  executive  officers.  Accordingly  the  po¬ 
sition  of  president  of  a  great  State  university 
is  a  dignified  one  and  calls  for  well-trained 
executive  powers  as  well  as  for  seasoned 
scholarship.  Almos’t  universally  the  president 
is  in  fact  as  well  as  in  name  the  real  executive 
head  of  his  institution,  turning  to  his  board  for 
advice  or  for  endorsement  of  general  plans. 
In  the  matter  of  appointments  and  resignations 
upon  the  faculty  the  president  initiates  action 
and  goes  to  his  legislative  board  only  for  the 
confirmation  or  veto  of  his  recommendations. 
Men  like  Angell  at  Michigan,  Northrop  at 
Minnesota  and  Draper  at  Illinois,  through  the 
free  exercise  of  their  great  executive  powers 
and  by  the  force  of  their  characters  had  much 
to  do  in  determining  methods  of  university  pro¬ 
cedure  which  have  now  widely  become  un¬ 
written  laws  and  which  have  in  many  instances, 
indeed,  been  written  into  university  statutes. 

While  the  president  is  given  large  executive 
powers,  the  very  widest  latitude  in  the  interior 
management  of  the  State  university  is  given 
to  the  deans  and  the  faculties  of  the  several 
colleges  and  the  relations  of  administrative  offi¬ 


cers  and  instructors  are  notably  harmonious. 
The  organization  of  the  typical  State  univer¬ 
sity  may  be  understood  by  noting  the  actual 
conditions  at  the  University  of  Illinois.  The 
board  of  trustees  consists  of  12  members,  three 
of  whom,  the  governor,  the  president  of  the 
State  board  of  agriculture  and  the  State  super¬ 
intendent  of  public  instruction,  are  ex-officio 
members.  The  nine  other  members  are  elected 
by  the  people  and  serve  for  terms  of  six  years 
each,  three  being  elected  every  second  year. 
The  board  appoints  the  president  who  is  the 
general  executive  officer.  The  chief  adminis¬ 
trative  officers  below  the  president  are  the  vice- 
president,  the  deans  of  the  colleges,  the 
registrar,  the  comptroller,  the  dean  of  men, 
the  dean  of  women,  the  adviser  to  foreign 
students,  the  high-school  visitor,  the  execu- 
tive^  secretary,  the  director  of  the  infor¬ 
mation  office,  the  supervising  architect,  the  uni¬ 
versity  health  officer,  the  director  of  physical 
training  for  men,  the  director  of  physical  train¬ 
ing  for  women,  the  professor  and  commandant 
in  charge  of  military  training,  the  university 
librarian  and  the  curators  of  museums.  The 
university  is  divided  into  the  following  colleges 
and  schools :  the  College  of  Liberal  Arts  and 
Sciences;  the  College  of  Commerce  and  Busi¬ 
ness  Administration,  the  College  of  Engineer¬ 
ing,  the  College  of  Agriculture,  the  College  of 
Law,  the  Graduate  School,  the  Library  School, 
the  School  of  Music,  the  School  of  Education, 
the  School  of  Railway  Engineering  and  Ad¬ 
ministration,  the  One-Year  Medical  College,  the 
Summer  Session,  the  College  of  Medicine,  the 
College  of  Dentistry  and  the  School  of  Phar¬ 
macy. 

It  will  be  noted  that  the  typical  State  uni¬ 
versity  practically  undertakes  with  the  excep¬ 
tion  of  theology  to  carry  out  the  maxim  of  the 
famous  founder  of  Cornell  University,  ((I  would 
found  an  institution  where  any  person  can  find 
instruction  in  any  study.®  The  ideals  of  the 
State  universities  as  a  group  were  clearly  de¬ 
fined  by  the  National  Association  of  State  Uni¬ 
versities  in  a  report  of  its  committee  on  stand¬ 
ards,  adopted  in  1908: 

“  We  may  define  a  standard  American  university  to  be 
an  institution:  (1)  which  requires  for  admission  the  com¬ 
pletion  of  the  curriculum  of  a  standard  American  high  school 
with  a  four  years’  course  .  .  . ;  (2)  which  offers  in  the 

college  of  literature  and  science  two  years  of  general  or 
liberal  work,  completing  •  or  supplementing  the  work  of  the 
high  school;  (3)  which  offers  a  further  course  of  two  years, 
so  arranged  that  the  student  may  begin  work  of  university 
character  leading  to  the  bachelor’s  degree  at  the  end  and 
reaching  forward  to  the  continuation  of  this  work  in  the 
graduate  school  or  the  professional  school;  (4)  which  offers 
professional  courses  based  upon  the  completion  of  two  years 
of  collegiate  _  work,  in  law  or  medicine  or  engineering;  (5) 
which  offers  in  the  graduate  school  an  adequate  course  lead¬ 
ing  to  the  degree  of  doctor  of  philosophy.  ... 

“To  be  a  standard  university  an  institution  shall  be 
equipped  to  give  instruction  leading  to  the  degree  of  doctor 
of  philosophy  in  at  least  five  departments,  according  to  the 
standards  prescribed  in  this  report  and  shall  have  at  least 
one  university  professional  or  technical  school  (which  shall 
require)  .  .  .  the  two  years’  collegiate  training  for 

admission.” 

Range  of  Instruction. —  The  permanent 
contributions  of  State  universities  to  the  cause  of 
higher  education  is  abundantly  assured  because 
the  common  sentiment  of  the  people  who  sup¬ 
port  them  encoutages  the  universities  to  enter 
practically  every  field  of  scientific  research  and 
intellectual  activity.  Ancient  and  modern  lan¬ 
guages  and  literatures,  rhetoric  and  oratory, 
history  and  philosophy,  economics  and  sociology 
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and  ethics,  education  and  psychology,  music  and 
painting,  mathematics,  the  earth  and  air  and 
water  and  sky  and  life  sciences,  medicine  and 
pharmacy  and  dentistry  and  law,  every  phase  of 
agriculture  and  horticulture,  the  raising  of 
wheat  and  corn  as  well  as  of  horses  and  sheep, 
dairying  and  homemaking,  architecture,  civil 
engineering,  electrical  engineering,  mechanical 
engineering,  municipal  and  sanitary  engineering, 
railway  engineering,  mining  engineering,  library 
science,  business  administration,  physical  train¬ 
ing,  and  every  other  interest  which  stirs  the 
intellect  and  challenges  thorough  study  are 
grouped  in  separate  colleges,  schools  or  depart¬ 
ments,  with  the  necessary  libraries  and  labora¬ 
tories  and  farms  and  shops  for  the  most  prac¬ 
tical  and  effective  work.  Military  training  un¬ 
der  the  immediate  charge  of  United  States  army 
officers  has  long  been  a  feature  of  the.  practical 
and  productive  work  of  the  State  universities. 
The  drill  and  the  study  of  military  tactics 
usually  continue  for  the  first  two  years  of  the 
course.  The  students,  or  cadets  as  they  are 
sometimes  designated,  wear  uniforms,  drill  with 
army  rifles,  engage  in  sham  battles  and  other 
manoeuvres,  and  are  ordinarily  led  in  dress 
parade  by  their  own  military  band.  This  mili¬ 
tary  •  training  has  long  been  regarded  of  great 
value  to  the  physical  well-being  of  the  men 
and  has  been  proved  to  be  immensely  worth 
while  to  the  nation.  The  officers  and  men  who 
had  their  initial  military  training  in  university 
battalions  gave  a  good  account  of  themselves 
in  the  war  with  Spain  and  the  gallant  and  in¬ 
telligent  service  of  the  many  thousands  who 
joined  the  colors  in  the  Great  War  with 
Germany  testified  to  the  wisdom  of  the  prac¬ 
tice  and  gives  assurance  that  even  larger  at¬ 
tention  will  be  given  to  such  training  in  the 
future.  On  the  whole  it  can  be  said  that  the 
students  welcome  the  drills  and  the  accompany¬ 
ing  taste  of  military  discipline  and  it  is  certain 
that  they  are  universally  glad  of  the  experi¬ 
ence  as  they  look  back  upon  it.  The  State  uni¬ 
versities  have  a  unique  opportunity  to  lead  the 
nation  in  a  permanent  program  for  adequate 
preparedness  in  the  future. 

Place  in  the  Educational  System. —  The 
State  universities  in  many  instances,  and  espe¬ 
cially  in  the  Middle  West,  are  a  deliberately 
planned  and  component  part  of  the  educa¬ 
tional  system  of  their  States.  The  educational 
system  in  a  State  which  emphasizes  such  a 
plan  may  be  said  to  cover  16  years,,  eight  in 
the  elementary  school,  four  in  the  high  school 
and  four  in  the  college.  The  articulation  of 
the  different  parts  is  complete.  The  grammar- 
school  graduate  passes  into  the  high  school 
without  examination  and  the  graduate  of  the 
approved  high  school  enters  his  State  uni¬ 
versity  without  examination.  The  State  uni¬ 
versity  in  such  an  instance  is  the  natural  cap¬ 
stone  of  the  State  s  educational,  system.  The 
relation  of  the  State  universities  very  gen¬ 
erally  to  the  schools  below,  and  especially  to 
the  high  schools,  is  intimate  and  helpful.  The 
relation  has  its  personal  and  human  side  due 
to  the  intelligent  and  tactful  activity  of  uni¬ 
versity  high-school  visitors  whose  business  it 
is  to  visit  and  inspect  high  schools  for  the 
maintenance  of  an  accredited  entrance  list. 
Cordial  relations  are  also  further  cemented  by 
frequent  conferences  at  the  universities  of 
superintendents  and  principals  and  teachers 


upon  topics  of  mutual  interest.  The  high  schools 
are  invigorated  and  inspired  by  contact  with 
the  universities  and  the  universities  are  kept 
sane  in  their  entrance  requirements  by  intimate 
knowledge  of  the  capacity  of  their  prospective 
students. 

Social  Life. —  The  social  life  at  the  univer¬ 
sities  is  ordinarily  democratic  and  wholesome. 
Greek-letter  fraternities  for  men  and  sororities 
for  women,  national  in  character,  have  after 
many  vicissitudes  proved  their  right  to  perma¬ 
nent  place  in  university  life.  They  are  now  rarely 
frowned  upon  and  are  qften  encouraged  by 
university  faculties.  Many  of  them  have  per¬ 
manent  homes  at  the  university  seat  and  con¬ 
tribute  largely  to  the  comfort  and  social  op¬ 
portunity  of  their  members.  They  also  are 
coming  to  be  a  means  of  aiding  rather  than  of 
hindering  university  discipline  and  are  fre¬ 
quently  employed  by  tactful  college  officers  in 
forming  and  directing  student  sentiment  and 
action.  The  relation  of  men  and  women  stu¬ 
dents  is  on  the  whole  helpful  to  both  sexes. 
The  social  and  college  intermingling  of  men 
and  women  is  natural,  and  the  disadvantages 
of  a  co-educational  system,  if  there  are  any, 
are  hardly  thought  of  in  a  great  State  uni¬ 
versity.  Physical  training  for  men  and  for 
women  is  everywhere  emphasized  and  class  and 
club  and  fraternity  games  are  very  common. 
Athletics  —  basketball,  football,  baseball  and 
track  and  field  sports  —  occupy  the  spare  time 
of  the  students  and  are  valued  more  by  col¬ 
lege  authorities  than  the  public  ordinarily  un¬ 
derstands  as  means  of  creating  healthy  college 
spirit  and  of  controlling  the  enthusiasm  of 
youth.  The  military  band,  glee  and  mandolin 
clubs,  literary  and  scientific  societies  also  con¬ 
tribute  to  the  enrichment  of  university  life. 

Progress  and  Future. —  The  older  state 
universities  may  now  be  said  to  have  passed  the 
creative  or  building  stage.  Their  growth  and  de¬ 
velopment  has  been  unprecedented,  but  it  has  not 
been  without  heroic  struggle.  The  people  in 
every  commonwealth  almost,  especially  in 
the  Middle  West  and  the  Far  West,  have  been 
united  in  their  desire  for  a  State  institution  of 
higher  learning,  but  they  have  rarely  known 
how  best  to  go  about  creating  and  building  such 
an  institution.  It  has  remained  for  educational 
statesmen  —  and  it  has  called  for  statesman¬ 
ship  of  the  highest  order — to  lay  down  the 
guiding  policies  and  educate  the  public  to  a 
right  appreciation  of  its  university.  Singularly 
enough  —  and  yet  in  a  certain  sense  naturally 
enough  too  —  the  very  public  which  has  sought 
to  promote  the  university  has  steadfastly  in¬ 
sisted  that  it  should  prove  its  worth  step  by 
step.  Hardly  a  State  university  has  not.  gone 
through  the  period  of  being  an  outcast  in  the 
eyes  of  its  own  constituents.  This  means  that 
patience  and  tact  and  disinterested  public  serv¬ 
ice  is  woven  into  the  fabric  of  every  one  of 
them.  The  elementary  scope  of  their  progress  is 
now  well  nigh  over.  Legislatures  need  no  longer 
be  convinced  of  their  legitimate  place  and  func¬ 
tion  in  the  life  of  the  commonwealth,  they  no 
longer  have  to  be  haled  into  the  open  court 
of  public  opinion  to  establish  reputable  char¬ 
acter.  They  have  arrived  in  the  minds  of  the 
public. 

For  the  last  two  or  three  decades  much  has 
been  heard  —  sometimes  directly  from  their 
own  press  bureaus  —  about  the  growth  of  their 
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appropriations,  the  size  and  number  and  cost 
of  their  buildings,  the  number  of  their  stu¬ 
dents  and  in  general  the  <cbigness**  of  their 
work.  This  prevailing  note  has  been  natural 
because  the  material  growth  of  the  State  uni¬ 
versities  has  of  itself  changed  the  educational 
map  of  the  United  States.  The  enduring  serv¬ 
ice  and  the  progress  that  is  in  the  long  run 
to  count  the  most  is  to  come  through  the  build¬ 
ing  of  the  invisible  universities  within  and  with¬ 
out  the  magnificent  walls  that  have  been  set  up. 
The  bringing  together  of  trained  teachers  and 
scholars,  the  creation  of  libraries  and  labora¬ 
tories  and  museums  that  shall  do  fine  as  well 
as  large  things,  the  searching  out  of  new  truths, 
the  widening  of  human  knowledge,  the  leader¬ 
ship  of  the  State  in  the  promotion  of  health, 
creature  comforts  for  the  masses,  sound  ad¬ 
ministration  of  public  affairs  —  these  are  the 
things  that  are  beginning  to  characterize  the 
State  university  of  to-day  and  that  will  un¬ 
doubtedly  signalize  its  service  in  the  future. 
There  is  no  better  endowment  than  the  will  of 
a  great  free  people  for  better  things  and  this 
is  the  continuing  heritage  of  the  State  uni¬ 
versities. 

Harlan  H.  Horner, 

Dean  of  the  State  College  for  Teachers,  Albany, 
N.  IN¬ 
STATE  UNIVERSITY.  See  American 
University  and  College,  The. 

STATEN  (stat'n)  ISLAND,  N.  Y.,  in  the 
southeastern  part  of  the  State,  is  separated 
from  Long  Island  by  The  Narrows  and  New 
York  Bay,  from  Manhattan  Island  by  New 
York  Bay,  from  New  Jersey  by  Kill  Von  Kull, 
Newark  Bay,  Arthur  Kill  and  Staten  Island 
Sound.  Staten  Island  was  discovered  by  Henry 
Hudson  in  1609,  and  its  first  settlers  were 
Dutch.  It  is  about  14  miles  long  and  five  miles 
wide.  The  surface  is  somewhat  hilly  along  the 
coast;  in  some  parts  there  are  bluffs.  The  is¬ 
land  constituted  the  county  of  Richmond  and 
had  a  county  government  until  1898,  when  it 
became  a  part  of  New  York  City  under  the 
name  of  Borough  of  Richmond.  It  is  chiefly 
a  residential  suburb  of  the  Borough  of  Man¬ 
hattan,  but  in  the  interior  are  farm  lands,  and 
there  is  considerable  manufacturing.  Fort 
Wadsworth,  on  the  east  coast,  at  the  entrance 
to  The  Narrows,  is  one  of  the  most  important 
fortifications  in  the  United  States.  The  im¬ 
proved  road  system  of  the  island  embraces 
over  200  miles  of  highways.  The  police  force 
of  New  York  City  has  headquarters,  detective 
bureau  and  four  police  precincts  on  Staten 
Island.  The  city  fire  department  also  affords 
fire  protection  to  all  the  larger  places  on  the 
island.  Education  is  well  looked  after  through¬ 
out  Staten  Island,  which  has  many  good 
private  schools,  two  large  high  schools,  one  in 
Saint  George  and  the  other  in  Tottenville,  and 
34  public  schools.  It  has,  therefore,  become 
one  of  the  favorite  residential  sections  of  New 
York  City.  The  borough  is  divided  into  five 
wards;  but  the  villages  which  were  incorporated 
before  the  island  became  part  of  New  York 
retain  their  Federal  post-office  organizations  in¬ 
dependent  of  the  New  York  post  office.  Some 
of  the  largest  post  offices  are  at  Port  Richmond, 
New  Brighton,  Stapleton,  Tompkinsville,  Saint 
George,  Tottenville  and  Rosebank.  During  the 
Revolutionary  War  Staten  Island  was  occu¬ 


pied  by  a  large  body  of  British  soldiers,  and 
their  old  fortifications  form  historic  landmarks 
to-day.  Pop.  (1920)  116,531.  Consult  Mer- 
shon,  S.  L.,  (The  Major  and  the  Queen*  (New 
York  1915)  ;  (Staten  Island  Illustrated)  (New 
York  1911);  (Staten  Island  and  Staten 
Islanders)  (New  York)  ;  (His1orical  Guide  of 
the  City  of  New  York*  (New  York). 

STATEN  (stat'n  or  sta'ten)  ISLAND, 
South  America,  belonging  to  the  archipelago 
off  the  southeast  coast  of  Tierra  del  Fuego, 
and  virtuallv  a  continuation  of  the  same,  ex¬ 
tends  for  38  miles  from  northeast  to  south¬ 
west  between  Capes  Saint  John  and  Saint 
Bartholomew,  and  is  separated  from  Argentina 
by  the  Strait  of  Le  Maire.  It  rises  in  Mount 
Buckland  to  a  height  of  3,000  feet.  The  peak 
is  covered  with  snow,  the  slopes  verdant  in 
evergreens,  shrubs  and  plants.  There  is  great 
humidity  or  rain  at  all  times,  and  the  tempera¬ 
ture  is  even.  The  chief  harbor,  among  several 
excellent  ones,  is  Port  Cook,  on  the  northeast¬ 
ern  coast.  This  island  was  formerly  an  im¬ 
portant  whaling  station  for  the  English. 

STATES,  Admission  of.  No  specific  form 
of  procedure  is  provided  in  the  National  Con¬ 
stitution  for  the  admission  of  new  States  to  the 
Union.  Different  methods  of  admission  have 
marked  the  addition  of  the  35  States  to  the 
original  13.  For  admission,  however,  certain 
conditions  must  exist.  The  community  must  be 
organized  with  a  population  in  numbers  and 
character  capable  of  upholding  self-govern¬ 
ment,  and  Congress  is  the  final  judge  whether 
these  requirements  are  in  evidence.  The  de¬ 
cisions  of  Congress,  however,  have  often  been 
influenced  by  party  reasons,  and  in  1872  it  was 
enacted  that  no  State  should  be  admitted  there¬ 
after  unless  ((having  the  necessary  population 
to  entitle  it  to  at  least  one  representative  ac¬ 
cording  to  the  ratio  of  representation  fixed  by 
this  bill.®  The  action  of  a  Congress,  however, 
does  not  appear  to  have  a  binding  effect  on 
subsequent  Congresses,  for  in  contravention  of 
this  act  Nevada,  Wyoming  and  Idaho  among 
other  States  were  admitted.  To  gain  admission, 
a  petition  is  presented  to  Congress,  which  grants 
an  enabling  act  if  the  request  is  favorably  re¬ 
ceived.  While  these  acts  vary  in  details,  the 
general  principles  define  the  boundaries  of  the 
new  State,  authorize  the  people  to  frame  a 
State  constitution,  fix  the  mode  of  its  forma¬ 
tion  and  adoption,  prescribe  rules  of  suffrage 
for  election  purposes,  set  forth  such  provisions 
as  Congress  requires  to  be  inserted  in  the 
document  and  provide  for  its  submission  to 
Congress  or  the  President  for  approval.  When 
all  the  terms  of  the  enabling  act  have  been 
complied  with,  Congress  by  resolution,  or  the 
President  by  proclamation,  declares  the  new 
State  admitted  to  the  Union.  Consult  Beard, 
C.  A.,  (American  Government  and  Politics> 
(1910)  ;  Dunning,  W.  A.,  ( Essays  on  the  Civil 
War  and  Reconstruction )  (1898)  ;  Hart,  A.  B., 

( Actual  Government*  (1908)  ;  Poore,  B.  P., 

( Charters  and  Constitutions*  (1877)  ;  Thorpe, 
F.  N.,  ( Federal  and  State  Constitutions* 

(1909);  Willoughby,  W.  W.,  ( American  Con¬ 
stitutional  System*  (1904). 

STATES,  Classification  of.  States  or  na¬ 
tions  may  be  classified  according  to:  (a)  the 
extent  of  the  political  state;  (b)  the  structure 
of  the  political  state;  (c)  the  structure  of  the 
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government.  In  political  science  a  state  is 
understood  to  be  a  body  of  people  inhabiting  a 
given  territory,  organized  for  common  pur¬ 
poses,  independent  of  external  control  and 
supreme  in  the  enactment  and  enforcement  of 
law  within  the  state  territory.  For  the  enact¬ 
ment  and  for  the  execution  of  law,  and  for 
international  interchange,  it  is  essential  that 
the  state  be  organized  for  public  purposes. 
Without  a  definite  political  organization,  no 
body  of  people  can  be  recognized  as  having 
international  status.  This  organization  must 
be  adequate  to  asqertain  and  express  the  pub¬ 
lic  will  and  must  have  supreme  power  to  sub¬ 
ordinate  all  other  wills  to  that  which  is  taken 
as  the  will  of  the  state.  The  essential  marks 
of  sovereignty  are  independence  without  and 
supremacy  within. 

States  may  be  democratic,  oligarchic,  or 
autocratic.  A  democratic  state  is  one  in  which 
the  social  state  dominates  the  political.  In  an 
oligarchic  or  aristocratic  state  the  social  state 
relatively  is  a  small  part  of  the  political.  In 
an  autocratic  state  political  power  is  supposed 
to  be  vested  in  a  single  person.  As  democracies, 
republics  and  monarchies,  states  may  be  classi¬ 
fied  as:  (a)  Pure  democracies,  in  which  nearly 
all  functions  of  government  and  especially 
legislation  are  performed  directly  by  the  political 
state;  (b)  republics,  in  which  representatives 
chosen  directly  or  indirectly  by  the  political 
state  carry  on  nearly  all  the  functions  of 
government,  including  legislation  and  adjudica¬ 
tion;  (c)  monarchies,  in  which  the  head  of 
the  administration  owes  his  position  to  birth 
rather  than  to  personal  choice  by  the  political 
state.  A  state  is  oligarchic  or  aristocratic,  if 
the  members  of  a  branch  of  the  government 
owe  their  position  to  birth  or  some  other  cause 
independent  of  the  will  of  the  political  state, 
as  in  the  British  House  of  Lords,  the  upper 
house  or  senate  of  the  imperial  legislature, 
where  the  members  hold  their  position  by 
hereditary  title,  and  some  by  virtue  of  holding 
some  other  office.  But  with  a  few  aristocratic 
survivals,  the  British  Empire  constitutes  a 
democratic  monarchy,  republican  in  fact,  and 
so  are  most  modern  monarchical  states,  the 
monarch  being  really  little  else  than  the  hered¬ 
itary  president  of  a  more  or  less  democratic 
republic. 

The  organization  of  the  political  state  may 
also  determine  its  classification.  It  may  be 
either  centralized  or  federal,  if  (a)  the  will  is 
determined  in  mass,  as  in  France;  or  (b)  if 
the  will  of  the  state  is  determined  by  balancing 
the  separate  will  of  a  series  of  fundamen¬ 
tal  groups,  as  in  the  United  States,  Switzer¬ 
land  and  in  Germany.  The  well-being  of  the 
social  state  as  a  whole  is  the  purpose  of 
all  political  organization,  and  a  central¬ 
ized  government  may  be  more  efficient  than 
a  federal  government,  but  where  intelli¬ 
gence  and  education  are  generally  diffused 
among  a  people  self-reliant  and  mutually 
tolerant,  a  federal  government  is  more  re¬ 
sponsive  to  the  variety  of  ideas  which  may 
characterize  a  large  state,  and  is  more  likely 
to  be  permanent.  Autocracy  may  attain  high 
efficiency  but  is  usually  attended  by  tyranny. 
While  a  democracy  has  a  republican  form  of 
government,  a  republic  is  distinguished  by  an 
oligarchic  tendency,  and  a  monarchy  may  be 
democratic  or  oligarchic,  as  well  as  autocratic. 


The  most  practical  form  of  state  appears  to 
be  a  republic  with  powers  delegated  to  the 
government.  With  the  nominal  exception  of 
Canada,  all  North  and  South  American  states 
have  adopted  this  form,  also  France,  Switzer¬ 
land,  Portugal  and  China  and  in  1919  the 
newly  formed  European  states.  Consult  Dealey, 
J.  Q.,  development  of  the  State)  (1909); 
Willoughly,  W.  W.,  (Nature  of  the  State) 
(1896)  ;  Wilson,  W.,  (The  State)  (rev.  ed., 
1909). 

STATES  OF  THE  CHURCH.  See 

Church  States. 

STATE’S  EVIDENCE  is  a  term  applied 
to  evidence  in  a  criminal  case,  in  the  form  of 
a  confession  of  one  who  committed  or  partici¬ 
pated  in  the  commission  of  a  crime,  and  to  be 
admissible  it  must  be  freely  and  voluntarly 
made.  The  equivalent  law  term  in  England 
and  throughout  the  English-speaking  British 
possessions  is  king’s  evidence  (or  queen’s  evi¬ 
dence).  There  is  no  provision  in  the  law  to 
make  a  state’s  evidence  agreement  legal  or  bind¬ 
ing,  yet  such  an  agreement  is  frequently  made 
and  adhered  to  on  the  part  of  the  State  and 
countenanced  by  the  court,  as  a  means  of 
securing  the  conviction  of  other  criminals.  In 
case  where  confession  has  been  obtained  under 
promise  of  immunity  from  the  law,  and  the 
witness  thus  making  the  confession  is  subse¬ 
quently  placed  on  trial,  it  is  a  general  practice 
not  to  use  his  confession  against  him.  There 
is  a  general  tendency  in  the  courts  of  many 
of  the  States  of  the  Union  not  to  convict  a 
defendant  upon  the  uncorroborated  evidence  of 
an  accomplice.  See  Accessory;  Accomplice; 
Principal. 

STATES-GENERAL,  the  name  given  in 
France  till  1789  to  the  general  assemblies  of  the 
deputies  of  the  three  orders  of  the  nation,  the 
clergy,  nobility  and  the  third  estate  (bour¬ 
geoisie).  When  peers  were  present  it  was  not 
as  forming  a  separate  body  but  as  the 
representatives  of  their  order.  The  right  of 
convoking  the  states,  belonged  to  the  king,  to 
the  regent,  or  the  lieutenant-general  of  the 
kingdom.  There  was  nothing  fixed  as  to  the 
number  of  electors  or  deputies,  nor  as  to  the 
conditions  entitling  one  to  vote  or  to  be  elected. 
As  far  back  as  the  time  of  Charlemagne,  and 
probably  earlier,  clergy  and  nobles  assembled 
twice  a  year  to  deliberate  on  matters  of  public 
interest  and  importance.  After  about  100 
years  of  active  life  these  assemblies  seem  to 
have  died,  or  to  have  been  suspended;  and  it 
was  not  until  1302  that  the  States-General 
were  first  convoked  by  Philip  the  Fair  to  sup¬ 
port  the  quarrel  of  the  king  with  Pope  Boni¬ 
face  VIII.  Six  years  later  the  States-General, 
at  the  instance  of  the  king,  condemned  the 
Knights  Templars.  The  States-General  had 
no  power  of  making  laws,  but  they  served  as 
a  check  on  the  arbitrary  power  .of  the 
sovereigns  through  their  ability  to  give  ex¬ 
pression  to  the  will  or  displeasure  of  the  peo¬ 
ple.  But  as  the  States-General  became  more 
exacting  of  the  sovereign,  and  the  latter, 
through  his  increasing  military  power,  more 
and  more  independent  of  the  popular  will,  the 
States-General  were  less  and  less  frequently 
called  together.  In  200  years  they  assembled 
only  twice  at  the  call  of  the  king,  once  in 
1614,  and  again  in  1789.  On  this  latter  date 
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they  assumed  to  themselves  the  title  of  National 
Assembly,  and  that  of  States-General  was 
never  afterward  revived  in  France.  See 
France — History  b.c.  58  to  a.d.  1796. 

The  name  of  States-General  is  also  given  to 
the  legislative  assembly  of  the  kingdom  of  the 
Netherlands,  in  which  there  are  also  provincial 
states  for  local  government. 

STATES  RELATIONS  SERVICE.  See 

Agriculture,  Department  of. 

STATES  or  STATE  RIGHTS,  in  a  fed¬ 
eral  government,  the  rights  of  the  several 
States  in  their  constitutional  relations  to  the 
central  or  national  government.  In  United 
States  history  the  term  has  played  a  prominent 
part  since  the  early  years  of  the  19th  century, 
and  especially  during  the  period  immediately 
preceding  the  Civil  War,  when  it  represented 
the  prevailing  view  in  the  Southern  States  re¬ 
garding  the  relation  of  those  States  to  the 
Union.  Out  of  this  view  developed  the  doc¬ 
trine  of  nullification  and  the  attempts  to  put 
it  into  practice;  and  the  doctrine  of  secession 
as  put  to  practical  test  in  the  Civil  War,  the 
final  issue  of  which  made  an  end  of  the  State- 
rights  view  in  its  former  constitutional  as¬ 
pects.  See  Confederate  States  of  America; 
Government;  Nullification;  United  States 
—  State  Constitutions  ;  Dartmouth  College 
Case. 

STATESBORO,  Ga.,  city  and  county-seat 
of  Bullock  County,  42  miles  northwest  of 
Savannah,  on  the  Savannah  and  Statesboro 
and  the  Central  of  Georgia  railroads.  The 
First  Congressional  District  Agriculture  Col¬ 
lege  is  located  here.  The  district  is  devoted 
principally  to  the  production  of  melons  and 
cotton,  and  there  is  a  cottonseed-oil  mill.  Pop. 
(1920)  3,807. 

STATESVILLE,  N.  C.,  city,  county-seat 
of  Iredell  County,  on  the  Southern  Railroad, 
(about  43  miles  north  of  Charlotte  and 
20  miles  northwest  of  Salisbury.  .  It  is  in  an 
agricultural  and  stock-raising  region  in  which 
there  is  also  considerable  corundum  mining. 
Cotton,  gain  and  tobacco  are  cultivated  exten¬ 
sively.  The  chief  manufacturing  establishments 
are  cotton  and  tobacco  factories,  flour  and  lum¬ 
ber  mills,  tanneries, .  foundries  and  ironworks. 
The  trade  is  chiefly  in  grain  and  cotton  and  to¬ 
bacco  products.  There  are  seven  churches  and 
public  and  private  schools.  Pop.  7,895. 

STATHAM,  stat'am,  Henry  Heathcote, 

English  architect  and  musical  critic:  b.  11  Jan. 
1839.  He  studied  architecture  in  Liverpool  and 
practised  there  for  a  time,  but  removed  to 
London  about  1870,  and  since  1883  has  been 
editor  of  The  Builder.  He  has  written  much 
on  both  archiecture  and  music,  and  was  for 
many  years  musical  critic  to  the  Edinburgh  Re¬ 
view.  For  several  years  in  succession  he  gave 
classical  organ  recitals  on  Sunday  afternoons 
at  Albert  Hall,  London.  He  has  published 
Architecture  for  General  Readers>  ;  ( Modern 
Architecture’  ;  Architecture  Among  the 
Poets’ ;  (My  Thoughts  on  Music  and  Music- 
dans’ ;  (Winged  Words’;  <The  Organ  and  its 
Place  in  Musical  Art’ ;  ( Critical  History  of 
Architecture’;  (What  is  Music’  (1913); 
(Form  and  Design  in  Music.’  In  addition  he 
has  written  much  on  art,  music  and  literature. 


STATICE,  stat'i-se,  a  genus  of  maritime  or 
desert  plants  of  the  family  Plumbaginacece, 
called  sea-lavender,  marsh  rosemary,  etc.,  and 
found  chiefly  in  the  northern  hemisphere.  They 
are  usually  perennials,  with  tufted,  alternate 
leaves,  sometimes  becoming  diminutive  shrubs. 
The  flowers  are  commonly  borne  in  cymes  or 
panicles,  composed  of  one-sided  spikes,  and 
have  scarious,  membranous,  funnel-shaped 
calyces,  colored,  but  often  of  a  different  hue 
fr.om  that  of  the  five  long-clawed  petals.  The 
fruits  are  small  astricles.  Several  species  are 
cultivated,  among  them  the  Russian  statice 
(S.  latifolia ),  notable  for  its  very  thick,  long, 
perennial  root,  which  is  used  for  tanning  in 
its  native  country.  It  is  a  handsome  border- 
plant,  having  a  radical  tuft  of  long  leathery 
leaves,  elliptical  in  shape,  and  very  loose 
panicles  of  minute  blue  flowers  sometimes 
measuring  a  yard  across,  and  useful  in  bouquet¬ 
making  on  account  of  the  delicate  sprays.  Cer¬ 
tain  species  yield  valuable-  remedies,  and  others 
are  useful  as  fuel  in  the  deserts  of  Afghanistan. 

STATICS.  See  Mechanics. 

STATIONERS’  HALL,  the  name  of  the 
hall  of  the  ((Master  and  Keepers  or  Wardens 
and  Commonalty  of  the  Mystery  or  Art  of  the 
Stationers  of  the  City  of  London.”  The  com¬ 
pany  was  incorporated  in  1557,  and  had,  till 
the  passing  of  the  Copyright  Act  in  1842,  an 
absolute  monopoly,  as  all  printers  were  ob¬ 
liged  to  serve  an  apprenticeship  to  a  member 
of  the  company,  and  every  publication  was  re¬ 
quired  to  be  ((Entered  at  Stationers’  Hall.” 
This  registration  is  no  longer  Gompulsory,  but 
the  practice  of  registering  is  still  useful  in 
making  good  claims  of  copyright.  (See  Copy¬ 
right).  Consult  Arber,  E.  A.,  (Transcript  of 
Stationers’  Registers,  1554-1640’  (Vol.  I,  Lon¬ 
don  1875-94). 

STATIONS  (Latin  statio,  from  stare ,  to 
stand)  in  the  Roman  Catholic  Church,  the 
name  given  to  the  Wednesday  and  Friday  fasts. 
Tertullian  says  that  the  name  is  derived  from 
military  usage.  On  those  days  the  Christian 
stood  on  guard  and  <(watched  in  prayer.”  The 
word  has  another  peculiar  signification  in  the 
city  of  Rome.  There  certain  of  the  churches 
are  visited  on  stated  days  by  clergy  and  people, 
and  those  churches  are  called  Stations.  But 
by  the  word  stations  are  more  usually  under¬ 
stood  the  <(Stations  of  the  Cross,”  a  very  pop¬ 
ular  devotional  exercise  which  is  in  use 
throughout  the  Catholic  world.  These  stations 
are  a  series  of  14  images  or  pictures  ranged 
round  the  interior  of  a  church  or  even  along 
a  public  way,  in  which  are  represented  14  in¬ 
cidents  in  the  life  of  Jesus  on  the  day  of  his 
crucifixion,  namely,  Sentence  of  death  pro¬ 
nounced  by  Pilate;  Christ  receiving  the  cross; 
his  first  fall;  his  meeting  with  his  mother;  the 
cross  borne  by  Simon  of  Cyrene;  Veronica 
wiping  Christ’s  face  with  a  handkerchief ;  his 
second  fall;  his  words  to  the  women  of  Jeru¬ 
salem;  his  third  fall;  stripping  him  of  his  gar¬ 
ments;  his  crucifixion;  his  death;  taking  the 
body  down  from  the  cross;  the  burial.  The 
people  move  in  procession  from  station  to  sta¬ 
tion,  reciting  prayers  at  each,  and  between 
stations  chanting  the  Stabat  Mater,  one  stanza 
at  a  time.  (See  Via  Dolorosa).  Consult 
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Thurston,  H.,  (The  Stations  of  the  Cross> 

(London  1906). 

STATISTICAL  METHOD,  The.  The 

word  (<stati sties®  was  coined  about  the  middle 
of  the  18th  century  by  Gottfried  Achenwall, 
a  professor  at  the  University  of  Marburg. 
Achenwall  derived  the  term  from  the  Italian 
word  ((statista,®  meaning  statesman,  which,  in 
its  turn,  came  from  the  Latin  (<status,®  mean¬ 
ing  state.  E.  A.  W.  Zimmerman,  professor  of 
Natural  History  at  Brunswick,  in  1787,  in  a 
work  entitled  (A  Political  Survey  of  the  Present 
State  of  Europe,*  gave  this  history  of  the 
origin  of  the  word  and  the  science  which  it 
represents:  ((It  is  about  40  years  ago  that  the 
branch  of  political  knowledge  which  has  for 
its  object  the  actual  and  relative  power  of  the 
several  modern  states,  the  power  arising  from 
their  natural  advantages,  the  industry  and  civil¬ 
ization  of  their  inhabitants,  and  the  wisdom 
of  their  governments  has  been  formed,  chiefly 
by  the  German  writers  into  a  separate  science. 

.  By  the  more  convenient  form  it  has 
now  received  .  .  .  this  science,  distinguished 
by  the  new  coined  name  of  Statistics, 5  is  be¬ 
come  a  favorite  study  in  Germany.® 

At  first  the  method  of  approach  was  de¬ 
scriptive,  but  it  was  inevitable  that  figures,  be¬ 
cause  of  their  greater  simplicity  and  compact¬ 
ness,  should  take  a  more  and  more  prominent 
part  in  the  development  of  the  new  science 
and  finally  replace  the  old  verbal  form  of 
exposition.  Next,  as  a  man  naturally  pictures 
an  object  in  terms  of  its  most  prominent  char¬ 
acteristics,  it  was  not  long  before  the  term 
<(statistics®  was  transferred  from  the  science 
to  the  compilation  of  the  facts  and  figures  in¬ 
volved  and,  finally,  to  the  arrays  of  facts  them¬ 
selves.  Thus  we  read  in  the  first  number  of 
the  Royal  Statistical  Society  Journal  issued  in 
1838-39,  <(  ( Statistics )  may  be  said,  in  the  words 
of  the  prospectus  of  this  society,  to  be  the 
ascertaining  and  bringing  together  of  those 
facts  which  are  calculated  to  illustrate  the  con¬ 
dition  and  prospects  of  society.®  The  name, 
having  once  come  to  be  applied  to  the  data 
themselves,  it  was  but  a  short  step  to  the  call¬ 
ing  of  any  compilation  of  figures  or  facts, 
(<statistics,®  which  is  the  modern  usage  of  the 
term,  while  the  science  itself  has  come  to  be 
called  (<The  Statistical  Method.®  The  latter 
may  be  defined  briefly  as  the  science  of  analy¬ 
sis  and  exposition  of  quantitative  or  qualitative 
data  secured  through  enumeration  or  experi¬ 
ment. 

Application  of  Statistical  Method,  (a) 

Scope. —  From  this  definition  it  may  be  seen 
that  the  statistical  method  is  found  applied 
wherever  compilation  of  facts  are  given  and 
accurate  conclusions  therefrom  are  wanted. 
Perhaps  the  most  common  application  is  that 
of  the  governmental  census.  The  most  ancient 
of  our  literatures,  including  the  Fourth  Book 
of  the  Bible,  the  name  of  which  denotes  its 
reference  to  a  statistical  subject,  abound  in  ref¬ 
erences  to  the  taking  of  censuses  in  preparation 
for  large  undertakings,  such  as  the  building  of 
pyramids,  military  campaigns,  the  distribution 
of  lands,  and  the  levying  of  taxes.  In  modern 
times  the  taking  of  the  census  has  been  made 
periodic  —  in  the  United  States  every  10  years 
—  and  has  been  developed  along  very  extensive 
lines,  not  only  gathering  the  data,  but  analyz¬ 
ing  and  illustrating  them  as  well.  The  student 
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of  statistics  will  find  in  these  government  re¬ 
ports  a  wonderful  wealth  of  data  on  innumer¬ 
able  subjects. 

But  the  Statistical  Method  is  no  longer  con¬ 
fined  to  investigations  such  as  the  census,  by 
governmental  agencies  for  administrative  or 
other  purposes.  To-day  each  large  corporation 
has  its  statistician,  and  all  policies  of  the  con¬ 
cern  are  based  on  his  findings.  Very  fre¬ 
quently  a  business  concern  has  been  changed 
from  a  losing  venture  to  a  great  success  by  a 
new  manager  who  installed  scientific  methods 
based  on  a  statistical  study  of  the  conditions 
affecting  the  business.  Rents  of  business  loca¬ 
tions  in  cities  are  determined  by  a  study  of 
the  number  of  people  who  pass  the  place.  In 
fact  modern  industrial  development  has  come 
to  depend  more  arid  more  on  statistical  re¬ 
search.  In  the  sciences,  both  physical  and  bio¬ 
logical,  the  statistical  method  is  of  foremost 
importance.  The  chemists  who  were  given  the 
task  of  finding  a  suitable  clay  for  spark  plugs 
for  the  Liberty  motor  solved  the  problem  by 
this  method.  New  serums  and  medical  treat¬ 
ments  are  now  subjected  to  the  severest  statis¬ 
tical  tests  before  they  are  accepted  by  the  medi¬ 
cal  profession.  Statistical  analyses  have  en¬ 
abled  the  chemist  to  predict  the  existence  of 
unknown  elements  with  given  atomic  weights ; 
and  the  astronomer  to  predict  eclipses  and  lo¬ 
cate  new  planets.  The  whole  doctrine  of  evo¬ 
lution  and  heredity  rests  on  a  statistical  basis 
as  shown  by  investigations  of  Mr.  Francis  Gal- 
ton  and  Prof.  Karl  Pearson  in  the  field  of 
the  mathematical  theory  of  evolution,  and  by 
the  work  of  Gregor  Mendel  and  his  followers 
along  the  lines  of  Mendel’s  Laws  of  Alternative 
Inheritance. 

In  the  social  sciences,  especially  in  the  field 
of  economics,  the  statistical  method  is  equally 
indispensable.  No  economist  would  attempt  to 
arrive  at  a  conclusion  concerning  the  produc¬ 
tion  or  distribution  of  wealth  without  an  ex¬ 
haustive  study  of  statistical  data.  Business  men 
and  economists  alike  are  convinced  that  only 
when  Congress  bases  its  tariff  legislation  upon 
a  scientific  study  of  the  natural  resources  and 
economic  needs  of  the  various  parts  of  the 
country  will  an  equitable  tariff  law  be  passed. 
Careful  analysis  of  the  effects  of  the  English 
system  of  <(out-relief,®  the  granting  of  partial 
relief  to  paupers  without  sending  them  to  the 
poorhouse,  showed  that  the  system  was  lower¬ 
ing  wages  and  increasing  instead  of  decreasing 
pauperism,  thus  producing  a  social  evil  which 
grew  as  it  fed  on  itself.  In  economics  and 
the  other  social  sciences  the  old  Roman  proverb 
is  pre-eminently  true,  ((Sine  numero  nihil  dem¬ 
onstrandum  est.® 

In  seeking  to  apply  the  statistical  method 
to  any  line  of  investigation  care  must  be  taken 
to  avoid  certain  errors  likely  to  be  encountered 
where  statistical  data  are  inaccurately  compiled 
or  carelessly  applied.  One  of  the  most  common 
causes  of  error  in  conclusions  derived  from 
statistical  data  is  the  lack  of  proper  definition 
of  the  elements  entering  into  the  problem  con¬ 
cerning  which  data  are  being  gathered.  Other 
errors  arise  from  careless  or  premeditated  abuse 
of  data,  correct  in  themselves,  but  leading  to 
erroneous  conclusions  when  improperly  used. 
False  statistical  deductions  may  result  from  in¬ 
accuracy,  from  slovenliness  in  gathering  or  ar¬ 
ranging  data,  from  partial  statement  of  truth, 
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from  a  comparison  of  heterogeneous  qualities, 
or  from  lapses  in  logic.  The  man  who.  thought 
he  had  discovered  that  eminent  mathematicians 
were  remarkable  for  their  longevity  was  cor¬ 
rect  in  his  data,  but  careless  in  their  applica¬ 
tion.  He  should  have  compared  the  average 
length  of  life  of  eminent  mathematicians,  not 
with  the  average  length  of  life  of  all  human 
beings  including  those  who  die  in  infancy,  but 
with  the  average  length  of  life  of  men  who  at¬ 
tain  intellectual  maturity.  Again,  it  is  mani¬ 
festly  unfair  to  judge  the  skill  of  the  physician 
by  the  number  of  his  patients  who  have  died, 
without  also  considering  the  total  number  he 
treated.  Such  abuse  of  statistics  as  the  use  of 
the  same  set  of  figures  to  prove  that  prohibi¬ 
tion  does  prohibit,  and  that  it  does  not  prohibit 
has,  to  some  extent,  destroyed  the  popular  faith 
in  statistics  and  is  responsible  for  the  often 
heard  expression,  ((You  can  prove  anything  by 
figures.®  Statistics  may  be  likened  to  a  razor, 
a  delicate  and  very  effective  tool  when  handled 
by  an  expert  but  very  dangerous  to  an  infant. 
While  care  must  be  taken  that  accuracy  is  pre¬ 
served  in  the  gathering  of  statistics  too  great 
minutiae  in  description  defeats  the  object  sought. 
If,  for  instance,  we  wish  to  study  the  distribu¬ 
tion  of  wage-earners  in  industrial  establish¬ 
ments  we  will  find  ourselves  lost  unless  we 
effect  a  grouping  into  a  few  classes,  as  there 
is  a  rather  small  limit  to  the  number  of  im¬ 
pressions  which  a  mind  can  receive  and  hold 
at  one  time.  Closely  related  to  this  error  of 
excessive  attention  to  minutiae  of  detail  is  the 
attempt  at  greater  accuracy  in  statistical  de¬ 
ductions  than  the  facts  themselves  warrant. 
There  is  in  statistics  much  swallowing  of  camels 
and  straining  at  gnats.  We  are  continually 
confronted  with  financial  statistics  carried  out 
to  the  last  cent  when  many  of  the  individual 
items  cannot  be  ascertained  with  any  degree 
of  certainty  to  within  the  nearest  thousand,  or 
even  million.  The  young  man  who,  wishing  to 
know  the  circumference  of  a  wagon  wheel,  mul¬ 
tiplied  the  diameter,  obtained  with  a  35-inch 
yard  stick,  with  the  value  of  n  carried  out  to 
18  decimals,  is  illustrative  of  our  ingrained 
but  untrained  desire  for  accuracy.  That  no 
resultant  can  be  more  accurate  than  the  least 
accurate  of  its  constituents  is  an  axiom  that 
is  altogether  too  often  forgotten,  and  much 
time  and  labor  have  been  spent  in  efforts  to 
secure  precision  not  warranted  by  the  facts.  On 
the  other  hand  no  statistical  conclusions  should 
be  adopted  without  a  statement  indicating  the 
degree  of  reliance  which  may  be  placed  on 
them.  It  must  be  borne  in  mind  that  statistics  is 
((the  science  of  large  numbers,®  that  results  ob¬ 
tained  from  a  few  cases  cannot  be  considered 
representative  and  should,  therefore,  be  received 
with  due  caution.  It  can  readily  be  proved 
that  the  precision  of  a  determination  is  pro¬ 
portional  to  the  square  root  of  the  number  of 
observations,  but  also  that  there  is  a  limit 
beyond  which  it  does  not  pay  to  carry  the  re¬ 
finement. 

b.  Statistical  Tables. —  In  employing  the 
statistical  method  statistical  tables,  both  simple 
and  complex  are  constantly  brought  into  use. 
To  illustrate  the  construction  of  these  we  will 
use  the  problem,  referred  to  in  a  previous  para¬ 
graph,  of  the  distribution  of  wage-earners  in 
the  United  States.  The  1910  census  (Vol.  VIII) 
divides  the  industrial  establishments  of  this 


country  into  the  following  seven  classes :  those 
employing  1  to  5  wage-earners;  6  to  20;  21  to 
50;  51  to  100;  101  to  250;  251  to  1,000;  and  over 
1,000.  We  construct  a  table  with  these  seven 
classes  in  one  column  and  in  a  second  column 
enter  the  number  of  establishments  in  each 
class.  For  comparative  study  we  now  enter 
in  a  third  column  the  number  of  establishments 
in  each  of  these  classes  as  given  in  the  census 
of  1900.  This  suggests  a  fourth  column  giving 
the  increase  or  decrease  for  each  class,  and 
still  another  column  giving  the  proportions,  ex¬ 
pressed  as  percentages,  which  such  increase  or 
decrease  bears  to  the  figures  given  for  the 
earlier  of  the  two  years.  Such  a  table  is 
called  a  simple  statistical  table.  Similarly  we 
may  construct  another  table,  but  giving  here 
the  number  of  wage-earners  in  each  class.  A 
combination  of  the  two  into  a  double-column 
table,  such  as  is  given  in  the  census  of  1910, 
is  called  a  complex  statistical  table.  Applying 
to  this  the  proper  arithmetical  operations  gives 
numerous  interesting  and  important  facts. 

c.  The  Use  of  the  Relative. —  While  satis¬ 
fies  are  absolute  facts,  a  study  of  them  is  really 
a  study  of  relatives.  In  the  above  problem 
this  was  shown  by  the  introduction  of  propor¬ 
tions.  In  that  problem  the  number  of  establish¬ 
ments  employing  1  to  5  wage-earners,  or  the 
number  of  employees,  means  little  unless  we 
also  know  the  proportion  which  these  numbers 
bear  to  the  total.  This  proportion  is,  in  general, 
best  expressed  as  a  percentage.  In  vital  statis¬ 
tics,  however,  it  has  become  customary  to  use 
a  radix  number;  so  many  deaths  per  thousand, 
for  instance.  Except  in  actuarial  mathematics, 
where  the  formulae  have  been  developed  on 
this  basis,  the  latter  is  not  a  good  method,  as 
it  does  not  readily  yield  itself  to  mathematical 
treatment. 

d.  Graphic  Methods. —  To  show  vividly 
the  facts  compiled  in  statistical  tables  and  the 
conclusions  to  be  deduced  therefrom  the  statis¬ 
tician  uses  various  graphic  illustrations.  What 
the  microscope  is  to  the  biologist  and  the  tele¬ 
scope  to  the  astronomer,  of  like  importance  is 
this  mechanical  interpretation  or  illustration  of 
statistics  to  the  statistician.  The  common 
housefly  is  to  the  casual  observer  an  uninter¬ 
esting  and  repulsive  creature,  but  the  micro¬ 
scope  reveals  it  as  an  object  of  wondrous  struc¬ 
ture  and  beauty.  Similarly  a  table  giving  the 
temperature,  taken  each  half  hour  during  a  cer¬ 
tain  day,  means  very  little  to  us,  but  the  curve 
automatically  drawn  by  a  thermograph  records 
the  changes  in  temperature  momently  and  still 
tells  us  its  whole  story  at  a  glance. 

To  construct  such  a  frequency  curve,  as  it 
is  called,  where  variation  is  reasonably  continu¬ 
ous,  as  in  the  above  problem,  erect  at  equal 
intervals  along  a  horizontal  line  a  series  of 
vertical  lines  called  ordinates,  proportional  in 
length  to  the  number  of  objects  in  the  classes 
which  they  represent.  Then  join  the  tops  of 
these  ordinates  in  such  a  way  as  to  make  a 
smooth  curve.  Such  a  curve  not  only  makes 
clear  to  us  the  fluctuations  in  the  frequency  of 
its  variates,  which  in  the  table  are  effectively 
hidden,  but  it  also  enables  us  to  make  import¬ 
ant  comparisons.  We  may,  for  instance,  draw, 
on  the  same  diagram  but  in  different  colors 
or  with  different  types  of  lines  five  curves 
representing  the  total  gold  and  silver  in  the 
national  treasury,  and  the  amount  of  silver, 
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silver  certificates  and  treasury  notes  in  circu¬ 
lation  at  the  end  of  each  quarter  for  a  number 
of  years.  We  have  thereby  before  us  the  whole 
financial  history  of  the  country  during  this 
period  and  are,  furthermore,  able  to  make  both 
interesting  and  valuable  deductions  by  com¬ 
parisons  of  these  curves.  These  curves  play 
an  especially  important  part  in  the  physical  and 
biological  sciences  as  they  enable  the  scientist 
to  replace  the  rough  approximations  obtained 
from  a  few  observations  with  the  law  governing 
the  frequency  distribution.  As  aids  in  inter¬ 
polation  and  extrapolation  these  curves  are  in¬ 
dispensable.  This  branch  of  statistical  inquiry 
has  been  developed  to  its  present  high  stage  of 
perfection  by  Prof.  Karl  Pearson,  who,  through 
his  work  on  the  Mathematical  Theory  of  Evo¬ 
lution, )  has  breathed  into  the  clay  of  dry  statis¬ 
tical  data  a  living  soul. 

Where  variation  is  not  continuous  or  where 
discrete  objects  are  under  consideration  the 
histogram  or  pictogram  are  preferable.  The 
histogram  is  merely  a  succession  of  rectangles 
obtained  by  drawing  through  the  tops  of  the 
frequency  ordinates  lines  parallel  to  the  base. 
A  common  and  effective  pictogram  is  a  circle 
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divided  into  sectors,  the  areas  of  the  sectors 
being  proportional  to  the  magnitude  of  the  re¬ 
spective  objects  under  comparison. .  For  in¬ 
stance,  we  can  illustrate  the  relative  values 
of  the  principal  crops  of  Nebraska  by  dividing  a 
circle  into  five  sectors  of  the  proper  relative 
sizes  and  label  them  ^com,®  “wheat,®  “oats,® 
“hay,®  and  “all  other  crops.®  Or  we  can  place, 
side  by  side,  on  equal  bases,  five  rectangles 
whose  altitudes  are  proportional  to  the  values 
of  these  crops. .  A  complex  table  can  be  illus¬ 
trated  by  superimposing  two  such  diagrams  on 
each  other,  as  shown  in  the  preceding 
figure.  The  number  of  ways  _  in  which  such 
illustrations  can  'be  made  is  limited  only  by  the 
limits  of  human  ingenuity. 

e.  The  Use  of  the  Average. —  Because  of 
the  important  part  which  they  play  in  statistics, 
the  statistical  method  has  been  defined  by  some 
writers  as  “the  Science  of  Averages.®  Aver¬ 
ages  may  be  considered  as  types  through  which 
we  get  an  adequate  conception  of  groups  of 
variates  and  by  means  of  which  comparisons 
with  other  groups  may  be  effected.  Thus, 
though  men  of  any  race  may  differ  greatly  in 
height,  we  still  get  a  very  fair  conception  of 
the  relative  stature  of  a  Patagonian  Indian,* 
an  Englishman,  and  a  Lapp  when  we  learn 
that  their  average  heights  are  six  feet  one  inch, 
five  feet  seven  inches,  and  five  feet,  respectively. 
The  first  real  development  of  scientific  methods 
in  statistical  study  came  about  through  the 
needs  of  astronomers  for  some  means  of  secur¬ 
ing  accurate  determinations  from  their  ever 
growing  stock  of  observational  data.  If  was 
found  errors  of  observation  were  symmetrically 
grouped  about  their  arithmetic  mean,  where 
they  were  clustered  most  closely,  and  decreas¬ 
ing  continuously  and  equally  in  number  in  ac¬ 
cordance  with  a  certain  law,  called  the 
normal  law  of  errors,  as  the  observation  re¬ 
ceded  in  either  direction  from  the  mean.f  This 
law,  also  known  as  the  Law  of  Probability  or 
the  Law  of  Chance,  was  found  by  the  great 
Belgian  astronomer  and  mathmatician,  Jaques 
Quetelet,  to  govern  not  merely  the  distribution 
of  errors  of  measurement  of  inanimate  things, 
or  direct  the  action  of  “blind  chance,®  such  as 
the  manner  in  which  coins,  when  tossed,  turn 
up  “heads®  or  “tails,®  but  also  the  chance  dis¬ 
tributions  in  the  animate  world.  Whether 
dealing  with  barometric  pressure,  human 
height  or  the  size  of  plants  the  law  was  found 
to  hold.  Later  it  was  found  that  where  a  bias 
exists,  as,.  for  instance,  the  inclination  of  the 
loaded  coin  to  turn  up  one  face  more  fre¬ 
quently  than  the  other,  or  wages  to  taper  off 
more  rapidly  to  the  lower  limit,  the  law  still 
held,  but  in  a  generalized  form.  The  place  of 
concentration  which  is  no  longer  the  mean  has 
been  called  by  Professor  Pearson  the  “mode.® 
There  are  three  forms  of  averages  in  com¬ 
mon  use,  two  of  which  have  already  been  re¬ 
ferred  to.  The  three  are  the  arithmetic  mean, 
the  median  and  the  mode,  the  first  being  by  far 
the  most  widely  used.  To  these  may  be  added 


This  pictogram  shows  us  at  a  glance,  and  in  a  clear  and 
striking  manner,  a  number  of  important  facts,  as  for  instance: 
the  actual  values  of  the  milling  products  of  the  more  import¬ 
ant  milling  states  in  1899  and  again  in  1909,  the  growth  of 
the  industry  in  each  state  during  this  period,  the  relative 
importance  of  these  states  in  1899,  and  again,  ten  years 
later,  which  states  have  made  the  greatest  progress,  and 
which  have  been  practically  stationary. 


Consult  Pearson,  ‘Reconstruction  of  the  Stature  of 
Prehistoric  Races’  in  Transaction  Royal  Phil.  Soc.  (1898). 

f  Given  by  the  equation  y  =~^==~e - where  y 

is  the  frequency  of  the  deviation  x  from  the  mean  a,  c  is  a 
mathematical  consent  called  the  standard  deviation,  and  e 
is  the  base  of  the  natural  system  of  logarithms. 
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the  geometric  and  harmonic  means,  which, 
though  seldom  used,  are  indispensable  in  cer¬ 
tain  lines  of  investigation.  The  nature  of  the 
mode  has  already  been  described  in  the  pre¬ 
ceding  paragraph.  The  median,  meaning  the 


halfway  point,  is  especially  useful  in  dealing 
with  non-measurable  quantities,  such  as  eco¬ 
nomic  unrest,  eye  color  or  mental  character¬ 
istics.  We  cannot  for  instance,  state  in  figures 
the  mental  alertness  of  a  class  of  boys,  but  we 
can  readily  arrange  them  in  the  order  of  their 
intelligence  and  thus  determine  the  average 
boy.#  In  a  normal  distribution  the  mean,  the 
median  and  the  mode  naturally  coincide.  The 
arithmetic  mean  may  be  subdivided  into  the 
simple  and  the  weighted.  The  simple  arith¬ 
metic  mean  of  two  or  more  quantities  is  the 
sum  of  those  divided  by  their  number,  with¬ 
out  regard  to  their  respective  weights  or  rela¬ 
tive  importance.  The  weighted  mean  is  the 
sum  of  the  quantities,  each  multiplied  by  its 
weight,  divided  by  the  sum  of  the  weights. 
The  difference  can  best  be  pointed  out  by  some 
examples.  If  we  wish  to  find  the  average  wage 
in  an  industry  we  cannot  do  this  by  simply 


Moderately  asymmetrical  skew  curve;  ages  of  wives  for  given 
age  of  husband  at  marriage,  aa  mode;  bb  median; 
cc  mean.  The  age  of  the  bridegroom  in  this  case  is  between 
24  and  25  years,  and  the  total  number  of  marriages  is 
28,454.  The  mean  age  of  the  bride  is  22.19  years  while 
the  modal  age  is  20.42  years.  The  age  of  the  bride  rises 
very  rapidly  from  15  — 16  years  up  to  about  20  years, 
after  which  it  tapers  off  rather  slowly,  the  maximum  age 
being  45  years. 

averaging  the  scales  of  wages  paid  in  the  vari¬ 
ous  occupations.  If  that  were  done  the  few, 
highly-paid  experts  and  superintendents  would 
count  as  much  as  the  many  common  laborers 
and  so  give  a  very  misleading  conception  as 


to  the  wages  really  paid.  The  true  average  is 
obtained  by  weighting  each  wage  by  the  num¬ 
ber  of  men  receiving  that  wage,  adding  the 
products  and  dividing  by  the  number  of  men. 
In  this  ease  the  weights  are  definitely  determin¬ 
able  numbers,  which  is  not  always  the  case. 
An  astronomer  taking  a  series  of  observations 
on  a  certain  evening  will  average  these  as 
equally  good.  When,  however,  he  wishes  to 
combine  observations  taken  on  different  even¬ 
ings  he  may  consider  these  sets  as  of  unequal 
value  because  of  the  unequal  atmospheric  con¬ 
ditions  under  which  the  *  observations  'were 
made.  He  will  then  use  as  weights  numbers 
which,  in  his  estimation,  give  the  relative  val¬ 
ues  of  the  observations. 

An  excellent  example  of  the  use  of  weights 
is  afforded  by  the  index  numbers  for  the 
changes  in  wages  or  prices  of  commodities. 
In  comparing  prices  of  different  years  we  find 
that,  though  some  have  increased  and  others 
have  decreased,  there  has  been  a  general  tend¬ 
ency  in  one  direction.  To  measure  this  tend¬ 
ency,  that  is,  to  determine  the  increase  or  de¬ 
crease  in  the  purchasing  power  of  money,  is 
one  of  the  most  important  tasks  of  the  econo¬ 
mist.  It  is  at  once  obvious  that  we  cannot 
solve  the  problem  by  taking  the  simple  arith¬ 
metic  mean  of  the  prices  of  all  commodities, 
for  that  would  unduly  accentuate  the  lesser 
things ;  would,  for  instance,  give  matches  as 
great  weight  as  coal.  Instead,  we  take  the  most 
important  ones  whose  prices  we  can  estimate 
rather  accurately  and  tabulate  for  a  number 
of  years.  Taking  any  year  as  a  base  year  we 
can  then  express  the  prices  of  each  other  year  as 
percentages  of  those  of  the  base  year.  The 
properly  weighted  mean  of  these  percentages 
wifi  then  measure  the  movement  of  prices 
during  this  interval. 

In  the  use  of  the  mean  as  a  type  it  must  be 
remembered  that  it  will  not  fairly  represent 
the  group  if  there  is  too  great  a  divergence 
from  it  within  the  group.  For  instance,  sta¬ 
tistics  may  show  the  same  per  capita  wealth, 
say  $1,000,  in  two  cities  without  giving  us  any 
idea  as  to  the  real  prosperity  of  the  inhabit¬ 
ants.  The  one  city  may  have  the  wealth  well 
distributed  with  all  of  its  inhabitants  pros¬ 
perous  and  happy,  while  the  other  has  its 
slums  and  its  palaces  with  only  a  small  middle 
class.  If,  however,  to  this  per  capita  average 
is  appended  another  figure  showing  limits  with¬ 
in  which  half  the  people  come,  we  can  form 
a  better .  estimate  of  the  economic  condition 
of  the  city.  Suppose  in  the  one  case  we  find 
that  this  limit  is  $100  in  excess  or  defect  of 
the  mean  while  in  the  other  it  is  $400.  We 
would  then  give  the  per  capita  wealth  of  the 
two  cities  as  $1,000  ±$100  and  $1,000  ±  $400, 
respectively.  In  the  one  case  one-half  the 
people  fall  within  the  narrow  class  of  more 
than  $900  and  less  than  $1,100;  in  the  other 
the  limits  would  be  $600  and  $1,400.  This 
additive  quantity  is  called  the  probable  error 
or  probable  deviation.  We  are,  accordingly, 
in  the  development  of  the  statistical  method, 
interested  not  merely  in  the  average  as  a 
type,  but  also  in  the  divergence  of  the  group 
from  the  type.  The  best  measure  of  an  aver¬ 
age  deviation  from  the  mean  is  the  so-called 
standard  deviation,  the  square  root  of  the  mean 
of  the  squares  of  the  deviations.  Before  we 
can  compare  the  variabilities  of  two  groups 
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we  must  first  reduce  their  measures  of  disper¬ 
sion  to  relatives  by  expressing  them  as  per¬ 
centages  of  the  means.  For  instance,  a  differ¬ 
ence  of  1,000  pounds  between  the  weights  of 
two  elephants  is  less,  proportionately,  than  a 
difference  of  one  ounce  between  the  weights  of 
two  mice.  Failure  to  recognize  this  principle 
has  led  some  very  eminent  biologists  into 
espousing  theories  absolutely  at  variance  with 
the  facts.  But  the  statistician  does  not  limit 
his  study  to  the  consideration  of  a  single  vari¬ 
able.  One  of  his  most  important  tasks  is  to 
analyze  the  relationship  between  one  variable 
or  phenomenon  and  another.  He  seeks,  for 
instance,  to  find  the  correlation  between  pov¬ 
erty  and  crime,  between  the  heights  of  fathers 
and  of  their  sons,  between  the  ages  of  hus¬ 
bands  and  of  their  wives,  between  the  price  of 
wheat  and  the  marriage  rate,  between  the 
size  of  the  wheat  kernel  and  its  protein 
content,  between  vaccination  and  immunity 
from  disease.  We  cannot,  however,  directly 
and  definitely  measure  the  effect  of  one  vari¬ 
able  on  another  because  of  the  many  other 
variables  which  enter  into  the  problem.  But 
by  dealing  with  a  large  number  of  observa¬ 
tions  we  can,  to  a  large  extent,  neutralize  these 
disturbing  causes,  and  so  make  it  possible  to 
secure  a  very  fair  determination  of  the  cor¬ 
relation  between  the  two  variables  under  con¬ 
sideration.  We  may,  for  instance,  seek  to 
determine  the  correlation  between  rainfall  and 
the  potato  crop  though  recognizing  that  the 
size  of  the  crop  is  a  function,  not  merely  of 
the  amount  of  rainfall,  but  also  of  the  temper¬ 
ature,  culture,  seed  and  a  multitude  of  other 
causes.  By  dealing  with  a  sufficiently  large 
number  of  years,  however,  we  can  eliminate 
these  disturbing  elements  and  so  secure  an 
average  value  of  the  correlation  sought.  For  the 
methods  and  formulae  used  in  this  computa¬ 
tion  the  reader  is  directed  to  Yule’s  work  on 
the  (Theory  of  Statistics.* 
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STATISTICS  is  the  science  that  deals 
with  the  collection,  tabulation,  analysis  and 
presentation  of  numerical  data.  Any  phenom¬ 
ena  that  may  be  classified  and  counted  may  be 
studied  by  the  statistical  method,  in  fact,  no 
other  method  will  yield  a  comprehensive, 
quantitative  view  of  many  kinds  of  phenomena. 
Statistics  thus  becomes  the  adjunct  of  all  the 
sciences  and  the  indispensable  agency  of  gov¬ 
ernments  in  acquiring  information  concerning 
production,  trade,  distribution  of  wealth,  unem¬ 
ployment,  population,  births,  marriages,  deaths, 
divorces,  diseases.,  accidents  and  the  many 
other  matters  on  which  the  welfare  of  the  state 
depends. 

The  principal  functions  of  statistics  are : 

1.  To  furnish  definite  bases  for  comparison 
of  related  facts  dealing  with  phenomena  of 
the  same  or  of  different  periods. 

This  function  is  well  illustrated  by  the 
decennial  census  taken  by  the  Federal  gov¬ 
ernment.  Such  census  gives  a  comprehensive 
view  of  the  population  in  all  the  various  civil 
divisions  of  the  country  and  enables  compari¬ 
sons  to  be  made  of  the  composition  of  the 
population  in  the  several  divisions  with  respect 
to  age,  sex,  marital  condition,  nativity,  citizen¬ 
ship,  etc.  The  comparison  of  the  data  of  the 
latest  census  with  that  of  preceding  censuses 
adds  greatly  to  its  significance.  The  facts 
relative  to  the  increase  or  decrease  of  popu¬ 
lation  and  the  changes  in  composition  that 
have  taken  place  during  the  10-year  period 
are  fully  as  interesting  and  valuable  as  the 
data  contained  in  the  census  itself. 

2.  To  reveal  laws  underlying  phenomena 
that  could  not  be  determined  by  individual  ob¬ 
servers. 

In  dealing  with  large  numbers,  by  the  sta¬ 
tistical  method,  the  constancy  and  uniformity 
of  natural  and  social  phenomena  become  ap¬ 
parent.  In  other  words  the  laws  underlying 
the  phenomena  are  revealed.  The  mortality 
tables  used  by  insurance  companies  constitute 
a  practical  illustration. 

3.  To  show  trends  in  phenomena  that  other¬ 
wise  would  be  imperfectly  known. 

Changes  in  the  trend  of  rates  of  birth, 
death,  marriage,  divorce,  etc.,  are  shown  ade¬ 
quately  only  by  statistics. 

4.  To  reveal  relations  of  cause  and  effect 
that  otherwise  would  remain  hidden. 

The  discovery  by  statistics  of  the  relative 
longevity  of  total  abstainers  and  moderate 
drinkers  is  a  noteworthy  example. 

5.  To  serve  as  a  guide  for  legislative,  so¬ 
cial  and  commercial  action. 

Statistics  of  dependents,  delinquents  and 
defectives  are  a  prerequisite  to  the  formulation 
of  adequate  statutes  relating  to  these  classes. 
The  financial  statistics  compiled  by  the  govern¬ 
ment  and  by  commercial  agencies  are  indis¬ 
pensable  guides  to  investors,  banking  and  other 
business  houses  and  to  the  government  itself. 

Methods. —  In  the  compilation  of  statistics 
three  distinct  processes  are  necessary,  namely: 
1.  Collection  of  data;  2.  Tabulation  and  chart¬ 
ing  of  data;  3.  Analysis  and  summarization  of 
data.  The  collection  of  data  comprises  two 
separate  steps :  the  preparation  of  blank  sched¬ 
ules  and  the  filling  out  of  the  blanks.  The  mak¬ 
ing  of  the  schedule  is  a  very  important  piece  of 
work  as  on  it  depends  the  success  or  failure 
of  the  statistical  undertaking.  The  principal 
points  to  be  observed  in  preparing  inquiry 
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blanks  are:  (a)  The  schedule  must  be  made  to 
fit  in  with  the  general  tabulation  scheme.  The 
whole  study  must  be  very  carefully  thought 
out  and  a  plan  of  tabulation  made  that  will 
clearly  show  the  answers  to  the  general  ques¬ 
tions  it  is  desired  to  ask.  The  schedule  should 
contain  the  items  needed  for  tabulation  and 
nothing  more.  It  is  a  serious  mistake  to  load 
up  an  inquiry  blank  with  superfluous  or  use¬ 
less  questions,  (b)  The  schedule  must  give  due 
regard  to  precedents.  It  is  of  the  highest  im¬ 
portance  that  the  data  obtained  by  the  partic¬ 
ular  study  should  be  comparable  with  those 
obtained  in  similar  previous  studies.  If  the 
study  is  one  of  a  series  taken  at  regular  inter¬ 
vals,  changes  in  standardized  schedule  items 
should  not  be  made  unless  results  had  shown 
the  necessity  therefor.  The  study  may  be  en¬ 
larged  by  adding  new  items  but  the  contin¬ 
uity  of  the  series  should  be  preserved,  (c)  The 
schedules  should  be  as  clear  and  simple  as 
pqssible.  The  captions  or  questions  should  be 
short  and  leave  no  doubt  as  to  their  meaning. 
Where  necessary,  brief  explanations  should  ac¬ 
company  the  items,  (d)  Except  in  institutions, 
questions  should  not  relate  to  the  habits,  abil¬ 
ity  or  private  life  of  those  expected  to  answer. 
It  is  obvious  that  the  one  replying  will  not  place 
himself  in  an  unfavorable  light,  (e)  Sched¬ 
ules  should  be  printed  on  sheets  or  cards  of 
standard  size  so  that  no  difficulty  will  be  found 
in  obtaining  filing  cabinets  in  which  they  will 
fit.  (f)  If  the  schedules  are  elaborate  and  are 
to  be  filled  out  by  many  different  persons,  they 
should  be  accompanied  by  a  booklet  of  detailed 
instructions  covering  all  the  questionable  points 
that  might  arise.  If  enumerators  are  sent  out 
from  a  central  office  they  should  be  given  full 
instructions  before  beginning  the  work. 

Statistical  schedules  are  filled  out  in  vari¬ 
ous  ways.  Census  blanks  are  taken  from  house 
to  house  by  paid  enumerators  who  write  in  the 
information  obtained  by  direct  questioning. 
They  are  instructed  to  make  all  necessary  ex¬ 
planations  and  to  require  answers  to  the  ques¬ 
tions  asked,  as  refusal  to  answer  is  made  a 
misdemeanor.  Thus  little  difficulty  is  experi¬ 
enced  in  securing  complete  data.  Statistics  of 
births  and  deaths  are  usually  obtained  from 
schedules  filled  out  by  attending  physicians. 
Statistics  of  inmates  of  institutions  are  best 
prepared  by  having  uniform  schedules  filled 
out  and  sent  to  a  central  statistical  office.  Elab¬ 
orate  statistical  reports  on  prepared  schedules 
are  obtained  by  the  Interstate  Commerce  Com¬ 
mission  and  by  public  service  commissions  from 
companies  operating  public  utilities.  In  order 
to  make  the  reports  comparable,  uniform  sys¬ 
tems  of  accounting  have  been  devised  for  com¬ 
panies  of  the  various  classes.  The  data  now 
being  collected  from  such  companies  are  note¬ 
worthy  examples  of  the  efficient  use  of  statis¬ 
tical  methods.  Labor  bureaus  secure  data  rela¬ 
tive  to  wages  and  employment  by  sending  ques¬ 
tionnaires  to  employers  and  to  labor  unions 
and  by  means  of  special  agents.  Social  and 
philanthropic  organizations  make  special  sta¬ 
tistical  studies  or  surveys  by  the  use  of  ques¬ 
tionnaires  sent  out  by  mail  or  by  means  of 
investigations  made  by  field  workers ;  the  lat¬ 
ter  although  of  limited  scope  is  usually  more 
successful.  When  the  schedules  have  been 
filled  out  and  returned  to  the  statistical  office 
they  must  be  examined  for  errors  and  incon¬ 


sistencies  and  corrected  before  tabulation  is 
undertaken.  In  spite  of  every  precaution  some 
mistakes  will  occur  on  the  schedules  and  some 
desired  data  will  be  unascertained. 

Two  methods  are  used  in  presenting  sta¬ 
tistical  data  to  the  general  reader,  namely, 
tabulation  and  charting;  the  former  is  the  pri¬ 
mary  method  and  is  almost  universal ;  the  lat¬ 
ter  is  supplemental  and  of  limited  use.  The 
preparation  of  effective  statistical  tables  re¬ 
quires  good  judgment  and  a  thorough  under¬ 
standing  of  the  significance  of  the  data  and  of 
the  questions  that  are  to  be  answered  by  the 
tables.  Although  the  numerical  table  is  an 
end  in  statistical  work  the  plan  of  tabulation 
must  be  decided  upon  before  the  schedule  is 
prepared.  The  latter  must  be  so  formulated 
that  it  will  furnish  the  information  needed  for 
the  table.  Tabulations  should  be  as  simple  as 
the  data  will  permit  and  should  show  only 
significant  aggregates.  The  necessity  of  making 
the  data  comparable  with  corresponding  data 
in  previous  studies  must  be  borne  in  mind. 
Tabulations  may  be  made  either  by  sorting  by 
hand  and  counting  or  by  machines  specially 
devised  for  such  purpose.  The  number  of 
cards  and  the  kinds  of  tabulations  to  be  made 
determine  the  method  to  be  used.  In  census 
work,  where  elaborate  studies  of  millions  of 
individuals  are  made,  machines  are  indispens¬ 
able.  Machine  tabulation  necessitates  the  use 
of  codes  whereby  the  data  on  the  schedule 
card  may  be  transferred  to  the  card  to  be  used 
in  the  machine  by  punching  holes  at  prescribed 
places.  The  punching  machines  and  cards  are 
made  to  meet  the  requirements  of  the  sorting 
and  tabulating  machines.  The  electric  tabulat¬ 
ing  machines  will  make  cross  tabulations  at 
the  rate  of  250  to  400  cards  per  minute. 

Statistical  charts  or  graphs  are  used  to  il¬ 
lustrate  statistical  tables.  They  make  clear 
and  emphasize  the  principal  numerical  results 
shown  in  the  tables.  To  be  effective,  statistical 
charts  must  meet  certain  definite  requirements : 
(a)  They  must  be  self-explanatory.  Charts 
are  useless  if  they  can  be  understood  only 
after  reading  lengthy  explanations  in  the  text 
or  footnotes,  (b)  They  must  be  simple.  Com¬ 
plicated  charts  are  more  difficult  to  understand 
than  statistical  tables,  and  therefore  fail  in  their 
purpose,  (c)  They  must  have  unity,  i.e.,  not 
more  than  one  principal  theme  should  be  por¬ 
trayed  on  a  single  chart.  A  large  variety  of 
graphic  forms  are  used  in  making  charts,  the 
most  common  of  which  are  points,  bars,  curves, 
areas  and  maps.  The  kind  of  statistical  results 
to  be  shown  determines  the  form  to  be  used  in 
any  case.  To  standardize  the  use  of  diagrams, 
a  joint  committee  on  standards  for  graphic 
presentation  representing  17  national  societies 
was  appointed  in  1915.  A  preliminary  report 
of  this  committee  sets  forth  the  following  prin¬ 
ciples  as  applicable  to  elementary  graphic  pre¬ 
sentation  : 

The  general  arrangement  of  a  diagram  should  proceed 
from  left  to  right. 

Where  possible,  represent  quantities  by  linear  magni¬ 
tudes,  as  areas  or  volumes  are  more  likely  to  be  misin¬ 
terpreted. 

For  a  curve  the  vertical  scale,  whenever  practicable, 
should  be  so  selected  that  the  zero  line  will  appear  on  the 
diagram. 

If  the  zero  line  of  the  vertical  scale  will  not  normally 
appear  on  the  curve  diagram,  the  zero  line  should  be  shown 
by  the  use  of  a  horizontal  break  in  the  diagram. 

The  zero  lines  of  the  scales  for  a  curve  should  be  sharply 
distinguished  from  the  other  co-ordinate  lines. 
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For  curves  having  a  scale  representing  percentages,  it  is 
usually  desirable  to  emphasize  in  some  distinctive  wav  the 
100  per  cent  line  or  other  line  used  as  a  basis  of  comparison. 

When  the  scale  of  a  diagram  refers  to  dates,  and  the 
period  represented  is  not  a  complete  unit,  it  is  better  not  to 
emphasize  the  first  and  last  ordinates,  since  such  a  diagram 
does  not  represent  the  beginning  or  end  of  time. 

When  curves  are  drawn  on  logarithmic  co-ordinates,  the 
limiting  lines  of  the  diagram  should  each  be  at  some  power 
of  10  on  the  logarithmic  scales. 

It  is  advisable  not  to  show  any  more  co-ordinate  lines 
than  necessary  to  guide  the  eye  in  reading  the  diagram. 

The  curve  lines  of  a  diagram  should  be  sharply  dis¬ 
tinguished  from  the  ruling. 

In  curves  representing  a  series  of  observations,  it  is 
advisable,  whenever  possible,  to  indicate  clearly  on  the 
diagram  all  the  points  representing  the  separate  observa¬ 
tions. 

The  horizontal  scale  for  curves  should  usually  read  from 
left  to  right  and  the  vertical  scale  from  bottom  to  top. 

Figures  for  the  scales  of  a  diagram  should  be  placed  at 
the  left  and  at  the  bottom  or  along  the  respective  axes. 

It  is  often  desirable  to  include  in  the  diagram  the  numeri¬ 
cal  data  or  formulae  represented. 

If  numerical  data  are  not  included  in  the  diagram  it  is 
desirable  to  give  the  data  in  tabular  form  accompanying 
the  diagram. 

All  lettering  and  all  figures  on  a  diagram  should  be  placed 
so  as  to  be  easily  read  from  the  base  as  the  bottom,  or  from 
the  right-hand  edge  of  the  diagram  as  the  bottom. 

The  title  of  a  diagram  should  be  made  as  clear  and  com¬ 
plete  as  possible.  Subtitles  or  descriptions  should  be  added 
if  necessary  to  insure  clearness. 

Ratios  and  Averages. —  In  presenting  sta¬ 
tistical  information  to  the  public  it  is  gener¬ 
ally  necessary  to  publish  the  detailed  tables 
showing  the  results  of  the  original  compilation. 
Such  tables  show  the  numerical  relation  of 
totals  to  totals  in  one  category  of  data,  or  of 
a  part  or  parts  to  a  total,  or  a  part  to  a  part, 
or  of  a  number  of  one  category  to  a  number  of 
another  category.  Ratios  may  be  expressed  by 
common  fractions,  decimals,  percentages,  or 
rates  per  1,000  or  per  100,000,  etc.  Percentages 
are  most  commonly  used  but  death  and  birth 
rates  are  usually  expressed  by  the  number  per 
1,000  of  general  population;  and  death  rates 
from  single  diseases,  by  the  number  per  100,000. 
A  common  form  of  ratio  in  business  and  eco¬ 
nomic  statistics  is  the  number  per  capita,  as 
money  in  circulation  per  capita,  as  wealth  per 
capita,  etc.  Crop  yield  may  be  expressed  as 
bushels  per  acre  or  tons  per  acre.  Density  of 
population  is  indicated  by  number  of  persons 
per  square  mile.  The  ratio  to  be  used  in  any 
case  is  determined  partly  by  custom  and  partly 
by  the  demands  of  clarity  and  conciseness  of 
expression. 

Averages  form  another  indispensable  aid  to 
the  statistician  in  the  summarization  of  data. 
An  average  is  a  quantity  which  serves  to  char¬ 
acterize  a  number  of  divergent  quantities.  The 
purpose  of  averages  is  to  express  by  a  single 
item  the  net  result  of  a  series  of  items.  The 
cipal  forms  of  averages  used  in  statistics  are 
the  simple  arithmetic  mean,  the  weighted  arith¬ 
metical  mean,  the  geometric  mean,  the  median 
and  the  mode.  The  simple  arithmetic  mean  is 
most  widely  used.  It  is  computed  by  dividing 
the  sum  of  a  series  of  numbers  by  their  num¬ 
ber.  The  weighted  arithmetic  mean  is  found 
by  multiplying  the  numbers  of  a  series  by  co¬ 
efficients  or  weights  of  different  sizes  and 
dividing  the  sum  of  the  products  resulting  by 
the  sum  of  all  the  coefficients.  The  weighted 
average  is  used  in  cases  where  it  is  desirable 
to  give  greater  emphasis  to  some  items  than 
to  others.  The  geometric  mean  of  a  series  of 
n  items  is  the  nth  root  of  the  product  of  the 
items.  The  use  of  the  geometric  mean  in  sta¬ 
tistics  is  limited.  Its  principal  value  has  been 


found  in  the  computation  of  index  numbers. 
The  median  is  that  value  which  (<has  the  central 
position  in  a  series  of  items  arranged  accord¬ 
ing  to  size.®  (Czuber).  It  an  odd  number  of 
items  is  arranged  according  to  size,  the  median 
is  the  middle  number  of  the  series.  .  If  the 
number  of  items  constituting  the  series  is  even, 
the  median  lies  between  the  two  central  items. 
The  median  is  less  dependent  upon  extreme 
values  than  the  arithmetic  mean  and  may  often 
be  taken  as  typical  of  the  series.  The  mode  in 
a  series  of  items  is  the  value  occurring  most 
frequently  and  around  which  the  other  items 
are  distributed  most  densely.  As  an  average 
it  is  more  typical  than  either  the  arithmetic 
mean  or  the  median.  The  mode  and  median, 
however,  can  be  computed  only  for  a  series  of 
quantitative  individual  observations  such  as  se¬ 
ries  of  wages,  incomes,  etc. 

Index  Numbers. —  Index  numbers  are  used 
principally  to  indicate  changes  in  prices  or 
wages  from  one  period  to  another.  The  prices 
of  a  certain  period  are  arbitrarily  taken  as  a 
standard  and  the  index  number  of  such  pe¬ 
riod  is  fixed  at  100.  The  prices  in  succeeding 
periods  are  computed  as  a  percentage  of  those 
of  the  standard  period,  a  general  rise  being 
indicated  by  an  index  number  above  100  and 
a  general  decline  by  a  number  below  100.  It 
is  obvious  that  index  numbers  are  valuable 
only  for  comparative  purposes  and  that  of 
themselves  they  give  no  indication  of  the  val¬ 
ues  from  which  they  are  derived..  The  wide 
range  of  possibilities  in  the  selection  of  com¬ 
modities,  prices  and  weights  and  in  methods 
of  computation  has  necessitated  standardization 
of  procedure  which  has  been  improved  from 
time  to  time  in  recent  years. 

Dispersion. —  Dispersion  is  a  statistical 
term  used  to  denote  the  variation  in  magnitude 
of  the  items  constituting  a  series.  It  is  meas¬ 
ured  by  the  difference  in  size  of  the  extremes 
or  by  the  general  deviation  of  the  items  from 
the  type.  Such  measurement  may  be  absolute 
or  relative.  For  purposes  of  comparison  co¬ 
efficients  of  dispersion  are  found  by  dividing 
the  absolute  measure  of  dispersion  by  the 
quantity  representing  the  typical  item.  The 
most  common  measures  of  dispersion  are 
known  as  the  average  deviation  and  the  stand¬ 
ard  deviation;  the  former  is  found  by  dividing 
the  sum  of  the  deviations  of  the  several  items 
from  the  arithmetical  mean,  without  regard  to 
signs,  by  the  number  of  items ;  the  standard 
deviation  is  computed  by  dividing  the  sum  of 
the  squares  of  the  several  deviations  from  the 
arithmetical  mean  by  the  number  of  items  and 
extracting  the  square  root  of  the  quotient.  In 
series  where  the  items  represent  different  fre¬ 
quencies  the  standard  deviation  is  found  by 
multiplying  the  squares  of  the  several  devia¬ 
tions  by  the  corresponding  frequencies  and  di¬ 
viding  the  sum  of  the  products  by  the  total 
frequencies  and  extracting  the  square  root  of 
the  quotient. 

Skewness. —  Skewness  in  statistics  denotes 
asymmetrical  dispersion  or  that  at  points  of 
like  deviation  above  and  below  the  mode  the 
frequencies  are  unequal.  Skewness  is  measured 
in  various  ways,  the  simplest  measure  being  in¬ 
dicated  by  the  difference  between  the  arithmeti¬ 
cal  mean  and  the  mode.  The  simplest  co¬ 
efficient  of  skewness  is  found  by  dividing  the 
difference  thus  found  by  the  average  deviation 
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from  the  mode.  Other  coefficients  are  found 
by  more  complicated  mathematical  processes. 

Correlation. —  The  determination  of  the 
causal  relationship  between  two  or  more  groups 
of  phenomena  known  as  correlation,  constitutes 
one  of  the  principal  developments  of  statistics 
in  recent  years.  While  statistics  alone  are  not 
able  to  prove  causal  relationships  absolutely, 
they  are  able  with  other  factors  to  furnish 
satisfactory  demonstrations  of  the  fact  and  ex¬ 
tent  of  correlation  in  many  realms  of  phe¬ 
nomena.  Correlation  between  two  statistical 
series  may  be  shown  by  diagrams  or  by  com¬ 
putation  of  the  coefficient  of  correlation.  The 
former  method  is  used  in  statistical  work 
designed  for  the  general  reader,  as  the  cor¬ 
respondence  of  the  two  frequency  curves  on 
the  diagram  is  recognized  at  a  glance.  The 
second  method  is  used  in  cases  where  a 
definite  measure  of  correlation  is  desired.  The 
formula  most  commonly  used  in  computing  co¬ 
efficients  of  correlation  is  that  devised  by  the 
biologist  Karl  Pearson.  Without  attempting 
a  full  mathematical  demonstration  the  method 
of  computation  may  be  briefly  described  as 
follows:  Two  series  of  items  of  equal  length 
representing  two  groups  of  phenomena  are 
taken.  The  one  group  may  be  designated  as 
group  A  and  the  other  as  group  B.  The  devia¬ 
tions  from  the  arithmetical  mean  of  the  several 
items  of  each  group  are  determined.  The  devia¬ 
tions  in  group  A  may  be  designated  by  Xi,  x2,  x2, 
etc.,  and  those  of  group  B  by  yi,  y2,  y*}  etc.  The 
several  deviations  of  the  items  of  group  A  are 
multiplied  by  the  deviations  of  the  correspond¬ 
ing  items  of  group  B  and  the  products  are 
added.  This  summation  of  products  is  desig¬ 
nated  as  s(.ry).  The  standard  deviation  of 
group  A  is  designated  as  ^1  and  that  of  group 
B  as  o2.  The  number  of  items  is  denoted  by 
n..  Then  r,  the  coefficient  of  correlation  of  groups 
A  and  B ,  is  determined  by  the  following  formula, 

—  r,  stated  in  words,  the  sum  of  the  prod- 

n<y\  c2 

ucts  of  the  deviations  as  above  obtained  is 
divided  by  the  product  of  the  number  of  items 
and  the  standard  deviations  of  the  two  groups. 
Modifications  of  the  method  are  used  in  deal¬ 
ing  with  various  kinds  of  phenomena,  and  elab¬ 
orate  formulae  have  been  devised  to  determine 
the  coefficient  of  correlation  of  three  or  more 
groups  of  phenomena.  Through  the  work  of 
Pearson,  Bowley,  Yule,  Persons  and  others, 
rapid  development  has  taken  place  in  mathe¬ 
matical  statistics  during  recent  years.  Much 
of  the.  work  in  this  field,  however,  is  of  a 
theoretical  nature  and  has  limited  application 
in  general  statistics. 

History. —  The  beginnings  of  statistics  are 
found  in  very  early  times.  The  ancient  Egyp¬ 
tians  compiled  data  concerning  population  and 
wealth  preparatory  to  the  building  of  the  Pyra¬ 
mids,  about  3050  b.c.  There  are  accounts  of 
statistical  works  in  China  as  early  as  2300  b.c. 
Two  censuses  of  the  Israelites  are  recorded  in 
the  book  of  Numbers.  A  census  was  taken 
in  Greece  for  the  purpose  of  levying  taxes  in 
594  b.c.  Athens  took  a  census  of  population 
in  309  b.c.  The  Romans  excelled  every  other 
nation  of  antiquity  in  making  definite  measure¬ 
ments.  Besides  making  quinquennial  enumera¬ 
tions  of  the  population,  they  prepared  surveys 
of  the  entire  country  including  parts  of  the 


provinces.  They  also  kept  records  of  births 
and  deaths.  It  was  many  centuries  after  the 
fall  of  the  Roman  Empire  before  another  com¬ 
prehensive  system  of  governmental  statistics 
was  established.  Very  few  statistical  records 
of  value  were  made  ,  during  the  Middle  Ages 
but  occasional  investigations  were  ordered  by 
sovereigns.  Pepin  the  Short  in  758  and  Charle¬ 
magne  in  762  ordered  the  detailed  description 
of  church  lands.  The  registries  of  lands  in 
France  taken  at  these  and  succeeding  periods 
known  as  ^Polyptiques®  included  an  enumera¬ 
tion  of  the  rural  population.  The  best  known 
census  of  this  period  is  the  <(Domesday  Book® 
prepared  by  order  of  William  the  Conqueror 
in  1088  a.d.  The  purpose  of  this  was  to  ac- 
uaint  the  sovereign  with  the  extent  of  his  new 
ominion  and  the  tenure  of  the  various  parcels 
of  land.  Sebastian  Muenster,  a  Heidelberg 
professor,  anticipated  the  field  of  comparative 
statistics  by  preparing  a  systematic  treatise  on 
the  organization,  wealth,  armies,  commerce, 
laws,  etc.,  of  ancient  countries.  Francesco 
Sansovino  published  a  similar  work  in  1562, 
and  Giovanni  Botero,  another  in  1589.  Pierre 
d’Avity,  Seigneur  de  Montmarin,  compiled  a 
much  more  comprehensive  and  accurate  treatise 
in  the  same  field  in  1614.  The  registration  of 
deaths  was  begun  in  London  in  1532  and  was 
followed  by  that  of  baptisms  by  parish  clergy¬ 
men.  In  1629  the  distinction  of  sex  was  made 
in  the  record.  In  1661  a  noteworthy  statistical 
advance  was  made  by  the  publication  by  Capt. 
John  Graunt  of  his  <Observations)  on  the  Lon¬ 
don  Bills  of  Mortality.  He  was  the  first  to 
point  out  the  regularity  of  social  phenomena 
and  the  excess  of  male  births  over  female. 
Caspar  Neumann  of  Breslau  in  1691  compiled 
data  relative  to  5,869  deaths  from  the  parish 
records  of  that  city  and  pointed  out  that  the 
supposed  fateful  significance  of  the  years  seven 
and  nine  was  unfounded.  His  work  attracted 
the  attention  of  Edmund  Halley,  the  astronomer, 
who  laid  the  foundations  of  scientific  life  in¬ 
surance  by  calculating  a  mortality  table  from 
the  data  collected.  Another  noteworthy  con¬ 
tribution  of  this  period  was  the  mathematical 
demonstration  of  the  theory  of  probabilities  by 
Jacques  Bernouilli,  a  professor  of  Basel.  The 
first  to-  use  the  word  statistik  was  Gottfried 
Achenwall,  (1719-72)  a  professor  of  philoso¬ 
phy  at  the  University  of  Gottingen.  The  word 
comes  from  the  Italian  statista,  which  denoted 
statesman.  Achenwall  in  his  book  discussed 
matters  that  he  believed  of  interest  to  the 
state,  such  as  population,  resources,  constitu¬ 
tions,  etc.  The  name  statistics  was  introduced 
into  England  by  .  Dr.  Zimmerman  about  1787 
and  was  popularized  by  Sir  John  Sinclair  in 
his  Statistical  Account  of  Scotland*  ( 1791— 
99).  Writings  more  of  the  nature  of  modern 
statistics  are  found  in  Sir  William  Petty’s 
Political  Arithmetic^  (1691)  and  Siissmilch’s 
(Betrachtungen  fiber  die  goettliche  Ordnung  in 
den  Veranderungen  des  menschlichen  Gesch- 
lechts  aus  der  Geburt,  dem  Tode  und  der  Fort- 
pflanzung  desselben  erwiesen*  (1741).  The 
close  of  the  18th  century  and  the  beginning  of 
the  19th  marked  the  revival  of  census  taking. 
The  United  States  took  its  first  decennial  census 
of  population  in  1790.  England  and  France 
began  periodic  census  taking  in  1801.  The 
former  country  has  continued  the  practice  at 
10-year  intervals,  but  the  latter  after  taking  a 
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second  census  in  1806  took  no  further  enumera¬ 
tions  of  population  until  1836.  From  that  year 
to  1901  four  general  censuses  were  taken ;  since 
1901  a  census  of  population  has  been  taken  in 
France  every  five  years.  Belgium  took  its  first 
census  in  1829.  The  analysis  of  this  census  by 
Quetelet  contains  noteworthy  observations  on 
the  influence  of  age,  sex,  occupation,  economic 
condition  and  season  upon  mortality.  Upon  the 
organization  of  the  Belgium  Statistical  Central 
Commission  in  1841,  Quetelet  became  its  presi¬ 
dent  and  continued  to  hold  the  office  until  his 
death  in  1874.  His  work  not  only  placed  the  statis¬ 
tics  of  his  native  country  on  a  high  plane  but 
did  much  to  raise  the  standards  of  statistical 
work  throughout  the  world.  The  progress  of 
statistics  was  accelerated  by  the  founding  of 
the  Societe  de  Statistique  de  Paris  in  1803,  the 
Royal  Statistical  Society  of  London  in  1834, 
and  the  American  Statistical  Association  in 
1839.  Each  of  these  societies  holds  meetings 
periodically  and  publishes  the  papers  presented 
by  its  members.  The  first  meeting  of  the 
International  Statistical  Congress  was  held  in 
Brussels  in  1853.  After  holding  eight  addi¬ 
tional  meetings.  it  was  succeeded  by  the  Inter¬ 
national  Statistical  Institute  in  1885.  These  so¬ 
cieties  have  done  much  to  promote  uniformity 
in  statistical  classifications,  schedules  and  tables, 
and  otherwise  to  advance  the  science.  Since 
1890  there  has  been  wonderful  expansion  in 
the  field  of  statistics.  Practically  every  civilized 
country  now  takes  periodic  enumerations  of 
its  population,  keeps  continuous  records  of 
births,  deaths,  marriages  and  divorces,  and  pre¬ 
pares  elaborate  statistics  relative  to  production, 
foreign  and  domestic  commerce,  finance,  public 
utilities,  labor,  agriculture,  education,  immigra¬ 
tion,  etc.  The  United  States  made  a  great 
advance  in  1902  by  making  the  Census  Bureau 
a  permanent  office..  Previous  to  that  time  the 
bureau  was  organized  anew  every  10  years 
for  the  purpose  of  taking  the  general  census 
and  was  discontinued  when  the  work  was  com¬ 
pleted.  While  national  statistics  has  been  ex¬ 
panding  there  has  been  an  equally  great  exten¬ 
sion  of  statistical  work  in  States  and  cities. 
Massachusetts  took  the  lead  in  State  statistics 
by  establishing  a  permanent  bureau  of  statistics 
and  labor  in  1869.  A  similar  bureau  was  estab¬ 
lished  by  Pennsylvania  in  1872,  by  Connecticut 
in  1873,  and  by  Ohio  in  1877.  Subsequently 
several  other  States  took  like  action.  With  the 
enlargement  of  State  activities  during  the  past 
30  years  the  need  of  adequate  statistics  has 
been  met,  in  part  at  least,  by  creating  bureaus 
of  statistics  within  State  departments.  These 
bureaus  publish  annual  statistics  relating  to 
finances,  taxation,  banking,  insurance,  intra- 
State  commerce,  labor  conditions,  public  utili¬ 
ties,  education,  dependents,  delinquents,  defect¬ 
ives,  deaths,  .  births,  disease,  accidents,  etc. 
Scarcely  less  important  are  the  valuable  statis¬ 
tics  prepared  by  the  principal  cities  of  the 
country.  These  statistics  deal  with  the  func¬ 
tions  of  the  city  and  the  problems  that  the  city 
is  required  to  solve,  such  as  education,  housing, 
transportation,  docks,  pavements,  water  supply, 
electricity,  gas,  crime,  fires,  accidents  and  dis¬ 
eases.  Noteworthy  contributions  to  statistics 
are  being  made  by  various  organizations  such 
as  insurance  companies,  banking  houses,  na¬ 
tional  sociological  and  philanthropic  societies, 
etc,  The  insurance  companies  especially  have 


done  remarkable  work  in  studying  health  con¬ 
ditions  in  various  parts  of  the  world. 
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STATIUS,  sta'shi-us,  Publius  Papinius, 

Roman  poet :  b.  Naples,  61  a.d.  ;  d.  101  a.d.  His 
principal  productions  are  two  epic  poems  —  the 
(Thebais,*  in  12  books,  treating  of  the  war  of 
the  seven  princes  against  Thebes;  and  fhe 
^chilleis,*  in  two  books, .  relating  the  achieve¬ 
ments  of  Achilles,  and  incidents  in  his  life 
previous  to  the  Trojan  war.  The  latter  is  un¬ 
finished.  The  style  of  Statius  is  bombastic  and 
affected,  often  exhibiting  the  art  of  the  de- 
claimer  rather  than  that  of  the  poet;  but  he 
attracted  general  admiration  in  his  own  time, 
and  even  some  modern  critics  have  considered 
him  inferior  only  to  Virgil.  He  wrote  some 
shorter  poems,  called  <Silvae,)  which  have  been 
distributed  into  five  books,  and  some  of  these 
compositions  are  beautiful.  A  modern  edition 
of  the  complete  works  of  Statius  is  that  of 
Queck  (Leipzig  1854)  ;  and  of  the  <Silvae,) 
the  best  are  those  of  Markland  (London  1728)  ; 
Sillig  (Dresden  1827)  ;  Bachrens  (Leipzig  1876)  ; 
Vollmer  (Leipzig  1898)  ;  Klotz  (Leipzig  1900J  ; 
and  Phillimore  (1904)  ;  Pope,  Howard,  Lewis, 
Stater  and  Stephens  have  made  translations 
from  Statius.  Consult  Butler,  E.  H.,  <Post- 
Augustan  Poetry*  (Oxford  1909)  ;  Schanz,  M., 
(Geschichte  der  romischen  Litteratur)  (Munich 
1913) ;  Teuffel,  W.  S.,  (Geschichte  der  romischen 
Litteratur)  (Leipzig  1910). 

STATUARY  HALL,  National,  the  popu¬ 
lar  name  of  the  historic  chamber  formerly 
used  by  the  House  of  Representatives  at  Wash¬ 
ington,  and  now  utilized  for  the  preservation 
of  the  statues  of  historic  Americans.  In  this 
chamber  Madison  was  inaugurated  President 
in  1809  and  again  in  1813;  and  there  Monroe 
was  inaugurated  for  his  second  term  in  1821, 
and  there  Millard  Fillmore  took  the  oath  of 
office  as  President  on  10  July  1850,  following 
the  death  of  President  Taylor.  This  is  the 
hall  in  which  Henry  Clay  presided  as  speaker 
of  the  House  in  the  old  days.  There  occurred 
the  stormy  debates  incident .  to  the  War  of 
1812  and  the  war  with  Mexico  and  the  pre¬ 
liminary  struggles  over  the  vexed  question  of 
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slavery.  There  Daniel  Webster  and  later  Abra¬ 
ham  Lincoln  sat  as  obscure  congressmen,  each 
before  the  day  of  his  meridian  fame.  There 
John  Quincy  Adams  was  chosen  President  in 
1825  over  Andrew  Jackson  and  William  H. 
Crawford,  when  the  election  was  thrown  into 
the  House  of  Representatives.  By  the  terms 
of  an  Act  of  Congress  approved  by  President 
Lincoln  on  2  July  1864,  the  chamber  was  offici¬ 
ally  designated  as  a  national  statuary  hall,  and 
an  invitation  was  extended  to  all  the  States  to 
contribute  statues  to  be  set  up  therein.  Some 
47  statues  have  been  contributed  by  the  different 
States  of  the  Union;  but  the  result  of  these 
contributions  has  not  been  altogether  happy  his¬ 
torically  or  artistically. 

STATUTE,  a  law  proceeding  from  the 
government  of  a  state;  a  written  law.  Some 
ancient  statutes  in  Europe  are  in  the  form  of 
charters  or  ordinances,  proceeding  from  the 
Crown.  Statutes  are  either  public  or  private  (in 
the  latter  case  affecting  an  individual  or  a  com¬ 
pany)  ;  but  the  term  is  usually  restricted  to 
public  acts  of  a  general  and  permanent  char¬ 
acter.  Statutes  are  said  to  be  declaratory  of 
the  law  as  it  stood  before  their  passing;  reme¬ 
dial,  to  correct  defects  in  the  common  law;  and 
penal,  imposing  prohibitions  and  penalties.  The 
term  statute  is  commonly  applied  to  the  acts  of 
a  legislative  body  consisting  of  representatives. 
In  monarchies  not  having  representative  bodies, 
the  laws  of  the  sovereign  are  .  called  edicts, 
decrees,  ordinances,  rescripts,  etc.  See  Law. 

STAUNTON,  stan'ton,  Sir  George 
Thomas,  English  traveler  and  Orientalist:  b. 
near  Salisbury,  26  May  1781 ;  d.  London,  10 
Aug.  1859.  He  was  the  son  of  Sir  George 
Leonard  Staunton,  1st  baronet,  diplomat  and 
Orientalist,  and  in  1792  accompanied  his  father 
to  China  and  the  Far  East.  He  learned 
Chinese,  returned  to  England  for  study  a* 
Trinity  College,  Cambridge,  in  1797,  and  in 
1798  entered  the  service  of  the  East  India 
Company,  Canton,  China.  He  succeeded  his 
father  as  baronet  in  1801,  and  in  1805,  through 
his  translation  of  Dr.  George  Pearson’s  treatise 
on  the  subject,  was  the  means  of  introducing 
vaccination  for  smallpox  into  China.  He  re¬ 
turned  permanently  to  England  in  1817 ;  served 
in  Parliament  in  1818-26,  1830-31,  1832-35  and 
1838-52.  He  served  on  the  East  India  Com¬ 
mittee,  and  was  one  of  the  founders  of  the 
Royal  Asiatic  Society  in.  1823.  He  made  the 
first  translation  of  a  Chinese  work  into  Eng¬ 
lish  (Ta  Tsing  leu  lee,  Being  the  Fundamental 
Laws  of  China)  ( 18,10)  ;  and  was  author  of 
Miscellaneous  Notices  Relating  to  China) 
(1822)  ;  (Notes  of  the  British  Embassy  to 
Peking1*  (1824)  ;  Observations  on  Chinese 
Commerce }  (1850),  etc. 

STAUNTON,  Howard,  English  Shakes¬ 
pearean  editor  and  pre-eminent  as  a  chess¬ 
player:  b.  England,  1810;  d.  London,  22  June 
1874.  He  was  educated  at  Oxford,  after  leav¬ 
ing  which  he  settled  in  London,  and  devoted 
himself  to  literary  pursuits,  and  to  chess,  be¬ 
coming  the  champion  chess-player  of  his  day. 
His  first  important  publications  were  (The 
Chess-player’s  Hand-book  (1847);  ( Chess¬ 

player’s  Companion  and  Chess-player’s  Text¬ 
book  (1849)  ;  ( Chess  Tournament  (1852)  ; 

( Chess  Praxis1*  (1860).  Before  the  appearance  of 


the  last  work  he  had  begun  the  publication  of 
an  edition  of  Shakespeare,  1857-60,  which  was 
generally  considered  by  the  Shakespearian 
scholars  of  the  day  to  furnish  the  best  text 
that  had  till  then  been  published.  Later  studies 
were  given  to  the  world  in  a  series  of  papers 
on  (Unsuspected  Corruptions  of  Shakespeare’s 
Text,*  begun  in  the  <Athenseum)  in  October 
1872,  and  continued  to  the  time  of  his  death. 
He  published  v(Great  SchooLs  of  EnglanJd' 
(1865),  and  from  1844  till  his  death  edited  the 
chess  column  in  the  Illustrated  London  News. 
(The  Theory  and  Practice  of  Chess,*  by  Staun¬ 
ton  and  Wormald,  appeared  in  1876. 

STAUNTON,  Ill.,  city  in  Macoupin 

County,  37  miles  northeast  of  Saint  Louis,  Mo., 
on  the  Litchfield  and  Madison  and  the  Wabash 
railroads.  Its  industries  are  derived  from  the 
neighboring  coal  mines,  gas  and  oil  wells.  It 
was  settled  in  1830.  Pop.  6,495. 

STAUNTON,  Va.,  city,  county-seat  of  Au¬ 
gusta  County,  on  the  Chesapeake  and  Ohio 
and  on  the  Valley  Branch  of  the  Baltimore  and 
Ohio  railroads,  about  40  miles  northwest  of 
Charlottesville  and  55. miles  north  of  Lynch¬ 
burg.  It  was  settled  in  1745  by  people  from 
the  northern  part  of  Ireland.  In  1802  it  was 
incorporated  and  in  1871  it. was  chartered  as  a 
city.  From  its  importance  as  a  strategical  point 
Staunton  became  the  objective  point  of  many 
campaigns  of  the  Civil  War,  but  was  not  oc¬ 
cupied  by  the  Union  troops  until  6  June  1864, 
when  General  Hunter  entered  the  place  with¬ 
out  opposition  and,  after  destroying  the  rail¬ 
road  several  miles  east  and  west  of  the  place, 
and  burning  much  public  property  and  many 
warehouses,  marched  toward  Lynchburg.  (See 
Piedmont,  Battle  of).  It  was  again  occupied 
by  General  Sheridan’s  cavalry  2  March  1865, 
and  the  railroad  and  public  property  were 
again  destroyed.  (See  Waynesborough, 
Battle  of;  Shenandoah  Valley,  Military 
Operations  in).  Woodrow  Wilson  was  born  in 
Staunton.  It  is  in  an  agriculture  region  and  has 
considerable  manufacturing  interests.  Its  chief 
manufactures  include  chemicals,  bricks,  pen¬ 
nants.  flour,  organs,  machine  shop,  foundry  prod¬ 
ucts,  canned  goods,  agricultural  machinery. 
The  principal  public  buildings  are  the  Western 
State  Hospital  for  Lunatics,  the  Virginia 
School  for  the  Deaf  and  Blind,  16  churches, 
and  the  schools.  The  educational  institutions 
are  the  State  school  mentioned,  the  Mary 
Baldwin  Seminary,  Virginia  Female  Institute, 
Staunton  Military  Academy,  two  business  col¬ 
leges,  two  other  private  schools,  and  public 
and  parish  schools.  The  four  banks  have  a 
combined  capital  of  $600,000;  the  annual 
amount  of  business  is  about  $30,000,000.  The 
government  is  vested  in  a  mayor  and  a  council 
of  12  members,  each  of  whom  holds  office  two 
years.  Pop.  (1920)  10,623. 

STAUROLITE,  STAUROTIDE,  CROSS¬ 
STONE,  or  FAIRY-STONE,  a  mineral  very 
frequently  found  in  cross-shaped,  penetration 
twins,  whence  its  name  (from  Greek,  stauros, 
a  cross;  litlios,  a  stone).  It  crystallizes  in  the 
orthorhombic  system,  the  simple  crystals  being 
short  prisms.  Besides  the  twins  above  mentioned 
other  forms  abound.  The  crystals  are  usually 
rough  and  of  a  dark  reddish-brown  to  brownish- 
black  color.  Hardness  7  to  7.5 ;  specific  gravity, 
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3.65  to  3.75 ;  lustre  somewhat  resinous.  It  is  a 
silicate  of  aluminum,  iron  and  magnesium.  It 
abounds  in  many  of  the  crystalline  schists, 
such  as  mica  schist,  argillaceous  schist,  and 
gneiss.  Important  occurrences  are  Monte 
Campione,  Switzerland,  and  Fannin  County, 
Ga.,  and  in  scores  of  localities  in  New 
England  and  North  Carolina.  It  occurs 
sparingly  in  Brazil  and  North  Carolina  in  trans¬ 
parent  fragments  which  yield  gems  remarkable 
for  their  green  to  reddish-brown  pleochroism. 

STAVANGER,  sta-vang'ger,  Norway,  cap¬ 
ital  of  Stavanger  County,  a  seaport  on  Bokn 
Fjord,  105  miles  northwest  of  Christiansand. 
It  has  two  excellent  harbors  with  quays  and 
docks,  and  is  protected  by  islands.  The  Bay 
of  Dusevik  is  a  rendezvous  for  warships,  and 
is  visited  more  than  any  other  port  of  Norway 
by  merchant  vessels.  The  principal  buildings 
are  the  ancient  Gothic  cathedral,  Saint  Peter’s 
Church,  several  schools,  museum,  hospital  and 
mechanics’  institute.  The  chief  articles  of  ex¬ 
port  are  herrings,  anchovies,  lobsters,  sheep, 
butter,  fertilizers  and  preserved  foods,  marble, 
oil  and  hides.  There  are  some  manufactures  of 
woolen,  linen  and  cotton  goods,  soaps,  pre¬ 
serves,  butter,  oleomargarine,  bricks,  hardware, 
iron  foundries  and  pottery,  and  distilleries, 
ship-building  yards,  a  repairing  slip  and 
foundries.  Kjelland,  the  novelist,  was  born  at 
Stavanger.  Pop.  about  40,000. 

STAVESACRE,  a  larkspur  ( Delphinium 
staphisagria) ,  native  to  the  Mediterranean 
region,  whose  seeds  have  been  used  medicinally 
since  ancient  times.  It  is  a  pubescent  plant, 
about  two  feet  high,  with  purplish  flowers  in 
terminal  racemes.  The  seeds  are  grayish 
brown,  reticulated  with  ridges,  oily,  and  have 
an  acrid  and  biting  taste.  They  contain  the 
poisonous  principle  delphinine,  but  were  used 
as  a  purgative  and  emetic;  being  too  power¬ 
ful,  their  use  at  present  is  confined  to  an  ex¬ 
ternal  remedy,  in  tincture,  for  rheumatism,  and, 
in  powder  or  ointment  for  killing  parasitic 
vermin. 

STAVROPOL,  stav'ro-poly,  Russia,  in 
the  Caucasus,  (1)  capital  of  the  government  of 
Stavropol,  on  the  Atchla,  307  miles  southwest 
of  Astrakhan.  It  is  the  seat  of  a  Greek- 
Catholic  bishop  and  is  a  well-built  town.  The 
schools  include  gymnasia  for  both  sexes,  and 
several  town  and  industrial  schools ;  there  are 
also  several  libraries,  and  a  people’s  palace. 
The  manufactures  comprise  soap,  leather  and 
flour-mills,  and  there  is  considerable  trade  in 
hides,  tallow  and  corn.  The  town  was  founded 
in  1776,  and,  on  the  commercial  route  between 
Russia  and  Persia,  has  flourished.  Pop.  over 
60,000,  (2)  The  government  of  Stavropol 

covers  23,398  square  miles.  The  rainfall  is 
scant,  forests  rare,  the  fauna  and  flora  differ 
from  other  sections  of  the  Caucasus,  some¬ 
what  resembling  central  Asia.  The  inhabitants 
include  Armenians,  Greeks,  Poles  and  Rus¬ 
sians,  about  one-third  being  nomadic.  On  the 
wide  prairies  agriculture  is  carried  on,  and  for 
this  purpose  various  machines  and  implements 
are  manufactured,  and  the  products  form  the 
exports.  Interesting  is  the  communal  tillage 
of  lands,  for  the  reserve  fund  of  grain.  The 
main  streams  are  the  Kuma  and  tributaries, 


and  in  this  section  are  the  best  lands.  The 
Mantych  is  a  lake-formed  river,  once  a  con¬ 
necting  link  between  the  Black  and  Caspian 
seas.  Near  the  Caspian  are  some  unimportant 
salt  lakes.  Other  small  streams  water  the 
country  at  the  west.  The  climate  is  char¬ 
acterized  by  sudden  changes.  Stavropol  was 
early  colonized  but  unsuccessfully,  until  the 
military  colonies  of  Cossacks  (1711)  were 
established.  After  the  emancipation  of  the 
serfs,  immigration  increased  rapidly,  and  still 
grows.  Population  1,300,000,  principally  Rus¬ 
sians. 

STAWELL,  sta'el,  a  town  of  Victoria, 
Australia,  176  miles  by  rail  northwest  of  Mel¬ 
bourne.  The  chief  buildings  are  the  municipal 
offices,  some  churches,  mechanics’  institute  and 
theatre.  The  great  quartz  reefs  of  the  Pleas¬ 
ant  Creek  gold-fields  are  extensively  ex¬ 
ploited,  and  large  cyanide  works  are  operated. 
Agriculture  is  an  important  industry;  wheat, 
and  vine-culture  is  especially  carried  on. 

STEAD,  sted,  Albert,  English  journalist 
and  author,  son  of  W.  T.  Stead  (q.v.)  :  b. 
1877.  He  was  educated  at  University  College, 
London,  and  afterward  served  on  the  Review 
of  Reviews  under  his  father.  He  was  sent  as 
a  correspondent  to  the  different  British  posses¬ 
sions,  and  to  the  near  and  the  far  East.  He 
became  well  versed  in  international  politics, 
and  lent  his  aid  as  a  journalist  to  the  Anglo- 
Japanese  Alliance,  and  to  the  restoration  of 
diplomatic  relations  between  England  and 
Serbia,  which  were  broken  upon  the  accession 
of  King  Peter  after  the  murder  of  King 
Alexander  and  his  consort.  He  was  consul- 
general  for  Rumania  in  London  in  1907-11; 
and  in  1912-13  he  was  editor  of  the  Review 
of  Reviews.  He  was  joint  author  of  ( South 
Africa)  (1899)  ;  and  author  of  <  China  and 
Her  Mysteries  >  (1901)  ;  ( Japan,  Our  New 

Ally1*  (1902);  ( Great  Japan  >  (1905);  (Modern 
Roumania)  (1908)  ;  (Servia  by  the  Servians) 
(1909)  ;  (My  Father >  (1913),  etc. 

STEAD,  Francis  Herbert,  English  Con¬ 
gregational  clergyman  and  social  reformer:  b. 
Howdon-on-Tyne,  Northumberland,  20  Oct. 
1857.  He  was  educated  at  Owens  and  Airedale 
colleges,  Glasgow  University  and  at  the  lead¬ 
ing  universities  of  Germany.  He  entered  the 
Congregationalist  ministry  in  1884;  was  pastor 
at  Leicester  in  1884-90;  and  in  1890-92  edited 
the  Nonconformist  and  Independent.  He  was 
appointed  warden  of  the  Robert  Browning 
Settlement  in  1894.  He  was  instrumental  in- 
securing  the  appointment  of  the  National  Com¬ 
mittee  on  Old  Age  Pensions  in  1898;  com¬ 
menced  an  agitation  for  national  old  age  homes 
in  1913 ;  and  in  1916  was  convener  of  the 
League  to  Abolish  War  at  a  Third  Hague 
Conference.  He  has  written  (Hand  Book  on 
Young  People’s  Guilds*  (1889)  ;  (How  Old 
Age  Pensions  Began  to  Be)  (1909)  ;  <No 
More  War,  a  NoveP  (1917). 

STEAD,  William  Thomas,  English  jour¬ 
nalist:  b.  Embleton,  5  July  1849;  d.  at  sea  15 
April,  1912,  one  of  the  victims  of  the  Titanic 
disaster.  His  father  was  a  Congregational 
clergyman.  He  became  editor  of  the  Northern 
Echo,  1871 ;  assistant  editor  Pall  Mall  Gazette , 
1880,  and  in  January  1890  founded  the  Review 
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of  Reviews  and  similar  publications  in  the 
United  States  and  Australia.  In  July  1885  he 
published  (The  Maiden  Tribute  to  Modern 
Babylon.5  For  some  of  his  acts  in  procuring 
evidence  for  this  book  he  was  arrested 
and  imprisoned  for  three  months.  In  1893 
he  founded  Borderland,  a  magazine  de¬ 
voted  to  occult  subjects.  He  introduced  Amer¬ 
ican  newspaper  methods  and  ideas  into  Eng¬ 
land  and  he  exercised  a  powerful  influence  on 
the  government,  which  he  was  accused  of,  at 
times,  forcing  to  do  his  will.  He  was  noted  as 
an  advocate  of  permanent  international  peace 
and  an  undaunted  champion  of  reform  of  social 
evils  and  civic  administration.  He  wrote  (If 
Christ  Came  to  Chicago5  ;  (The  Pope  and  the 
New  Era5;  (No  Rent5;  (No  Reduction5; 
(Truth  About  Russia5;  (The  Story  that  Trans¬ 
formed  the  World5  ;  (The  Labor  War  in  the 
United  States5;  (Satan’s  Invisible  World5; 
<The  United  States  of  Europe5 ;  (Mr.  Carnegie’s 
Conundrum5  ;  (The  Americanization  of  the 
World5 ;  ( Peers  or  People5 ;  (Mrs.  Booth5 ; 
(The  Despised  Sex5 ;  (The  Last  Will  and  Tes¬ 
tament  of  Cecil  John  Rhodes.5  In  1898  his 
War  against  War,  a  weekly  magazine,  was 
founded  to  oppose  the  Anglo-Boer  War.  Con¬ 
sult  Stead,  Estelle  W.,  (My  Father5  (London 
1913). 

STEAM.  Steam  is  water  in  a  gaseous 
state.  It  liquefies  at  a  temperature  of  100°  C., 
or  212°  F.,  under  a  pressure  of  one  atmosphere 
at  the  sea-level,  namely,  14.7  pounds  per  square 
inch.  High  pressure  and  low  pressure  steam 
once  meant  steam  used  at  pressures  above  or 
below  this  point.  An  engine  which  exhausted 
its  steam  into  the  open  air  —  that  is,  at  ordi¬ 
nary  atmosphere  pressure  —  was  known  as  a 
high-pressure  engine ;  an  engine  which  ex¬ 
hausted  into  a  condenser,  where  a  partial 
vacuum  was  maintained,  was  called  a  low  pres¬ 
sure  engine.  But  these  terms  have  lost  their 
former  significance.  Absolute  steam  pressure 
is  the  total  pressure  computed  from  the  zero  of 
an  absolute  vacuum,  as  distinguished  from 
relative  pressure  at  sea-level.  Ordinary  steam- 
gauges  indicate  pressure  above  that  of  the  at¬ 
mosphere.  To  this  must  be  added  the  pressure 
of  the  atmosphere  in  order  to  obtain  the  abso¬ 
lute  steam  pressure.  The  temperature  of  steam 
is  sometimes  expressed  in  degrees  ((absolute,55 
meaning  the  number  of  degrees  above  (<abso- 
lute  zero55,  which  is,  on  the  Fahrenheit  scale, 
—  460°  ;  that  is,  460  below  the  zero  mark  on  a 
Fahrenheit  thermometer. 

Saturated  steam  is  steam  at  its  greatest  dens¬ 
ity  and  pressure  at  the  particular  temperature 
existing:  that  is,  any  increase  in  pressure  or 
any  lowering  of  temperature  would  cause  con¬ 
densation  —  a  part  of  the  steam  would  return 
to  the  condition  of  water.  If  saturated  steam 
holds  in  suspension  less  than  3  per  cent  of 
unvaporized  water,  it  is  known  as  dry  steam; 
if  3  per  cent  or  more  of  water  is  present  it 
is  termed  wet  steam.  Dry  steam  as  it  issues 
from  a  jet  into  the  air  is  colorless:  wet  steam 
issues  as  a  white  cloud.  The  presence  of  free 
water  in  steam  is  highly  objectionable.  It  rep¬ 
resents  a  loss  of  heat  without  production  of 
useful  work,  and  to  that  extent  reduces  the 
efficiency  of  the  boiler  and  increases  the  cost 
of  the  steam  actually  used.  Further,  it  adds  to 
the  amount  of  water  of  condensation  to  be 


cared  for;  increases  the  wear  of  valves  and 
valve-seats ;  washes  away  lubrication ;  and,  in 
the  case  of  turbines,  erodes  the  blades  almost 
as  if  they  had  been  subjected  to  a  sandblast. 

When  a  space  is  saturated  with  steam  the 
pressure  exerted  is  known  as  saturation  pres¬ 
sure.  If  the  content  of  a  space  which  is  satu¬ 
rated  with  steam  be  reduced,  some  of  the  steam 
is  condensed  to  a  liauid  state,  but  the  pressure 
remains  the  same.  If  the  volume  of  the  space 
be  increased,  provided  that  it  contains  sufficient 
liquid,  more  water  evaporates  and  the  pressure 
exerted  by  the  water  vapor  soon  attains  the 
same  value  as  before  the  change  of  volume. 
If  the  temperature  of  a  space  containing  water, 
and  its  saturated  vapor  be  raised,  the  satura¬ 
tion  pressure  of  the  vapor  is  increased;  if  on 
the  other  hand  the  temperature  falls,  some  of 
the  vapor  is  condensed,  and  the  saturation  pres¬ 
sure  is  less. 

Superheated  steam  is  saturated  steam  heated 
until  it  resembles  a  perfect  gas.  The  super¬ 
heating  of  steam  is  accomplished  by  <(drying55 
it  of  the  water  vapor,  or  by  relieving  it  of  some 
of  the  pressure  upon  it.  The  former  method  is 
the  one  used  in  steam  practice.  The  drying 
cannot  be  done  while  the  steam  is  in  contact 
with  the  water  in  the  boiler,  for  any  increase  of 
heat  applied  to  the  latter  goes  to  forming  more 
saturated  steam,  the  temoerature  remaining 
relatively  the  same  —  that  is,  according  to  the 
pressure.  While  saturated  steam  begkis  to  con¬ 
dense  at  once  upon  loss  of  heat  superheated 
steam  retains  its  gaseous  form  until  it  has  lost 
all  its  heat  above  212°.  This  quality  of 
steam  makes  it  of  great  value  in  engines,  the 
expansion  in  the  cylinder  being  wholly  gaseous, 
and  without  leaving  any  water  of  condensation 
—  the  source  of  the  largest  loss  of  efficiency  in 
engines.  The  superheating  of  steam  is  com¬ 
monly  accomplished  by  passing  it  through  a 
grid  of  pipes  open  to  the  fire.  In  ordinary  en¬ 
gine  practice  the  effect  of  superheated  steam 
is  secured  by  <(wire-drawing55  it  —  the  term  sig¬ 
nifying  the  causing  it  to  pass  through  a  (rela¬ 
tively)  very  small  opening.  This  is  done  on 
an  engine  by  partly  closing  the  throttle  valve. 
The  temperature  remaining  the  same,  the  small 
fall  in  pressure  results  in  superheating  the 
steam  allowed  to  pass  through  the  valve. 

Superheated  steam  has  a  lower  thermal 
conductivity  than  saturated  steam,  and  this 
quality  reduces  the  leakage  of  heat  to  the  cylin¬ 
der  walls  by  12  per  cent.  The  radiation  from 
pipes  carrying  superheated  steam  is  less,  also. 
The  fuel  expense  of  superheating  steam  is  not 
large :  the  amount  of  fuel  required  to  raise 
steam  to  100°  of  superheat  —  that  is, 
to  312°,  being  an  increase  of  only  5.69 
per  cent  over  that  required  to  produce  the  satu¬ 
rated  steam  of  212°.  The  limit  to  which 
superheat  may  be  added  to  water  confined  in 
a  boiler  is  about  600°,  equivalent  to  a 
pressure  of  1,574  pounds  per  square  inch. 
Above  this  point  the  proper  lubrication  of  the 
cylinders  of  reciprocating  engines,  and  the 
maintenance  of  packings  of  valves  and  condens¬ 
ing  apparatus  in  normal  condition  is  impracti¬ 
cable.  The  practical  limit  of  safe  pressure  in 
modern  boilers  is  200  pounds  per  square  inch, 
equivalent  to  a  temperature  of  about  380°, 
or  168°  of  superheat.  In  the  United  States  the 
range  of  superheat  practice  does  not  exceed  500 
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degrees,  and  there  are  few  instances  in  which 
it  exceeds  450°.  In  Europe,  hbwever,  few 
plants  are  installed  without  superheaters, 
and  the  temperatures  range  from  600° 
for  ordinary  to  850°  as  the  top  limit. 
For  these  very  high  pressures  specially  built 
boilers  are  required,  and  the  extra  cost  of 
such  work  offsets  the  advantages  which  may 
be  gained.  ((Live  steam®  is  steam  which  has 
performed  no  work,  or  rather  which  is  available 
for  the  performance  of  work.  Steam  which 
has  performed  work  is  called  exhaust  steam. 
When  a  pound  of  water  at  212°  is  turned 
into  steam  at  212°,  965.7  heat  units  are  ab¬ 
sorbed  in  the  change  of  form.  This  energy 
reappears  when  the  steam  returns  to  the 
form  of  water.  Herein  lies  the  vast  economic 
profit  in  the  utilization  of  exhaust  steam  in  the 
heating  of  feed  water  for  the  boiler,  warming 
the  shop,  etc.  Every  pound  of  exhaust  steam 


Fig.  1. 


has  within  itself  the  potency  of  751,314.6  foot¬ 
pounds  of  heat  energy,  imparted  to  it  by  the 
fuel.  If  even  but  a  part  of  this  latent  heat 
energy  can  be  used,  an  equivalent  amount  of 
fuel  is  saved,  or,  what  practically  amounts  to 
the  same  thing,  so  much  of  the  fuel  is  used 
twice. 

Vaporization. — When  heat  is  applied  to 
water,  a  point  is  reached  at  which  the  heat 
overcomes  the  cohesion  and  the  pressure  of  the 
atmosphere,  then  the  water  passes  into  vapor. 
Evaporation  takes  place  at  the  surface  pf  the 
water.  Its  rapidity  varies  with  the  temper¬ 
ature  and  the  pressure  upon  that  surface. 
When  a  flask  containing  water  (see  Fig.  1)  is 
placed  over  the  flame  of  a  lamp,  the  air  dis¬ 
solved  in  the  water  is  first  driven  off,  then  as 
the  temperature  of  the  water  rises,  the  liquid 
molecules  in  contact  with  the  bottom  of  the 
flask  become  so  hot  that  the  heat  is  able  to 
overcome  their  cohesion,  the  weight  of  the 
overlying  water  and  the  pressure  of  the  atmos¬ 
phere  above  the  water.  At  this  temperature 


the  change  from  a  liquid  to  a  gaseous  state 
takes  place  beneath  the  surface,  the  steam  ris¬ 
ing  to  the  surface  and  escaping  with  ebullition. 

The  boiling  point  —  that  is,  the  temperature 
at  which  steam  is  formed,  depends  on  the  pres¬ 
sure  under  which  it  is  generated.  If  the  water 
is  confined  to  a  limited  space,  as  in  a  boiler, 
if  the  pressure  above  it  is  relieved  with  an 
airpump,  the  boiling  point  will  be  lowered.  If 
pressure  is  brought  to  bear  on  the  water  in  the 
boiler,  the  boiling  point  is  raised.  This  is,  in 
effect,  what  happens  in  ordinary  boiler  practice : 
the  pressure  is  increased  by  making  more  steam 
than  there  is  room  for  in  the  boiler  above  the 
water.  The  steam  being  comnressible,  accumu¬ 
lates  in  a  state  of  compression,  and  the  boiler 
pressure  rises,  shown  by  the  steam-gauge. 
The  following  table  gives  the  relations  between 
pressure,  volume  and  total  heat  of  steam  for 
temperatures  between  32°  F.  and  428°  F.  Dur¬ 
ing  the  first  stage  of  heating,  all  the  heat  sen¬ 
sibly  goes  into  increasing  the  internal  energy 
of  the  fluid.  This  is  represented  in  the  last 
column  of  the  table.  During  the  second  stage 
the  heat  taken  in  is  known  as  latent  heat  of 
steam.  The  total  heat  of  both  stages  is  repre¬ 
sented  by  the  numbers  in  the  fourth  column  of 
the  table.  The  latent  heat  of  the  steam  is  de¬ 
termined  by  subtracting  the  heat  content  of  the 
liquid  from  the  heat  content  of  the  steam. 


Table  I. 


Tempera¬ 
ture  in 
degrees 
Fahrenheit 

Pressure 
per  square 
inch  in 
pounds 

Volume 
per  pound 
in  cubic 
feet 

Total 
heat 
content 
of  steam 

Heat 
content 
of  water 

32 . 

0.089 

3,296.00 

1,073.0 

0.00 

41 . 

0.127 

2,352.00 

1,077.4 

9.06 

50 . 

0.178 

1,702.00 

1,081.5 

18.08 

59 . 

•0.247 

1,248.00 

1,085.8 

27.08 

68 . 

0.340 

926.00 

1,089.9 

36.08 

77 . 

0.459 

695.00 

1,094.1 

45.06 

86 . 

0.615 

527.20 

1,098.2 

54.04 

95 . 

0.815 

404.20 

1,102.3 

63.01 

104 . 

1.069 

313.06 

1,106.4 

71.99 

113 . 

1.389 

244.70 

1,110.4 

80.96 

122 . 

1.788 

192.90 

1,114.4 

89.93 

131 . 

2.281 

153.40 

1,118.4 

98.91 

140 . 

2.887 

123.00 

1,122.3 

107.89 

149 . 

3.625 

99.40 

1,126.1 

116.88 

158 . 

4.518 

80.80 

1,130.0 

125.88 

167 . 

5.589 

66.23 

1,133.7 

134.88 

176 . 

6.870 

54.62 

1,137.5 

143.89 

185 . 

8.380 

45.33 

1,141.1 

152.90 

194 . 

10.170 

37.84 

1,144.7 

161.92 

203 . 

12.260 

31.76 

1,148.3 

170.96 

212 . 

14.700 

26.81 

1,151.7 

180.00 

221 . 

17.520 

22.75 

1,155.2 

189.00 

230 . 

20.780 

19.39 

1,158.5 

198. 10 

239 . 

24.530 

16.61 

1,161.7 

207.20 

248 . 

28.800 

14.29 

1,164.9 

216.30 

257 . 

33.670 

12.35 

1,167.9 

225 . 40 

266 . 

39.190 

10.71 

1,170.9 

234.50 

275 . 

45 . 420 

9.33 

1,173.8 

243.70 

284 . 

52.430 

8.16 

1,176.5 

252 . 80 

293 . 

60.280 

7.15 

1,179.2 

262.00 

302 . 

69.100 

6.30 

1,181.8 

271.30 

311 . 

78.800 

5.56 

1,184.2 

280.50 

320 . 

89.700 

4.92 

1,186.5 

289 . 80 

329 . 

101.600 

4.37 

1,188.6 

299.20 

338 . 

114.900 

3.89 

1,190.7 

308.50 

347 . 

129.400 

3.48 

1,192.5 

317.80 

356 . 

145.400 

3.11 

1,194.3 

327.20 

365 . 

162.900 

2.79 

1,195.9 

336.70 

374 . 

182.000 

2.51 

1,197.3 

346 . 20 

383 . 

202.700 

2.26 

1,198.6 

355.70 

392 . 

225.300 

2.04 

1,199.7 

365 . 20 

401 . 

249.800 

1.69 

1,200.6 

374.80 

410 . 

276.300 

1.67 

1,201.4 

384.40 

419 . 

306.040 

1.52 

1,202.0 

393.80 

428 . 

340.100 

1.38 

1,202.3 

403.70 
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Fig.  2. 


Dulong  and  Arago  determined 
the  tension  of  steam  many  years 
ago  by  means  of  the  apparatus 
shown  in  Fig.  2. 

In  the  figure  ( k )  is  a  copper 
boiler,  with  a  tube  (a)  containing 
a  thermometer  (t),  which  meas¬ 
ures  the  temperature  of  the  water, 
and  its  vapor.  The  tension  of  the 
steam  is  measured  by  a  manom¬ 
eter  (m).  The  steam  passing 
through  the  tube  ( c )  exerts  a 
pressure  on  a  column  of  water  in 
the  tube  ( i ).  This  pressure  is 
further  transmitted  to  the  mer¬ 
cury  in  the  vessel  ( d ),  and  thence 
to  the  manometer.  By  taking  the 
manometer  readings  correspond¬ 
ing  to  each  degree  of  the  ther¬ 
mometer,  a  direct  measurement  of 
tension  was  obtained  up  to  a  pres¬ 
sure  of  24  atmospheres,  and  from 
this  on  by  calculation.  The  fol¬ 
lowing  is  a  table  of  results : 


Table  II. 
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u 

-*-> 

8 

4) 

P. 

i 

umber  of 
atmospheres 

£ 

1 

o> 

Q< 

a 

umber  of 
atmospheres 

Temperature 

umber  of 
atmospheres 

Temperature 

umber  of 
atmospheres 

H 

£ 

H 

!  55 

£ 

£ 

100.0° 

1 

170.8° 

8 

198.8° 

15 

217.9° 

22 

112.2 

n 

175.8 

9 

201.9 

16 

220.3 

23 

120.6 

2 

180.3 

10 

204.9 

17 

222.5 

24 

133.9 

3 

184.5 

11 

207.7 

18 

224.7 

25 

144.0 

4 

188.4 

12 

210.4 

19 

226.8 

26 

152.2 

5 

192.1 

13 

213.0 

20 

228.9 

27 

159.2 

6 

195.5 

14 

215.5 

21 

230.9 

28 

165.3 

7 

Regnault,  14  years  later,  devised  a  method 
by  which  the  vapor  of  water  could  be  measured 
at  temperatures  above  or  below  boiling  point. 
By  this  method  the  following  tensions  were 
obtained  for  temperatures  ranging  from  10° 
below  to  101°  above  zero,  of  the  Centigrade 
scale. 

Table  III. 


Temperatures, 

degrees 

Tensions  in 
millimeters 

!  Temperatures, 

degrees 

Tensions  in 
millimeters 

Temperatures, 

degrees 

Tensions  in 
millimeters 

Temperatures, 
degrees  ; 

Tensions  in 
millimeters 

—10 

2.078 

12 

10.457 

29 

29.782 

85 

433.41 

8 

2.456 

13 

11.602 

30 

31.548 

90 

525.45 

6 

2.890 

14 

11.906 

31 

33 . 405 

91 

545 . 78 

4 

3.387 

15 

12.699 

32 

35 . 359 

92 

566.76 

2 

3.955 

16 

13.635 

33 

37.410 

93 

588.41 

1 

4.600 

17 

14.421 

34 

39.565 

94 

610.74 

+  1 

4.940 

18 

15.357 

35 

41.827 

95 

633.78 

2 

5.302 

19 

16.346 

40 

54.906 

96 

657.54 

3 

5.687 

20 

17.391 

45 

71.391 

97 

682.03 

4 

6.097 

21 

18.495 

50 

91.982 

98 

707.26 

5 

6.534 

22 

19.659 

55 

117.478 

98.5 

720.15 

6 

6.998 

23 

20.888 

60 

U48.791 

99.0 

733.21 

7 

7.492 

24 

22.184 

65 

186.945 

99.5 

746.50 

8 

8.017 

25 

23.550 

70 

233.093 

100.0 

760.00 

9 

8.574 

26 

24.998 

75 

288.517 

100.5 

773.71 

10 

9. 165 

27 

26.505 

80 

354.643 

101.0 

787.63 

11 

9.792 

28 

28. 101 

In  the  making  of  steam  in  boilers  it  is  of  the 
greatest  importance  that  clean,  soft  water  be 
used.  The  condensation  of  the  salts  in  boiler 
water  eventually  reaches  a  point  where  they 
are  deposited  as  scale  on  the  inside  of  the 
plates  and  tubes,  a  condition  in  which  much 
fuel  is  wasted.  (See  Water  Softening). 

The  Energy  of  Steam. —  Water  has  the 
greatest  specific  heat  of  any  known  substance, 
except  hydrogen.  By  this  we  mean  that  more 
heat  enters  into  it,  in  order  to  raise  its  tem¬ 
perature  one  degree,  than  into  any  other  sub¬ 
stance,  with  the  one  exception  mentioned.  Its 
stored  energy  as  noted  above  is  965.7  thermal 
units  per  pound  of  water,  Fahrenheit  scale. 
It  is  easily  condensed,  giving  out  this  energy. 
These  facts,  together  with  its  universal  and 
abundant  presence  in  large  quantities,  have  ren¬ 
dered  steam,  up  to  this  time,  a  favorite  means 
for  the  generation  of  mechanical  power.  The 
process  of  changing  steam  into  mechanical 
power  may  be  briefly  outlined  as  follows:  If 
we  start  with  water  at  32°  F.  and  apply  heat, 
the  temperature  of  the  water  will  rise  one 
degree  for  each  thermal  unit,  but  expansion 
does  not  begin  until  38°  to  40°  of  tem¬ 
perature  are  reached.  When  180%  units  of 
heat  have  been  absorbed  the  temperature  of 
the  water  will  be  found  to  be  212°  F.  and  its 
expansive  force  (into  a  vacuum)  equal  to  14.7 
pounds  to  the  square  inch,  or  that  of  the  atmos¬ 
phere  at  sea-level.  At  this  point  the  water  is 
incapable  of  becoming  any  hotter  under  that 
pressure.  The  heat  added,  after  that  point  is 
reached,  is  used  in  converting  the  water  into 
steam,  and  965.7  thermal  units  are  required  for 
each  pound  of  water  thus  converted.  This  so- 
called  latent  heat  is  stored  energy,  to  be  given 
back  again  in  mechanical  work  and  heat,  as 
the  steam  is  condensed.  If  we  enclose  both 
water  and  steam  in  a  boiler  of  suitable  con¬ 
struction,  and  continue  heating,  part  of  the 
water  will  be  vaporized,  but  being  prevented 
by  the  confined  space  from  expanding,  it  crowds 
the  steam  already  enclosed  into  a  smaller  vol¬ 
ume  and  the  pressure  upon  the  surface  of  the 
water  is  increased  so  that  the  heat  now  added 
increases  temperature  again.  When  we  have 
added  1,188.6  total  thermal  units  (including 
temperature  and  latent  heat)  the  pressure  or 
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energy  .of  the  steam  will  be  equal  to  101.6 
pounds  to  the  square  inch  and  the  temperature 
will  have  risen  to  329°  R  (See  table  I,  columns 
1,  2  and  4). 

We  have  now  to  consider  how  this  energy 
is  transformed.  When  the  steam  in  the  cylin¬ 
der  of  an  engine  performs  work  by  pushing 
the  piston  against  a  resistance,  that  work  robs 
the  steam  of  a  portion  of  its  heat,  hence  the 
steam  is  condensed.  Theoretically,  it  requires 
two  and  a  half  pounds  of  steam,  saturated,  to 
supply  one  horse  power  of  work  each  hour ;  but 
practically,  from  5  to  25  times  that  amount  is 
required  to  pass  through  an  engine  in  order 
to  secure  this  result. 

This  is  due  to  the  loss  .of  the  energy  of  the 
steam,  in  giving  up  its  heat  to  the  walls  of 
the  cylinder,  and  to  the  immense  portion  of 
the  steam  which  acts  only  as  backing.  In  the 
best  quadruple  engines  of  to-day  less  than 
one-fifth  of  the  energy  of  the  steam  is  con¬ 
verted  into  actual  work,  and  in  the  best  non¬ 
condensing  engines  .only  one-tenth.  The  waste 
is  enormous,  but  the  abundance  of  the  supply 
in  part  compensates  for  it. 

According  to  the  1914  census  of  manufac¬ 
tures  the  number  of  steam  engines  and.  steam 
turbines  employed  in  manufacturing  in  the 
United  States  was  137,176,  and  the  total 
horse  power  developed  was  15,681,688  or  69.5 
per  cent  of  all  forms  of  power  in  the  country. 
A  large  amount  of  steam  is  used,  in  addition 
to  this,  for  heating  purposes.  Its  value  in 
this  respect  is  due  to  its  being  able  to  carry 
more  heat  for  a  given  weight  than  any  other 
substance,  and  when  it  has  given  up  its  heat 
to  drop  out  of  the  way,  by  condensation,  and 
make  way  for  a  fresh  supply.  Steam  is  also 
used  extensively  in  extracting  processes.,.  It 
is  often  injected  directly  into  a  liquid,  bub¬ 
bling  through  it  and  carrying  over  certain  con¬ 
stituents  to  be  released  in  the  condensing 
chamber.  In  other  cases,  especially  those  of 
liquids  boiling  at  a  lower  temperature  than 
water,  coils  of  steam  pipes  supply  the  mild  de¬ 
gree  of  heat  needed  for  a  gentle  distillation. 
Consult  Goodenough,  G.  A.,  Properties  of 
Steam  and  Ammonia*  (New  York  1915)  ; 
Hausbrand,  E.,  and  Wright,  A.  C.,  Evaporat¬ 
ing,  Condensing  and  Cooling  Apparatus  * 
(London  1916)  ;  Holmes,  U.  T.,  Experimental 
Engineering*  (Annapolis  1911). 

Richard  Ferris, 

Editorial  Staff  of  The  Americana. 

STEAM-ENGINE,  the  apparatus  by  means 
of  which  the  stored  hea't-energy  of  fuel,  trans¬ 
ferred  to  water  and  steam,  is  transformed  into 
mechanical  work.  This  transformation  of 
thermal  into  dynamic  energy,  this  thermodyna¬ 
mic  change,  requires  for  its  successful  and 
economical  conduct  special  forms  of  mechanism 
and  is  subject  to  a  variety  of  wastes  of  serious 
aggregate  amount,  even  with  the  most  perfect 
of  modern  engines.  The  series  of  processes 
in  the  train  between  the  fuel  and  the  point  of 
application  of  the  useful  energy  with  state¬ 
ment  of  the  corresponding  wastes  and  efficien¬ 
cies  are  as  follows :  it  being  understood  that 
an  efficiency  is  the  quotient  of  useful  result 
divided  by  outgo  producing  it,  the  two  being 


expressed  in  similar  terms : —  These  efficien¬ 
cies  are  those  of 

1.  Combustion  of  fuel;  ratio  of  heat  set  free  to  total  heat 
latent  in  the  fuel.  This  efficiency  is  usually  not  far  from  90 
per  cent.  Wastes  due  to  incomplete  combustion. 

2.  Heat- transfer  from  furnace  to  boiler;  efficiency  as  a 
rule,  about  75  per  cent,  as  measured  by  heat  stored  in  the 
steam  supplied.  Wastes  occurring  mainly  at  the  chimney. 

3.  Heat-transfer  from  boiler  to  engine  with  loss  by  con¬ 
duction  and  radiation,  en  route.  Efficiency  of  operation 
about  90  per  cent  in  small  boilers  and  increasing  to  95  or  98 
per  cent  in  large  sizes. 

4.  Heat-transformation  into  work  at  the  engine  with 
wastes  by  defective  thermodynamic  change  and  rejection  of 
heat  at  the  lower  limit  by  conduction  and  radiation  within 
and  without  the  cylinder,  variable  with  size,  with  mean 
temperature  of  steam  and  other  conditions.  Efficiencies  for 
the  ideal  case  usually  approximate  25  per  cent  with  only 
thermodynamic  wastes,  and  attain  to  20  per  cent  with  suc¬ 
cessful  constructions  in  the  real  case;  the  wastes  including 
the  thermodynamic  and  inevitable  losses  and  the  partly  con¬ 
trollable  extra-thermodynamic  wastes. 

5.  The  transfer  of  mechanical  energy  from  cylinder  to 
point  of  application.  The  wastes  occur  by  friction  and 
usually  amount  to  about  10  per  cent,  as  a  minimum  in  con¬ 
densing,  and  to  5  per  cent  in  non-condensing  engines.  Effi¬ 
ciency,  90  to  95  per  cent. 

The  thermodynamic  efficiency  of  the  best 
steam-engines  may  be  thus  taken  to  be  25  per 
cent ;  the  thermal  efficiency  at  the  engine,  involv¬ 
ing  other  wastes  than  thermodynamic,  about 
20  per  cent;  the  total  efficiency  between  steam- 
valve  and  fly-wheel  about  18  per  cent  and  the 
efficiency  of  engine  and  boiler  combined  not 
far  from  14  per  cent;  while  the  total  efficiency 
of  engine,  boiler  and  furnace,  from  coal-pile 
to  engine-belt,  may  be  about  12^  per  cent.  In 
common  constructions  these  efficiencies  are 


Hero’s  Steam-turbine  (120  b.c.). —  A  B,  steam  boiler;  C  D. 
supports;  a,  revolving  globe;  H  K,  nozzles. 

much  reduced  and  in  many  cases  may  be  di¬ 
vided,  by  from  two  to  four,  the  demand  for 
fuel  of  good  quality  ranging  from  about  one 
pound  or  half  a  kilogram  in  the  best  work  to 
several  times  that  amount  per  horse-power- 
hour,  and  for  steam  from  10  pounds,  about 
four  and  a  half  kilograms,  to  a  multiple  of  that 
quantity.  In  some  instances,  as  with  many 
small  boiler  feed-pumps,  10  or  even  20  times  the 
minimum  figure  just  given  are  reached,  the 
wastes  becoming  enormous  and  the  utilized 
energy  of  the  fuel  insignificant. 

The  <(ideal  case®  is  understood  to  be  that 
purely  thermodynamic  operation  which  illus¬ 
trates  the  conversion  of  thermal  into  dynamic 
energy  where  no  other  energies  than  thermal 
and  dynamic  are  concerned,  and  where  the 
change  is  effected  in  a  machine  which  is  not 
subject  to  wastes  by  conduction  or  radiation; 
an  apparatus  composed  of  perfectly  non-con¬ 
ducting  materials  and  perfectly  constructed. 
In  the  ((real  case,®  the  materials  of  construc¬ 
tion  are  necessarily  good  conductors  and  good 
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radiators  of  heat,  and  the  wastes  by  conduc¬ 
tion  and  radiation  are  /often  supplemented  by 
leakage  of  steam  as  well  as  of  heat.  In  the 
real  case,  the  details  of  construction,  adjust¬ 
ment  and  operation  affect  very  greatly  the  re¬ 
sultant  efficiency  and  the  commercial  rating  of 


Savery’s  Engine  (1702). —  L,  boiler;  G,  feed-vessel;  PP,  forc¬ 
ing  vessels;  S,  rising  main;  T,  suction. 

the  engine.  The  study  of  the  steam-engine 
thus  comprehends  the  ideal,  the  purely  ther¬ 
modynamic,  case  and  the  real  case  with  its 
various  wastes,  thermodynamic  and  extra-ther¬ 
modynamic,  as  well  as  an  investigation  of  the 
principles  and  practice  in  the  design  and  con¬ 
struction  of  the  real  engine. 


Newcomen’s  Engine  (1705). — B,  boiler;  a,  steam-cylinder; 
s  r,  piston  and  rod;  K,  pump  rod. 

Engines.—  The  power  of  steam  and  the  em¬ 
ployment  of  that  fluid  in  various  sorts  of  en¬ 
gines  have  been  familiar  to  mankind  from  an 
unknown  and  possibly  prehistoric  period.  The 
earliest  known  record  is  that  of  Hero,  who,  in 
his  <Pneumatica)  of  which  the  manuscript  was 
produced  at  Alexandria,  about  120  b.c.,  de¬ 


scribed  a  steam-turbine  and  several  forms  of 
steam-fountains  and  steam-boilers.  So  far  as 
known,  none  of  them  .had  any  useful  applica¬ 
tion  and  they  were  simply  toys  or  impracticable 
schemes.  It  is  unknown,  in  fact,  whether  any 
of  them  were  constructed;  although  the  draw¬ 
ings  appear  in  some  cases  to  be  those  of  actual 
constructions. 

Through  the  later  centuries,  up  to  the  17th, 
but  little  progress  was  made  either  in  the  ac¬ 
quirement  of  a  knowledge  of  the  properties  of 
steam  or  in  its  application  to  useful  purposes. 
Some  forms  of  “aeolipile,”  furnished  a  steam- 
jet  for  improving  the  draft  of  the  chimney, 
apparatus  for  turning  the  spit  and  even  more 
ambitious  uses  were  either  attempted  or  sug¬ 
gested;  but,  until  Da  Porta’s  treatise  on  pneu¬ 
matics  appeared  in  1601,  in  which  a  steam-foun¬ 
tain  was  described,  and  the  description  in  1629 
of  an  impulse  steam-turbine,  by  Branca,  no  de¬ 
velopment  took  place  of  any  real  importance. 


Watt’s  Engine  (1774). —  a,  cylinder;  b,  piston;  x ,  rod  ; 

y,  beam;  i  j,  air-pump  and  condenser;  m,  valve-gear. 

It  was  not  until  the'  second  Marquis  of  Wor¬ 
cester,  Edward  Somerset,  constructed  a  steam- 
fountain  (1650)  and  employed  it  in  raising 
water  from  the  moat  to  the  top  of  the  tower 
of  Raglan  Castle,  and  later  erected  another  for 
similar  purposes  at  Vauxhall,  that  the  story  of 
the  evolution  of  the  steam-engine  really  begins. 
Meantime  the  scientific  men  of  the  later  cen¬ 
turies  were  acquiring  some  exact  knowledge 
of  the  nature  (of  steam,  earlier  confounded  with 
other  gases,  and  some  familiarity  with  its  latent 
powers. 

Steam  power  first  became  an  acknowledged 
industrial  agent  and  useful  as  a  prime  mover 
when  Savery,  at  the  beginning  of  the  18th 
century  (1698),  made  Worcester’s  steam-foun¬ 
tain  practically  applicable  to  the  drainage  of 
mines  and  the  elevation  of  water  for  water- 
supply  generally.  This  apparatus,  which  could 
not  be  properly  called  an  engine,  consisted  <of 
a  pair  of  cylindrical  or  ellipsoidal  <(forcing  ves~ 
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sels®  which  were  alternately  filled  with  water, 
by  the  production  of  a  vacuum  within  the 
vessel,  and  emptied  by  the  introduction  of  high- 
pressure  steam  from  an  adjacent  boiler;  the  one 
being  emptied  while  the  other  was  filling  and 
vice-versa,  This  apparatus,  introduced  by  Sav- 
ery,  improved  and  further  made  known  by 
Desaguliers  and  by  Smeaton,  was  known  and  in 
use  before  the  year  1775  throughout  the  world 
where  mining  at  considerable  depths  and  in 
presence  of  water  was  carried  on.  The  steam- 
fountain  is  still  in  use  and  is  known  as  the 
<(pulsometer.® 


Watt’s  Double-acting  Engine  (1784). —  C,  cylinder;  b,  beam; 

O,  connecting  rod;  Q  s,  governor  and  valve. 

Newcomen’s  steam-engine,  the  first  steam- 
engine  properly  so  termed,  the  first  which  con¬ 
sisted  of  a  train  of  mechanism  as  distinguished 
from  the  Hero  steam-fountain,  which  was  a 
piece  of  apparatus  without  moving  parts,  was 
patented  in  1705.  It  consisted  of  a  steam-cylin¬ 
der  and  piston,  actuating  a  beam,  above  from 
the  opposite  end  of  which  was  pendant  the 
pump-rod  operating  the  pumps  in  the  shaft  of 
the  mine;  it  was  always  used  as  a  steam  pump¬ 
ing  engine.  Thomas  Newcomen  and  his  part¬ 
ner,  John  Calley,  are  thus  to  be  credited  with 
the  invention  and  introduction  of  the  mpdern 
steam-engine  with  all  its  essential  elements  as 
a  pumping  engine.  It  was  the  improvement  of 
this  engine  by  the  addition  of  various  valuable 
devices  which  gave  James  Watt  his  fame  and 
fortune. 

This  earliest  type  was  a  condensing  en¬ 
gine  in  which  condensation  was  effected  by 
means  of  a  jet  of  water  directed  into  the  steam 
cylinder  when  the  pressure  on  the  under  side 
of  the  piston  was  to  be  removed.  The  upper 
side  was  open  to  the  air,  there  being  no  upper 
cylinder-head.  The  engine  was  thus  operated 
by  the  atmospheric  pressure,  steam  being  held 
at  about  atmospheric  pressure  and  only  em¬ 
ployed  to  secure  a  vacuum  below  the  piston. 
The  pressure  of  the  atmosphere  depressing  the 
piston,  the  pump-rod  on  the  opposite  end  of 
the  beam  was  raised  and  the  pump  filled.  With 
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the  fall  of  the  pump-rod  the  water  was  forced 
out  of  the  pump  and  raised  to  the  upper 
level.  The  weight  on  the  outer  end  of  the 
beam  always  overbalanced  -the  weight  of  the 
piston  and  attachments  sufficiently  to  do  the 
lequired  work.  This  type  of  engine  remained 
in  use  for  a  century,  and  old  engines  of  New¬ 
comen’s  time  are  still  in  existence.  The  type 
became  known,  later,  as  the  Cornish  engine, 
Watt’s  improvements  having  been  meantime 
added.  After  Newoomen’s  death,  the  machine 
was  improved  in  details  by  Desaguliers  and  by 
Smeaton,  who  considerably  increased  its  econ¬ 
omy  by  attaching  wood  to  the  piston  and 
cylinder-head  to  prevent  what  has  been  called 
Cylinder  condensation®  by  action  of  alter¬ 
nately  heated  and  cooled  metal  in  contact  with 
the  steam.  This  was  probably  the  first  rec¬ 
ognition  in  construction  of  this  important  phe¬ 
nomenon. 

The  valves  of  this  engine  were  at  first 
worked  by  hand;  but  a  boy,  Humphrey  Potter, 
is  credited  with  having  devised  an  automatic 
system,  which,  later  in  1718,  carefully  designed 
and  constructed  in  a  workmanlike  manner  by 
Henry  Beighton,  a  well-known  engineer  of  that 
period,  became  the  first  automatic  valve-motion. 

James  Watt,  introducing  the  needed  improve¬ 
ments  in  the  Newcomen  engine,  finally  produced 
the  modern  types  of  ^reciprocating®  steam- 
engine.  His  first  great  improvement  was  the 
separate  condenser,  which  permitted  condensa¬ 
tion  to  be  effected  without  the  introduction  of 
water  into  the  working  cylinder  and  thus  re¬ 
duced  very  greatly  the  waste  of  steam  by  initial 
condensation.  Watt  first  enunciated  the  prin¬ 
ciple  :  <(Keep  the  cylinder,  if  possible,  as  hot  as 
the  steam  that  enters  it.®  The  first  step  was 
this  of  removing  the  primary  cause  of  refriger¬ 
ation.  The  next  was  to  surround  the  cylinder 
with  a  chamber  containing  steam  at  boiler  pres¬ 
sure;  thus  introducing  his  second  great  inven¬ 
tion,  the  ((steam-j  acket.®  He  next  covered  the 
upper  end  of  the  cylinder,  excluding  the  cold 
air  and  supplying  the  place  of  the  atmosphere 
and  its  pressure  on  the  upper  side  of  the  piston 
by  steam  from  the  boiler,  completing  his  scheme 
of  keeping  the  cylinder  as  far  as  was  practi¬ 
cable  as  hot-  as  the  entering  steam. 

The  <(double-acting  engine®  constituted  the 
next  and  an  easy  step.  With  steam  admitted 
at  both  ends  of  the  cylinder,  it  was  immedi¬ 
ately  evident  that  each  might  be  utilized,  alter¬ 
nately,  in  the  performance  of  work  and  Watt 
soon  adjusted  his  valve-gear  and  connections  in 
such  manner  as  to  permit  this  alternation  and 
produce  a  push  and  a  pull  on  the  piston-rod. 
This  compelled  a  rigid  connection  between  the 
piston  and  overhead  beam,  on  the  one  end,  and 
between  the  outer  end  of  the  beam  and  its  work, 
now  become  that  of  rotating  a  shaft  with  crank 
and  fly-wheel.  Thus  one  improvement  led  to 
another  and  Watt’s  steam-engine  ultimately  be¬ 
came  capable  of  supplying  power  to  every  im¬ 
aginable  kind  of  machine  or  work.  The  single- 
acting  engine  was,,  for  many  years  after  Watt’s 
death,  used  in  raising  water  and  the  double¬ 
acting  engine  continues  to  turn  the  shaft  of 
mill,  locomotive,  steamship  and  factory. 

Watt  invented  and  introduced  many  acces¬ 
sory  inventions  and  devices,  as  the  attachment 
of  the  governor  —  already  a  well-known  ap¬ 
paratus  —  the  steam-engine  ^indicator,®  the  ex- 
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pansion  of  steam,  the  compound  engine,  the 
non-condensing  engine,  practically  all  that  dis¬ 
tinguishes  the  modern  engine  from  that  of  New¬ 
comen.  These  improvements  raised  the  (<duty” 
of  the  pumping  engine,  in  the  course  of  25 
years,  from  about  7,000,000  foot-pounds  to 
30,000,000,  and,  in  the  latest  forms  of  Cornish 
engines,  about  1850,  to  twice  the  last  figure  or 
more,  reducing  cost  of  steam-power  enormously, 
and  at  the  same  time  adapting  the  steam-engine 
to  every  requirement  in  the  industries,  giving 
to  the  world,  in  fact,  its  contemporary  civiliza¬ 
tion.  This  cost  in  coal  per  horse-power-time 
is  reduced  from  the  35  pounds  of  Smeaton’s 
time  to  one  pound,  as  a  minimum  to-day,  and 
the  work  of  the  world  is  performed  by  steam- 
engines,  mainly,  probably  amounting  to  150,000,- 
000  horse  power  and  equivalent  to  the  working 
power  of  several  times  the  population  of  the 
globe,  if  employed  in  manual  labor. 

At  the  commencement  of  the  19th  century, 
Trevethick  and  other  able  mechanics  and  in¬ 
ventors  were  seeking  to  construct  locomotives, 
and  complete  success  was  achieved  by  George 
Stephenson  in  engines  built  from  1814  to  1833. 
The  steamboat  had  been  suggested  by  numerous 
writers  and  engineers,  and,  after  many  attempts, 
was  made  a  practical  success  by  John  Fitch  in 
the  United  States  about  1785,  by  John  Stevens 
in  1804-09  and  commercially  by  Fulton,  1807-15. 
In  Great  Britain,  after  many  early  failures,  Mil¬ 
ler  and  Symmington  and  Bell,  step  by  step,  at¬ 
tained  permanent  success  and  by  1830,  the  date 
of  the  first  transatlantic  steamship  voyages, 
those  of  the  Cirius  and  the  Great  Western,  all 
civilized  countries  were  employing  the  steam¬ 
boat.  See  Steam  Vessels. 

Meanwhile  the  elements  of  economy  became 
recognized  and  steam-pressures  rose  from  the 
two  to  seven  pounds  above  the  atmosphere  of 
Watt’s  time  to  25  or  30,  about  1850,  and  to  100 
and  upward  to  occasionally  200  at  the  end  of  the 
19th  century;  the  ratio  of  expansion  of  the 
steam  increasing  in  similar  ratio.  The  speeds  of 
engine-piston  also  gradually  increased  from 
about  100  feet  per  minute,  at  the  beginning,  to 
600  and  often  to  1,000  at  its  end.  The  weights 
of  engine  and  sizes  for  the  usual  powers  mean¬ 
time  fell  from  1,000  pounds  or  more  per  horse 
power  developed  at  the  time  of  Watt,  500  about 
1850  and  to  250  in  1900  where  weights  were 
comparatively  unimportant  and,  in  special  cases, 
where  weight  and  volume  required  to  be  reduced 
to  the  smallest  possible  figures,  as  for  torpedo- 
boats,  to  a  fourth  or  a  fifth  the  last-named 
quantity. 

The  compound,  the  triple  and  the  quadruple 
expansion  engine  have  largely  displaced  the  sim¬ 
ple  engine  of  Watt;  the  first  of  these  types 
having  been  introduced  in  Watt’s  time  by  Horn- 
blower,  Woolf  and  Falk  and  the  second  by  Kirk 
about  1874;  while  the  last-mentioned  became 
standard  with  the  rise  of  steam-pressures  to 
about  15  atmospheres,  about  1890.  These  com¬ 
plications  are  mainly  the  outcome  of  the  en¬ 
deavor  to  follow  Watt  in  repressing  the  waste 
by  cylinder  condensation,  reducing  the  propor¬ 
tion  of  heat-absorbing  surface  and  the  temper¬ 
ature-head  producing  flow  of  heat  into  the 
metal  of  the  cylinder.  Incidentally,  the  multiple 
cylinder  engine  gives  a  steadier  rotation  of  the 
crank-shaft  and  a  smoother  action  of  the  steam 
than  the  simple  engine,  and  also  reduces  weight 


by  lessening  the  maximum  load  upon  the  work¬ 
ing  parts,  the  range  of  pressure  in  each  cylinder 
being  reduced  with  this  reduction  of  tempera¬ 
ture-range. 

This  steady  progression  from  the  days  of 
Watt  to  the  present  finally  culminated  in  a  re¬ 
trogression  to  the  simple  form  of  the  Hero  en¬ 
gine,  the  steam-turbine,  in  which  all  the  compli¬ 
cation  of  the  Watt-Newcomen  engine  is  done 
away  with  and  but  one  moving  part  performs 
every  essential  office,  apart  from  condensation, 
and  yet  secures,  in  its  best  constructions,  the 
economical  results  of  the  whole  series  of 
changes  distinguishing  the  19th  century,  with 
the  added  gain  of  reduced  volume,  weight  and 
cost,  both  initial  and  operative.  The  turbine 
promises  thus  to  provide  power  with  maximum 
ultimate  result  in  financial  efficiency.  Mean¬ 
time,  the  gas-engine,  after  a  similar  period  of 
development,  is  now  rivaling  the  reciprocating 
steam-engine  in  many  of  its  fields.  The  best 
steam-engines  of  both  the  standard  types  and 
the  gas-engine  are  now  capable  of  deriving  large 
powers  from  substantially  the  same  quantity  of 
energy  potential  in  fuel. 

The  Structure  of  the  Steam-engine  differs 
in  detail  according  to  place  and  purpose.  The 
familiar  forms  may  be  thus  classed :  A  primary 
classification  as  condensing  and  non- condensing 
distinguishes  engines  by  their  utilization  or  non¬ 
utilization  of  the  vacuum.  In  the  former 
class,  condensation  may  be  effected  by  sur¬ 
face  or  by  jet-condensation;  this  distinction 
indicating  a  subordinate.  method,  of  identi¬ 
fication  of  a  variation  within  the  type.  The 
usual  classifications  are  based  upon  the  essen¬ 
tial  features  of  structure,  and  these  are  ordi¬ 
narily  as  follows: 

1.  According  to  the  number  of  cylinders: 

(1)  Single  cylinder,  simple  engines.  7 

(2)  Multiple-cylinder  engines,  “  compound,”  etc. 

2.  With  reference  to  the  construction  of  cylinders: 

(1)  Fixed  cylinder. 

(2)  Movable  cylinder. 

In  the  first  case,  the  engines  are: 

(a)  Vertical. 

( b )  Horizontal. 

(e)  Inclined. 

In  the  second  case,  they  are: 

(a)  Oscillating,  vibrating,  etc. 

(b)  Rotary,  steam-turbines. 

3.  With  reference  to  the  action  of  the  steam: 

(1)  Single-acting. 

(2)  Double-acting. 

4.  With  reference  to  the  transmission  of  the  steam  power: 

(1)  Direct-acting. 

(2)  Indirect-acting. 

And  in  the  latter  case  either  — 

(a)  With  balance  lever,  or  beam. 

( b )  Without  lever  or  working  beam,  geared,  etc. 

The  essential  details  of  these  engines  are 
usually  the  same  in  all  the  forms  in  which  the 
individual  piece  is  found.  A  rod  or  a  crank,  a 
shaft  or  a  valve,  will  commonly  be  found  to 
have  assumed  a  standard  form,  and  the  differ¬ 
ence  in  engines  is  largely  a  difference  in  group¬ 
ing.  Since  Watt,  but  few  advances  have  been 
made  in  real  invention,  and  the  progress  ob¬ 
served  has  been  mainly  one  of  refinement  and 
adaptation.  Frederick  E.  Sickels  introduced  a 
successful  form  of  .  «drop  cut-off» ;  Corliss, 
Greene  and  others  invented  improved  valve- 
gears  embodying  the  same  general  principles, 
and  Potter  and  Allen,  and  others,  successfully 
established  the  “high-speed1”  engine  as  a  motor 
where  rapid  rotation  of  the  prime  mover  facili¬ 
tated  transmission  of  power,  as  with  electric 
generators  and  in  rolling  mills. 
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Similarly,  the  locomotive  proposed  by  a  num¬ 
ber  of  earlier  inventors,  particularly  by  Treve- 
thick,  who  constructed  several,  was  successfully 
brought  into  use  by  George  Stephenson  and, 
to-day,  in  its  many  forms  and  uses,  the  engine 
in  its  essential  details  and  distinguishing  feat¬ 
ures  is  that  of  Stephenson,  refined  and  adapted 
to  high  and  to  low  speeds,  to  heavy  and  to  light 
loads.  A  very  noticeable  feature  of  the  later 
engines  is  the  forward  <(  truck®  or  ((bogie,®  de¬ 
vised  by  John  B.  Jervis,  which,  by  permitting 
the  forward  wheels  to  swivel  and  the  engine  to 
rock  upon  the  truck,  accommodates  the  locomo¬ 
tive  to  sharp  curves  and  irregular  track. 

In  marine  construction,  a  similar  adaptation 
of  the  form  and  proportions  of  the  engine  to 
the  special  purpose  in  view  gives  rise  to  the 
types  employed  with  side-wheel  and  screw,  high 
powers  and  low,  to  the  essential  requirements 
in  lightness  and  small  bulk  of  torpedo-boat 
practice  and  the  needs  of  transatlantic  naviga¬ 
tion  and  of  that  of  the  rivers  of  the  United 
States.  The  substitution  of  surface  condensa¬ 
tion  for  condensation  by  the  jet  has  been  com¬ 
pelled  in  sea-going  ships  by  the  use  of  high- 
pressure  steam  and  the  impracticability  of  using 
sea-water  in  the  boilers.  The  latter  forms  of 
engine  are  thus  refinements  and  adaptations  of 
the  earlier. 

Meantime,  in  all  directions,  the  steam-engine 
has  come  to  be  utilized  in  the  production  of 
very  large  powers,  and  its  construction  in  very 
large  units  is  found  to  be  very  frequently  eco¬ 
nomically  desirable.  Stationary  engines  for 
mills,  and  especially  for  large  power-stations 
supplying  the  energy  applied  in  electric  lighting 
or  power  distribution  for  electric  railways,  are 
built  in  sizes  ranging  from  a  few  hundred 
horse  power  up  to  13,000  horse  power,  and 
sometimes  grouped  into  systems  rating  as  high 
as  100,000.  Marine  engines  are  also  constructed 
in  these  large  sizes  and  powers,  and  as  high  as 
70,000  horse  power  may  be  used  for  the  latest 
and  largest  transatlantic  steamers,  as  in  the 
Mauretania.  The  locomotive,  in  the  time  of 
Stephenson  weighing,  in  the  case  of  his  first 
successful  machines,  four  to  six  tons  is  now 
built  of  nearly  120  tons  weight  and  capable  of 
hauling  loads  of  30,000  tons  at  good  speeds,  on 
level  rails.  The  steam  pumping  engine  of  the 
time  of  Newcomen  and  Watt  had  a  capacity 
of  a  few  hundred  thousand  gallons  per  day;  it 
is  now  furnished  in  sizes  up  to  75,000,000  gal¬ 
lons  per  day  for  reciprocating  engines  and  up 
to  320,000,000  for  rotary  engines,  while  its  duty 
has  risen  from  the  comparatively  insignificant 
figures  of  the  times  of  the  inventors  to  150,000,- 
000  and  even  180,000,000  foot-pounds  per  hun¬ 
dred  pounds  of  fuel.  The  steam-turbine,  for 
all  these  uses,  may  now  be  obtained  in  as  large 
powers  as  the  reciprocating  engine  and  with 
substantially  the  same  guaranteed  duty.  Its 
relatively  high  speed  of  rotation,  ranging  from 
600  to  3,000  in  the  largest  sizes,  to  30,000  in 
the  small,  and  its  smooth  rotation,  make  its 
use  distinctively  advantageous  in  electric  serv¬ 
ices  and  its  small  weight  and  volume  are  pe¬ 
culiarly  helpful  to  the  marine  engineer  and 
naval  constructor. 

The  Thermodynamics  of  the  ‘Steam-engine , 
the  science  of  its  ideal  case,  involves  the  funda¬ 
mental  principles  of  Energetics  and  in  particu¬ 
lar  the  laws  governing  the  transformation  of 


enejrgy  from  the  form  of  heat  to  that  of  mechan¬ 
ical  energy  and  vice-versa.  An  all-comprehend¬ 
ing  law,  of  which  the  laws  of  Energetics  are  in 
fact  corollaries,  the  law  of  Existence,  or  of 
whether  matter  or  force  or  their  resultant,  en¬ 
ergy,  and  in  whatever  form,  is  indestructible  by 
finite  power. 

Matter  may  change  its  form  and  its  chemical 
composition  by  rearrangement  of  its  molecules 
or  of  its  elementary  atoms,  but  it  cannot  be  de¬ 
stroyed  ;  forces  inhere  and  are  persistent  as 
characteristics  of  all  matter  and  cannot  be  sep¬ 
arated  therefrom;  energy,  like  matter,  is  con¬ 
stant  in  its  total  quantity  in  the  universe  and 
may  be  transferred  and  transformed,  but  cannot 
be  extinguished.  Transformation  of  energy,  as 
of  thermal  into  dynamic  or  mechanical,  is  sim¬ 
ply  the  change  of  the  kind  of  mass  affected  and 
consequent  alteration  of  the  kind  of  motion  due 
to  its  action.  A  shot  from  a  gun,  stopped  in  its 
rapid  flight  by  impact  on  the  target,  if  not  frac¬ 
tured,  will  exchange  the  thousands  of  foot-tons 
of  mechanical  energy  sustaining  its  flight  for 
precisely  the  same  quantity  of  molecular  mo¬ 
tion  and  energy.  Similarly,  were  a  shot  heated 
to  a  high  temperature  and  then  were  all  its 
molecules  by  some  conceivable  process  of  steer¬ 
ing  each  into  its  path,  made  to  take  up  simul¬ 
taneously  a  definite  rectilinear  motion,  it  would 
become  absolutely  cold  and  would  fly  out  into 
space  with  a  dynamic  mass-energy  precisely 
equal  and,  in  fact,  with  the  identical  energy  at 
first  displayed  as  molecular.  The  heat-engine 
is  a  device  for  bringing  about  such  a  change 
for  industrial  purposes. 

The  laws  of  energetics,  as  usually  enunciated, 
are: 

1.  The  Law  of  Persistence,  or  of  Conservation  of  Energy, 
namely:  Existing  energy  can  never  be  annihilated;  and  the 
total  energy,  actual  and  potential,  of  any  isolated  system  can 
never  change. 

This  is  evidently  a  corollary  of  that  grander  law,  asserting 
the  indestructibility  of  all  the  work  of  creation,  which  has 
already  been  enunciated. 

2.  The  Law  of  Dissipation,  or  of  Degradation  of  Energy, 
namely:  All  energy  tends  to  diffuse  itself  throughout  space, 
with  a  continual  loss  of  intensity,  with  what  seems,  now,  to  be 
the  inevitable  result  of  complete  and  uniform  dispersion 
throughout  the  universe,  and  consequently  of  entire  loss  of 
availability. 

It  is  only  by  differences  in  the  intensity  of  energy,  and 
the  consequent  tendency  to  forcible  dispersion,  that  it  is 
possible  to  make  it  available  in  the  production  of  work. 

3.  The  Law  of  Transformation  of  Energy,  namely:  Energy 
may  be  transformed  from  one  condition  to  another,  or  from 
any  one  kind  or  state  to  any  other;  changing  from  mass- 
energy  to  molecular  energy  of  any  kind,  or  from  one  form  of 
molecular  energy  to  another,  with  a  definite  quantivalence  „ 

Thermodynamics,  being  a  restricted  ener¬ 
getic,  in  which  only  two  energies,  thermal  and 
dynamic,  are  comprehended,  its  laws  are,  funda¬ 
mentally,  identical  with  the  preceding  and  the 
enunciation  just  adopted  is  entirely  accurate  in 
this  restricted  science. 

The  Laws  of  Thermodynamics,  in  the  special 
forms  considered  best  for  the  purposes  of  the 
thermodynamist,  are  corollaries  of  the  laws  of 
energetics  and  of  Newton’s  laws,  which  are  a 
different  method  of  expression  of  the  same 
fundamental  principles.  They  are  usually  stated 
thus : 

1.  Thermal  and  Mechanical  Energy  are  mutually  inter¬ 
convertible  in  the  proportion  of  one  British  Thermal  Unit  for 
each  778  foot-pounds,  or  of  one  calorie  for  each  427  kilogram- 
metres  of  energy  or  of  work. 

The  mechanical  equivalent  of  heat  is  the  specific  heat  of 
water  at  its  temperature  of  maximum  density  expressed  in 
dynamic  units,  as  foot-pounds  or  kilogrammetres. 
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The  value  of  the  mechanical  equivalent  of  heat  has  been 
taken  as  first  adopted  by  Joule,  although  recent  and  most 
carefully  conducted  investigations  indicate  a  value  higher 
by  perhaps  1  per  cent,  to  be  more  accurate.  Many  existing 
tables,  and  much  work  done  in  this  field  to  date,  have,  how¬ 
ever,  been  based  upon  Joule’s  figure,  772  foot-pounds,  423 
kilogrammetres.  The  figure,  above  given,  778  or  427,  is  now, 
however,  generally  accepted. 

2.  The  total  of  any  single  effect  of  any  given  quantity  of  heat 
acting  in  any  thermodynamic  operation  is  proportional  to  the 
total  amount  of  heat-energy  so  acting. 

This  principle  is  substantially  that  first  accepted  by 
Rankine  as  the  second  law.  Actually  energy  of  vibration  is 
understood. 

Thus,  of  the  whole  quantity  of  heat  passing  from  the 
heater  to  the  working  substance,  one  part  is  always  trans¬ 
muted  into  mechanical  work,  or  energy;  while  the  remainder 
goes  to  the  refrigerator,  and  the  ratio  of  the  one  quantity  to 
the  other  is  perfectly  definite. 

Professor  Wood  expresses  this  law  thus: 

“  If  all  the  heat  absorbed  be  at  one  temperature,  and  that 
rejected  be  at  one  lower  temperature,  then  will  the  heat  which 
is  transmuted  into  work  be  to  the  entire  heat  absorbed  in  the 
same  ratio  as  the  difference  between  the  absolute  tempera¬ 
tures  of  source  and  refrigerator  is  to  the  absolute  temperature 
of  the  source.” 

The  second  law  finds  important  application  simply  in 
enabling  us  to  ascertain  the  total  quantity  of  work,  external 
and  internal,  required  to  produce  changes  of  volume  and 
energy  in  fluids,  like  the  vapors,  in  which  we  cannot  measure 
directly  the  internal  forces  and  internal  work. 

If  the  change  of  sensible  heat  be  called  dS,  that  of 
“  latent  ”  heat,  dL,  and  of  external  work,  dU,  then  the  first 
law  of  thermodynamics  is  expressed  by  the  equations: 

dH==dS  +  dL  +  dU . (A) 

and 

dH=*dS  +  dW . ( B ) 

dH=dE  +  dU . (C) 

where,  in  the  last  two  expressions,  dE  =  dS  +  dL,  and  is  the 
variation  of  energy,  actual  and  potential;  while  dW  =  dL 
+  dU,  and  is  the  total  work  done,  externally  and  internally. 
These  are  primary  and  general  equations. 

The  quantity  E  is  often  called  the  intrinsic  energy  of  the 
substance;  L  is  evidently  a  potential  energy;  while  5  is  a 
form  of  molecular  kinetic,  or  actual,  energy,  which  may 
sometimes  be  regarded  as  also  in  a  sense  potential. 

The  above  are  completely  general  expressions  of  the 
general  fundamental  equation  of  thermodynamics. 

Internal  work  or  energy,  positive  or  nega¬ 
tive,  is  the  work  performed  in  changing  the 
relative  distances  between  molecules,  atoms  or 
corpuscles,  or  in  causing  variation  of  their  rela¬ 
tive  velocities,  and  within  the  mass  and  out  of 
reach  of  the  human  senses.  In  the  fundamental 
equation,  it  is  measured  by  dL. 

External  work  is  that  performed  by  mass  or 
molecule,  by  atom  or  corpuscle  against  outside 
resistances,  as  where  steam  expands,  doing  work 
upon  a  piston.  As  indicated  by  the  above  laws, 
it  must  do  so  by  surrendering  an  equivalent 
quantity  of  heat-energy.  This  is  dW. 

Heat-energy,  thermal  or  dynamic,  is  of  the 
same  nature  and  may  be  measured  in  either 
thermal  or  dynamic  units,  foot-pounds  and  kilo¬ 
grammetres,  or  in  British  or  metric  thermal 
units  or  ^calories.®  One  B.  T.  U .,  expressed 
in  thermal  units,  is  778  foot-pounds  expressed 
in  dynamic  units ;  one  metric  unit,  the  calorie,  is 
3.96832  times  as  great  as  the  British,  or  the 
B.  T.  U.  is  0.251996  of  the  metric  unit.  The  en¬ 
gineer  often  conducts  his  thermodynamic  inves¬ 
tigations  in  dynamic  terms;  the  physicist  and 
the  chemist  employ  the  thermal;  the  one  often 
uses  British,  the  other  always  adopts  the  metric. 
Where  work  is  performed  by  an  expanding  fluid 
upon  a  moving  piston,  the  total  work, 

U~  (pe  +  pi)  as; 

where  a  is  the  piston-area,  and  ^  is  the  space 
traversed  by  the  piston ;  mean  pressures  cor¬ 
responding  to  the  external  and  the  internal 
work  being  pe  and  pi  while  as  —  v,  the  volume 
traversed. 

The  Perfect  Gas  is  a  fluid  within  which  no 


internal  work  is  done  with  varying  volumes  and 
which  may  be  defined  by  the  equations,  pv~ 
aT ;  pv/T~a.  In  thermddynamic  equations, 
the  perfect  gas  has  zero  values  of  internal  en¬ 
ergy  and.  work.  T  is  absolute  temperature,  p 
and  v  the  pressures  and  volumes  at  that  tem¬ 
perature  of  unit  mass. 
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Vapors  are  fluids  in  which  the  internal 
energy  and  work  may  be  large,  both  absolutely 
and  relatively,  with  changing  volumes.  Inter¬ 
nal  cohesive  forces  are  often  not  only  sensible 
but  very  great,  the  internal  latent  heat,  which 
simply  measures  the  internal  work  when  ex¬ 
panding  water  into  vapor  of  one  atmosphere 
pressure,  as  an  example,  is  the  equipment  of 
the  work  of  elevation  of  the  weight  affected  to 
a  height  of  about  150  miles.  These  forces, 
however,  as  with  the  gases,  do  not  prevent  the 
free  movement  of  molecules  in  any  direction 
and  to  any  extent;  nor  do  they  fix  the  volume 
and  density  of  the  substance. 

Liquids  are  fluids  in  which  the  action  of  in¬ 
ternal  molecular  forces  gives  stability  of  vol¬ 
ume,  but  not  of  form,  and  the  energies,  internal 
and  external,  are  thus  limited  to  comparatively 
small  ranges  and  to  comparatively  small  values ; 
while  range  and  values  are  often  enormously 
great  when  the  liquid  becomes  vaporous,  not¬ 
withstanding  rapid  diminution  of  molecular  at¬ 
tractions. 

Solids  have  stability,  both  of  volume  and  of 
form ;  the  ranges  of  internal  forces  and  of  ener¬ 
gies  are  still  more  restricted  than  with  liquids 
and  their  extent  of  action  and. their  values  are 
still  less  than  in  liquids.  By  accession  of  heat, 
all  solids  become  at  some  definite  point  liquid, 
liquids  become  vapors  and  vapors,  when  <(super- 
heated,®  become  gases.  It  is  to  be  noted  that, 
whenever  a  substance,  of  whatever  class,  alter¬ 
nately  expands  and  contracts  through  a  fixed 
range  of  volume,  whatever  its  temperature  or 
the  pressure,  precisely  the  same  amount  of  in¬ 
ternal  energy  is  lost  and  gained  by  variation  of 
volume  against  or  with  the  constant  effort  of 
the  internal  forces. 

Cycle  is,  thermodynamically,  an  operation  in 
which  a  working  substance  passes  through  a 
series  of  changes  of  pressure,  volume  and  tem¬ 
perature  resulting  in  the  final  return  of  the  sub¬ 
stance  to  its  initial  physical  state.  In  this 
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operation,  it  is  evident  that  the  net  change  of  in¬ 
ternal  energy  is  zero.  This  process  is  illustrated 
in  heat-engines  in  which  the  working  substance 
is  confined  within  the  working  chamber  and 
therein  passes  through  repeated  cycles  with 
repetition  of  the  kinematic  cycle  of  the  machine 
itself.  Obviously,  also,  where  a  working  fluid 
traverses  a  cycle,  the  presence  or  the  absence  of 
the  quantity  of  internal  energy  becomes  a  mat¬ 
ter  of  no  importance  when  we  seek  only  to  de¬ 
termine  the  quantity  of  permanent  thermo¬ 
dynamic  transformation.  The  magnitude  and 
effect  of  internal  forces  and  energies  have  no 
influence  upon  the  efficiency  of  transformation ; 
but  they  have  importance  as  affecting  the  rela¬ 
tions  of  pressure,  volume  and  temperature  and 
the  magnitude  of  the  working  cylinder  and.  of 
the  heat-engine  itself.  In  the  highest  boiler 
pressures  now  usual,  these  forces  are  about  10 
times  the  gauge  pressure.  At  atmospheric  ex¬ 
ternal  pressure,  they  amount  to  13  atmospheres. 
These  pressures  cannot  be  measured  by  any 
gauge,  but  may  be  readily  computed  with  pre¬ 
cision  from  easily  ascertainable  data;  they  are 
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perfectly  well  known,  as  are  the  specific 
volumes  of  the  fluid,  which  are  very  difficult, 
but  not  impossible,  of  direct  measurement. 

The  gas-engine  has  the  advantage  in  com¬ 
parison  with  the  steam-engine,  in  its  higher 
available  temperature  range  and  consequent 
higher  thermodynamic  efficiency. 

The  exact  treatment  of  the  thermodynamics 
of  the  steam-engine  requires  the  use  of  the 
higher  mathematics,  but  the  general  principles 
have  been  given  and  the  following  will  permit 
its  applications  to  be  understood: 

A  steam-engine  is  a  thermodynamic  system 
in  which  only  thermal  and  dynamic  energies  are 
present  and  operative.  Its  action  is  to  trans¬ 
form  as  large  a  proportion  as  possible  of  the 
heat  supplied  it  into  mechanical  power  and 
work.  Each  pound  of  steam  from  the  boiler 


usually  brings  over  the  equivalent  of  about  0.4 
horse-power-hour  and  each  horse-power-hour  is 
the  ideal  equivalent  of  the  heat-content  of  about 
2.3  pounds,  a  kilogram,  nearly,  of  boiler  steam. 
Of  this  heat,  a  part,  which  is  precisely  measured 
by  the  area  of  the  indicator  diagram,  is  con¬ 
verted  into  useful  work  and  an  ^efficiency®  is 
attained  measured  by  the  ratio  of  the  useful  to 
the  supplied  energy  in  common  units.  Thus : 
where  23  pounds  of  steam  per  hour  are  de¬ 
manded  per  horse  power  developed,  in  the  case 
assumed,  the  efficiency  is  10  per  cent;  the  heat 
supplied  being  that  furnished  from  the  fuel  and 
measured  by  the  difference  between  the  (<total 
heat®  of  the  feed-water  at  condenser  tempera¬ 
ture  and  that  of  the  steam  in  the  boiler. 

The  nine-tenths  which  fails  of  utilization  is 
composed  of  a  variety  of  wastes,  including  the 
thermodynamic,  that  portion  of  the  heat  reach¬ 
ing  the  steam-cylinder  and  actually  acting  upon 
the  piston  which  is  not  converted  into  indicated 
work,  the  waste  by  conduction  and  radiation  ex¬ 
ternally  and  the  waste  by  the  transfer  of  heat 
between  the  metal  of  the  cylinder  and  the  work¬ 
ing  fluid.  These  quantities  in  a  good  example 
may  be  taken  as  follows,  the  friction  wastes  of 
the  machine  itself  being  included: 


Available  heat-energy  from 
the  boiler . 100 


Thermodynamic  wastes.  .  70 

Internal  thermal  loss .  10 

External  waste .  5 

Friction .  2 

Useful  work .  13 


100 


This  corresponds,  for  the  ideal  case,  to  an 
efficiency  of  0.20,  nearly. 

The  external  waste  of  the  steam-engine  is 
usually  considered  to  be  covered  by  an  allow¬ 
ance  of  about  one  B.  T.  U.  per  square  foot  per 
hour  per  degree  range  of  temperature,  Fahren¬ 
heit,  or  about  three  calories  per  square  metre, 
although,  on  exposed  metal  having  a  rough  sur¬ 
face,  it  may  attain  two  to  three  times  these  fig¬ 
ures.  The  exterior  of  the  cylinder  is  commonly 
lagged  and  the  heads,  if  not  thus  covered,  are 
polished,  thus  minimizing  the  waste.  The  total 
waste,  on  even  small  engines,  has  been  found 
capable  of  being  reduced  to  less  than  3.5  per 
cent,  total,  inclusive  of  engine  and  boiler,  by 
the  use  of  good  non-conducting  coverings.  This 
loss  is  often  quite  unimportant  on  large  engines. 

The  internal  wastes  are  produced  by  heat- 
exchanges  between  metal  and  steam,  at  induc¬ 
tion  and  eduction ;  the  steam  giving  heat  to  the 
metal  at  its  entrance  into  the  cylinder  and  rob¬ 
bing  the  metal  at  exhaust,  thus  transferring 
heat  often  in  large  quantities  from  the  steam 
to  the  exhaust  side,  very  much  as  leakage  car¬ 
ries  the  steam  itself  with  its  charge  of  heat. 
The  effect  on  efficiency  is  precisely  that  of  leak¬ 
age.  In  this  action,  the  cylinder-heads  and  the 
sides  of  the  piston,  being  exposed  to  the  widest 
range  of  temperature  and  for  the  longest 
periods,  are  most  fruitful  of  waste;  the  cylin¬ 
der,  proper,  and  especially  its  middle  portion, 
wastes  least.  The  total  loss  is  a  function  of 
the  temperature  range,  the  time  of  exposure  to 
transfer,  and  the  quality  of  steam,  and  of  the 
ratio  of  expansion  which  measures  rudely  the 
quantity  of  steam  per  unit  weight  of  metal. 
In  any  one  engine  it  may  be  stated,  as  a  rough 
approximation,  that  the  condensation  is  a  con¬ 
stant  quantity  at  all  expansions.  It  may  be 
treated  as  either  a  constant  leakage  or  as  a 
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constant  loss  of  work  measurable  by  an  equiva¬ 
lent  back-pressure.  A  common  value  of  this 
leakage  may  be  taken,  in  pounds,  as  not  far 
from  0.02  B.  T.  U per  square  foot  of  surface 
exposed  at  cut-off,  per  minute  per  Fahrenheit 
degree  of  temperature-range.  As  a  fraction  of 
the  steam  supplied,  it  is  approximately  propor¬ 
tional  in  any  given  engine  to  the  square  root  of 
the  ratio  of  expansion.  With  various  types  of 
engine,  it  ranges  from  25  or  30  per  cent,  with 
simple  engines  of  moderate  size  to  10  per  cent, 
in  multiple-cylinder  engines  of  modern  con¬ 
struction  as  a  minimum.  In  steam  pumps  and 
very  small  engines,  it  may  amount  to  more  than 
the  whole  amount  of  steam  taken  in,  for  ther¬ 
modynamic  action.  These  machines,  demanding 
100,  and  even  sometimes  150  or  more  pounds  of 
steam  per  horse  power  hour,  waste  three-fourths 
or  more  by  ((leakage®  of  heat.  The  <(record- 
breaking®  engines  of  large  size  and  superior 
design  demand  as  little  as  10  to  12  pounds,  ap¬ 
proximating  200  B.  T.  U.  per  horse  power  hour. 

The  velocity  of  heat-exchange  in  this  man¬ 
ner  is  many  times  greater  than  in  transfers 
across  the  boiler  heating  surfaces.  It  is  the 
most  rapid  known  form  of  condensation  of 
steam,  and  is  often  10  times  as  rapid  as  the  pro¬ 
duction  of  steam  in  the  boiler  supplying  it. 

The  conditions  of  maximum  efficiency  are 
mainly  two:  the  reduction  to  the  practicable 
minimum  of  the  thermodynamic  waste  by  in¬ 
creasing  in  all  possible  ways  the  area  of  the  in¬ 
dicator  diagram  per  unit  of  steam  supplied,  and 
by  minimizing  the  wastes  of  heat  between  boiler 
and  engine-piston.  The  first  includes  the  in¬ 
crease  of  the  initial  pressure,  with  decrease  of 
back-pressure  and  adjustment  of  the  ratio  of 
expansion  of  the  steam  to  the  range  thus  se¬ 
cured;  the  second  involves  reduction  of  conduc¬ 
tion  and  radiation  by  use  of  suitable  non-con¬ 
ducting  coverings  of  heated  surfaces,  protection 
from  cooling  influences  and  reducing  <(cylinder 
condensation®  by  drying  and  superheating  the 
steam,  by  increasing  the  speed  of  engine  and  by 
diminishing  the  heat-exchanges  between  metal 
and  steam  by  fine  finish  of  surfaces,  and,  where 
practicable,  by  interposition  of  non-conducting 
material,  as  was  done  by  Smeaton  and  at¬ 
tempted  by  later  inventors. 

<(Mechanical  efficiency,®  the  ratio  of  work 
transmitted  from  the  piston  to  the  point  of 
useful  application,  ranges  from  95  per  cent  in 
direct-acting  engines  as  a  maximum,  to  85  per 
cent  with  the  older  non-condensing  engines.  It 
is  made  a  maximum  and  friction  reduced  to  a 
minimum  by  careful  design,  and  especially  by 
securing  constant,  complete  and  free  lubrication; 
usually,  in  the  best  cases,  by  a  circulatory  flow 
of  oil,  flooding  the  bearings  and  returned  by 
pumps  to  the  source,  through  a  filter,  to  be 
again  distributed  to  the  rubbing  surfaces  of  the 
engine.  The  lost  work  is  the  less,  as  the  pres¬ 
sures  are  higher  within  limits  determined  by  the 
nature  of  the  materials,  as  the  lubricant  is  bet¬ 
ter  adapted  to  its  intended  purpose,  and  as  the 
flow  is  more  liberal  where  reaching  the  rub¬ 
bing  parts.  The  highest  values  of  the  coeffi¬ 
cient  of  friction  are  often  10  and  sometimes 
20  times  the  lowest  and  the  careful  attention  of 
the  engineer  to  this  detail  is  always  well  com¬ 
pensated. 

The  ultimate  limit  of  economy  in  operation, 
with  any  class  of  engine,  is  fixed  by  financial 


considerations,  and  the  principle  involved  in  de¬ 
termining  the  limit  may  be  thus  expressed: 

That  engine  is  most  perfectly  adapted  to  its 
place  and  purpose  of  which  the  type  is  such 
that  no  practicable  substitution  will  permit  the 
supply  of  the  demanded  power  at  lower  total 
operative  costs,  including  interest  on  first  cost,  a 
sinking  fund  to  provide  for  replacement  at  the 
end  of  its  period  of  use  and  annual  operating 
expense;  and  that  size  of  engine  is  on  the 
whole  best,  variation  from  which  in^  the  direc¬ 
tion  of  either  increased  or  lessened  size  will  in¬ 
crease  that  total  expense  of  operation.  In  the 
latter  case,  the  gain  by  reduction  of  size  will  be 
more  than  compensated  by  the  loss  due  to  its 
reduced  efficiency.  The  best  engine  is  that  which 
will  give  largest  returns  on  the  capital  invested, 
adding  most  effectively  during  its  life  to  the 
dividends  obtainable  from  the  <(plant®  of  which 
it  forms  a  part. 

The  adjustment  of  the  ratio  of  expansion  of 
the  steam  to  the  requirements  of  maximum  effi¬ 
ciency  is  the  vital  problem  of  the  designing  en¬ 
gineer  and  the  purchaser  of  the  engine.  In  the 
ideal  case  of  the  purely  thermodynamic  ma¬ 
chine,  this  ratio  is  that  of  the  initial  to  the 
back-pressure,  very  nearly,  and  the  terminal 
pressure  on  the  expansion-line  should  coincide 
with  the  back-pressure.  For  maximum  economy 
of  fuel,  this  expansion  ratio  should  be  reduced 
in  proportion,  closely,  to  the  loss  by  heat-wastes 
between  boiler  and  piston.  For  maximum  effi¬ 
ciency  from  the  financial  point  of  view,  a  still 
further  reduction  is  required  in  proportion  to 
the  relation  of  the  operating  costs  apart  from 
those  of  steammaking  to  those  of  engine-opera¬ 
tion  proper.  Thus,  in  the  thermodynamic  case, 
with  initial  and  final  pressures,  respectively,  10 
atmospheres  and  one,  the  ratio  is  reduced,  often 
from  about  10  to  seven  or  eight  by  initial  con¬ 
densation  and  minor  wastes,  and  to  six  by  ad¬ 
justment  to  that  value,  departure  from  which, 
in  either  direction,  would  increase  total  costs 
of  the  horse-power-hour. 

With  condensing  engines,  the  ideal  ratio 
might  be  40  or  50,  while  the  ratio  for  maxi¬ 
mum  duty  would  be  not  above  20,  and  the 
best  ratio,  from  the  point  of  view  of  the  treas¬ 
urer,  might  be  not  above  12  or  15.  The  ac¬ 
curacy  with  which  the  designing  and  construct¬ 
ing  engineer  determines  the  adjustment  for 
maximum  financial  efficiency  is  a  measure  of  his 
ability  and  skill  and  a  gauge  of  his  success  in 
solving  his  problem.  With  each  standard  con¬ 
struction,  experience  usually  enables  the  engi¬ 
neer  to  satisfactorily  determine  the  proper  solu¬ 
tion  of  this  problem. 

The  case  of  the  steam-turbine  exhibits  here 
one  of  its  essential  peculiarities.  The  ratio  of 
expansion  is  fixed  by  the  conditions  of  its  de¬ 
sign,  construction  and  operation  and  is  neces¬ 
sarily  the  ratio  of  initial  to  back-pressure  if 
properly  constructed.  The  maximum  efficiency 
of  the  turbine  is  obtained  at  its  maximum  power 
and  it  possesses  the  same  inherent  inflexibility 
as  the  hydraulic  turbine,  if  of  other  than  the 
((partial®  class,  in  which  latter  case  power  is 
adjusted  to  load  by  varying  the  number  of  noz¬ 
zles  or  supply-passages  in  action.  It  has  the 
same  possibilities  of  adaptation  as  has  the  hy¬ 
draulic  with,  further,  available  recourse  to  in¬ 
termittent  supply,  as  with  the  Parsons  turbine, 
a  plan  unavailable  with  the  hydraulic  machine, 
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as  an  element  of  regulation.  The  steam-tur¬ 
bine,  also,  is  not  subject  to  internal  condensa¬ 
tion  as  all  its  elements,  when  in  steady  opera¬ 
tion,  maintain  a  constant  temperature.  Its 
economic  theory  is  thus  greatly  simplified.  Its 
financial  theory  simply  dictates  the  construc¬ 
tion  of  a  light,  rapidly  moving  vane  and  a 
minimum  cost  of  application  to  its  work,  to 
operation  and  to  maintenance,  as  a  total. 

Essential  Parts  of  the  Steam-Engine. — 
The  steam-engine  consists  necessarily  of  two 
parts  —  the  engine  proper,  in  which  the  expan¬ 
sive  force  of  steam  is  expended  and  the  gen¬ 
erator  or  boiler,  in  which  the  energy  derived 
from  a  burning  fuel  is  transferred  to  water. 
(The  steam  generator  or  boiler  is  fully  dealt 
with  in  the  article  Boiler).  The  engine  proper 
is  made  up  of  several  parts  of  which  the  chief 
is  a  cylinder  in  which  a  piston  is  moved  by 
the  expansive  force  of  the  steam  generated 
in  the  boiler.  The  boiler  is  connected  to  the 
cylinder  by  means  of  the  steam  pipe,  in  which 
is  a  stop  valve,  also  the  throttle  valve  or  regu¬ 
lator,  for  adjusting  the  opening  for  the  admis¬ 
sion  of  steam  to  the  cylinder,  which  in  some 
engines  is  regulated  by  hand,  and  in  others  by 
a  governor.  The  steam  pipe  contains  some¬ 
times  also  the  cut-off  valve  or  expansion  valve, 
for  cutting  off  the  admission  of  the  steam  to 
the  cylinder  at  any  required  period  of  each 
stroke  of  the  piston,  leaving  the  remainder  of 
the  stroke  to  be  performed  by  the  expansion  of 
the  steam  already  admitted  to  the  cylinder.  The 
cylinder,  the  heart  of  the  steam  engine,  may  be 
single  or  double  acting.  In  a  single-acting 
engine,  the  piston  is  forced  in  one  direction  by 
the  pressure  of  the  steam,  and  made  to  return 
in  the  opposite  direction  when  the  steam  is 
discharged  by  the  action  of  a  weight  or  counter¬ 
poise.  In  a  double-acting  cylinder,  the  piston 
is  forced  in  either  direction  by  the  pressure 
of  the  steam  which  is  admitted  and  discharged 
at  either  end  of  the  cylinder  alternately.  The 
admission  and  discharge  of  the  steam  take  place 
through  openings  near  the  ends  of  the  cylinder, 
called  ports  (see  illustration),  connected  with 
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Slide  valve,  ports,  piston  and  seat  of  an  ordinary  steam- 
engine.  In  the  position  shown,  steam  is  entering  from  the 
steam-space  S  through  the  port  A  to  the  space  Q ;  steam  in  R 
is  exhausting  through  port  B  to  E. 

passages  called  nozzles,  which  are  opened  and 
closed  by  induction  and  eduction  valves.  Some¬ 
times  the  induction  and  eduction  valves  are 
combined  in  one  valve,  called  a  slide  valve. 
The  valves  are  contained  in  the  valve  chest. 
In  non-condensing  engines  (conventionally 
called  high  pressure  engines),  the  waste  steam 
discharged  from  the  cylinder  escapes  into  the 
atmosphere  through  the  blast  pipe;  in  locomo¬ 
tive  engines,  as  well  as  some  others,  the  blast 


pipe  is  placed  in  the  centre  of  the  chimney,  so 
that  the  successive  blasts  of  steam  discharged 
from  it  augment  the  draught  of  air  through 
the  furnace,  and  cause  the  combustion  of  the 
fuel  to  be  more  or  less  rapid,  according  as  the 
engine  is  performing  more  or  less  work.  The 
cylinder  cover  has  in  it  a  stuffing  box  for  the 
passage  of  the  piston  rod ;  in  large  engines  there 
are  sometimes  more  than  one  piston  rod  and 
stuffing  box,  and  sometimes  a  tubular  piston 
rod,  called  a  trunk.  The  cylinder  cover  is  also 
provided  with  a  grease  cup  to  facilitate  the 
lubrication  of  the  cylinder  and  piston  rod.  In 
many  large  engines,  there  is  a  spring  safety 
valve,  called  an  escape  valve,  at  each  end  of  the 
cylinder;  the  chief  use  of  which  is  to  discharge 
water  which  may  condense  in  the  cylinder,  or 
be  carried  over  in  the  liquid  state  from  the 
boiler,  by  what  is  called  priming.  _  To  prevent 
condensation  in  the  cylinder,  it  is  sometimes 
enclosed  in  a  casing,  called  a  jacket,  the  in¬ 
termediate  space  being  filled  with  hot  steam 
from  the  boiler,  or  hot  air  from  a  flue.  Out¬ 
side  the  jacket,  to  prevent  loss  of  heat  ex¬ 
ternally,  there  is  a  covering  of  felt  and  wood 
or  other  insulation.  Double  cylinder  engines 
have  two  cylinders;  the  steam  being  admitted 
from  the  boiler  into  the  first  cylinder  and  then 
filling  the  second  by  expansion  from  the  first. 
The  ordinary  condenser  is  a  steam  and  air¬ 
tight  vessel  of  any  convenient  shape,  in  which 
the  steam  discharged  from  the  cylinder  is 
liquefied  by  a  constant  shower  of  cold  water 
from  the  rose-headed  injection  valve. 

In  land  engines  the  injection  water  comes 
from  a  tank  called  the  cold  well,  surrounding 
the  condenser,  and  supplied  by  the  cold  water 
pump ;  in  marine  engines,  it  comes  directly 
from  the  sea.  In  the  surface  condenser  the 
steam  is  liquefied  by  being  passed  through 
tubes  or  other  narrow  passages  surrounded  by 
currents  of  cold  water  or  cold  air.  The  con¬ 
denser  is  provided  with  blow-through  valves, 
communicating  with  the  cylinder,  usually  shut, 
but  capable  of  being  occasionally  opened,  and 
with  a  snifting  valve  opening  outwards  to  the 
atmosphere;  through  these  valves  steam  can  be 
blown  to  expel  air  from  the  cylinder  and  con¬ 
denser  before  the  engine  is  set  to  work.  The 
condenser  has  also  a  vacuum  gauge,  to  show 
how  much  the  pressure  in  it  falls  below  that 
of  the  atmosphere.  The  water,  the  small  por¬ 
tion  of  steam  which  remains  uncondensed,  and 
the  air  which  may  be  mixed  with  it,  are  sucked 
from  the  condenser  by  the  air  pump,  and  dis¬ 
charged  into  the  hot  well,  a  tank  from  which 
the  feed  pump  draws  the  supply  of  water  from 
the  boiler.  The  surplus  water  of  the  hot  well  in 
land  engines  is  discharged  into  a  tank  there  to 
cool  and  form  a  store  for  the  cold  well;  in 
marine  engines,  it  is  ejected  into  the  sea. 

In  all,  except  certain  peculiar  classes  of 
engines,  there  is  a  parallel  motion  for  guiding 
the  head  of  the  piston  rod  to  move  in  a  straight 
line,  consisting  either  simply  of  straight  cheeks 
or  guides,  or  of  a  combination  of  levers  and 
linkwork,  invented  by  Watt,  and  more  or  less 
modified  by  others.  The  special  classes  of 
engines  above  referred  to  are  —  first,  trunk 
engines,  where  the  stuffing  box  is  the  guide; 
secondly,  oscillating  engines,  in  which  the  head 
of  the  piston  rod  is  directly  connected  with 
the  crank,  and  the  cylinder  oscillates  on  trun- 
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nions;  thirdly,  disc  engines  in  which  the  func¬ 
tions  of  a  cylinder  are  performed  by  a  vessel 
of  the  figure  of  a  spherical  zone  and  those  of  a 
piston  by  a  disc  having  a  motion  in  that  zone, 
and  fourthly,  rotary  engines,  in  which  the  piston 
revolves  round  an  axis.  In  single-acting  en¬ 
gines  for  pumping  water,  the  pump  rods  are 
worked  either  by  direct  connection  with  the 
piston  rod,  or  through  the  intervention  of  a 
beam.  In  double-acting  engines,  the  power  is 
communicated  to  a  revolving  shaft,  driven  by 
means  of  a  crank  and  connecting  rod,  with  or 
without  the  intervention  of  a  beam.  In  sta¬ 
tionary  engines  the  shaft  carries  a  fly-wheel, 
to  distribute  and  equalize  irregularities  in  the 
action  of  the  power  by  its  inertia;  this  func- 
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"  Horizontal  Steam  Engine. 

A  B  cast-iron  cylinder  closed  at  ends  by  castings  E  and  F.  This  engine  has  no  steam  jacket,  and  the  lagging  of  felt  and 
wood  which  is  used  to  diminish  radiation  and  condensation  is  not  shown.  There  are  two  flat  openings  or  ports  at  the  ends 
C  C,  through  which  steam  may  be  admitted  and  exhausted.  Valve  motion  is  not  shown.  The  piston  D  is  fitted  with  three 
packing  rings  to  make  it  steam-tight.  G  O  piston  rod  packing.  H  knuckle  of  connecting  rod  L.  M  crank.  N  main  shaft. 
R  fly-wheel. 


tion  is  performed  in  marine  engines  by  the 
inertia  of  the  paddle  wheels  or  screw,  and,  in 
locomotive  engines,  by  the  inertia  of  the  driv¬ 
ing  wheels  and  of  the  engine  itself.  The  feed 
pump,  and  other  pumps  which  are  appendages 
of  the  engine,  are  worked  by  the  mechanism; 
so  also  are  the  induction  and  eduction  valves, 
through  what  is  called  the  valve  gearing  or 
valve  motion  —  a  part  of  the  machinery  which 
is  under  the  control  of  the  engineman,  and  so 
contrived  as  to  enable  him  to  stop  and  reverse 
the  motion  of  the  engines  at  will,  and  whose 
forms  are  very  various.  Most  marine  and  loco¬ 
motive  engines,  and  many  stationary  engines, 
have,  in  order  to  equalize  the  action  of  the 
power,  a  pair  of  cranks  at  right  angles  to  each 
other,  driven  by  a  pair  of  pistons  in  a  pair  of 
cylinders,  with  their  appendages. 
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ing  of;  .Locomotive;  Rotary  Steam  Engine; 
Steam  Vessels;  Traction  Engines;  Turbine. 

STEAM  ENGINEERING,  Bureau  of,  a 
bureau  of  the  United  States  Department  of  the 
Navy,  established  by  act  of  Congress,  5  July 
1862.  Its  duties  as  defined  by  the  navy  regula¬ 
tions  comprise  ((all  that  relates  to  the  design¬ 
ing,  building,  fitting  out  and  repairing  ma¬ 
chinery  used  for  the  propulsion  of  naval  ves¬ 
sels,  the  steam  pumps,  steam  heaters,  distilling 
apparatus,  refrigerating  apparatus,  all  steam 
connections  of  ships  and  the  steam  machinery 
necessary  for  actuating  the  apparatus  by  which 
turrets  are  turned.®  The  engineer-in-chief  of 
the  navy  is  chief  <of  the  bureau.  Rear  Admiral 
R.  S.  Griffin  was  its  chief  in  1918. 

STEAM  GAUGE.  See  Steam;  Steam- 
Engine 

STEAM  HAMMER.  See  Hammer. 

STEAM  HEATING.  See  Heating  and 
Ventilation. 

STEAM  JACKET,  a  space  filled  with 
steam  surrounding  the  cylinder  of  a  steam- 
engine;  from  it  heat  passes  into  the  cylinder 
and  prevents  the  condensation  of  steam  which 
would  otherwise  take  place  during  expansion. 

STEAM  NAVIGATION.  See  Steam 
Vessels. 

STEAM-TURBINE.  See  Steam-engine; 
Turbine. 

STEAM  VEHICLES  or  STEAM  CAR¬ 
RIAGES,  as  the  name  implies,  are  carriages 
or  conveyances  in  which  steam  is  used  as  the 
motive  power.  The  name  is  now  usually  ap¬ 
plied  to  those  vehicles  which  preceded  the 
steam  locomotive  on  rails  and  were  designed 
for  use  on  the  ordinary  highways.  In  1824 
David  Gordon  patented  an  arrangement  for 
fitting  to  a  steam-engine  a  set  of  jointed  legs 
in  imitation  of  the  action  of  a  horse’s  feet. 
In  the  same  year  Burstall  and  Hill  made  a 
steam-carriage  in  which  the  engine  was  like 
Evans’,  except  that  its  cylinder  was  at  the 
end  of  the  beam  and  the  connecting-rod  in  the 
middle.  Earlier  efforts  to  construct  a  steam- 
vehicle  were  made  by  Robinson  and  by  Watt 
in  1759  and  by  Cugnot  10  years  later,  but  it  was 
not  until  the  third  decade  of  the  19th  century 
that  the  steam-engine  had  been  sufficiently 
developed  to  tempt  inventors  to  try  to  adapt  it 
to  road  service.  In  1827  Gurney  built  a  steam- 
carriage  which  worked  for  about  two  years  in 
and  around  London,  one  of  its  trips  covering 
85  miles  in  10  hours,  including  all  stops.  In 

1828  he  built  a  steam-carriage  having  a  sec¬ 
tional  boiler.  Its  cylinders  were  horizontal 
and  the  valve-gearing  was  driven  by  an  eccen¬ 
tric  on  the  rear  axle.  The  link  was  moved 
by  a  cord  running  from  the  driver’s  seat. 
There  was  a  separator  to  dry  the  steam,  a 
forced  draught  and  a  feed-heater ;  and  the  valve 
cut  off  the  steam  at  about  one-half  stroke.  In 

1829  Anderson  and  James  built  a  road-engine 
which  weighed  three  tons  and  carried  15  pas¬ 
sengers  on  a  rough  graveled  road  at  from 
12  to  15  miles  per  hour.  The  same  year  Han¬ 
cock  built  a  road-engine  with  a  boiler  con¬ 
sisting  of  a  collection  of  flat  chambers  with 
boiler-plate  sides,  the  chambers  being  con¬ 
nected  by  tubes  and  stays.  In  1831  he  placed 
a  steam-carriage  on  the  road  between  London 


and  Stratford,  where  it  ran  regularly;  while 
at  the  same  time  Dance  had  one  running  be¬ 
tween  Cheltenham  and  Gloucester,  where  it 
ran  back  and  forth  3,500  miles,  running  nine 
miles,  the  distance  between  the  two  places, 
in  55  minutes  and  meeting  with  but  one  mis¬ 
hap,  which  was  the  result  of  malice.  Ogle  and 
Summer’s  steam-carriage  ran  from  32  to  35 
miles  an  hour,  carrying  250  pounds  of  steam. 
Hancock’s  Infant  of  1831  ran  from  Brighton 
to  London,  carrying  a  party  of  11,  at  from 
nine  to  15  miles  an  hour.  Hancock’s  Autopsy 
of  1833  went  about  the  streets  of  London  at 
all  times  without  difficulty.  .  By  this  time  there 
were  about  20  steam-carriages  and  traction- 
road  engines  running  in  England,  where  good 
roads  had  aided  the  inventors  and  builders ; 
but  hostile  legislation  checked  the  advance  of 
this  method  of  conveyance.  Moreover  the  life  of 
a  steam-vehicle  was  very  short,  due  to  ex¬ 
cessive  vibration.  No  steam-carriage,  steam- 
omnibus,  street-locomotive  or  traction  engine 
became  a  serious  competitor  to  the  horse  car¬ 
riage  throughout  the  19th  century  and  in  the 
closing  years  of  the  latter  the  automobile  ar¬ 
rived,  fitted  with  an  internal  combustion  engine 
and  pneumatic  tires  which  eliminated  all  ex¬ 
cessive  vibration  and  the  doom  of  the  steam- 
vehicle  was  finally  sealed. 

STEAM  VESSELS.  The  paddle  wheel 
was  in  use  for  the  propulsion  of  a  vessel  long 
before  the  application  of  steam  to  navigation. 
In  the  war  galleys  of  the  ancient  Egyptians  and 
Romans  there  were  wheels  operated  by  hand 
power  through  a  windlass;  and  in  one  of  the 
Punic  wars  the  Romans  transferred  an  army 
to  Sicily  upon  vessels  moved  by  wheels  that 
were  operated  by  oxen.  Prince  Rupert,  after 
retiring  from  his  military  life,  had  a  boat  con¬ 
structed  on  the  Thames  River,  prior  to  1680, 
that  was  propelled  by  paddle  wheels,  which 
were  driven  by  horse  power.  It  is  thus  clear 
that  some  form  of  paddle  wheel  for  propulsion 
was  made  use  of  long  before  the  steam-engine 
was  in  service.  The  Marquis  of  Worcester 
had  experimented  with  the  steam-engine  from 
about  1655.  He  died  in  1667  leaving  a  manu¬ 
script  in  which  he  says :  <(By  this  I  can  make  a 
vessel  of  as  great  burthen  as  the  river  can  bear 
to  go  against  the  stream.  .  .  .  And  this 

engine  is  applicable  to  any  vessel  or  boat  what¬ 
soever,  without,  therefore,  being  made  on  pur¬ 
pose.  .  .  .  It  rOweth,  it  draweth,  it  driveth, 

to  pass  London  Bridge,  against  the  stream  at 
low  water.® 

Early  Steamboats. —  The  experiment  nar¬ 
rated  many  years  ago  of  Blasco  de  Garay  in 
1543  at  Barcelona  moving  a  vessel  by  steam 
power  has  long  since  been  looked  upon  with 
doubt.  This  was  100  years  before  the  steam- 
engine  was  put  to  any  practical  use  even  in 
its  crude  form.  Denis  Papin  and  Thomas 
Savery  had  proposed  the  application  of  steam 
to  navigation  about  1690,  and  the  former  is 
said  to  have  applied  it  on  a  model  at  a  later 
date.  The  name  of  Newcomen  is  also  in¬ 
timately  associated  with  these  earliest  experi¬ 
ments  and  he  is  doubtless  to  be  credited  with 
having  built  the  steam-engines  used.  In  1736 
Jonathan  Hulls  of  England  obtained  a  patent 
upon  what  would  be  termed  a  stern  wheel  boat 
for  towing  purposes.  The  engine  for  this  boat 
was  made  by  Newcomen,  and  the  vessel  was 
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tested  on  the  Avon  but  without  enough  success 
to  attract  needed  capital,  and  no  further  efforts 
were  made.  Experiments  were  made  in  France 
from  1779  to  1783  by  Genevois  and  Perrier, 
when  the  Marquis  de  Jouffroy  built  on  the  river 
Saone  a  steamboat  of  150  feet  long  by  15  feet 


Stevens’  Screw  Steamer  (1804) 


wide,  which  continued  running  with  more  or 
less  success  for  16  months,  but  defects  de¬ 
veloped  in  the  machinery  so  serious  as  to  cause 
the  project  to  be  abandoned  for  lack  of  money. 
Jouffroy  proposed  a  company  to  build  and 
operate  steamboats,  but  failed  to  gain  support. 
He  has,  however,  been  credited  in  history  as  the 
true  inventor  of  the  steamboat.  Patrick  Mil¬ 
ler,  a  wealthy  retired  banker  of  Scotland,  in 
1788  had  a  double  hull  boat  constructed  25  feet 
long  and  seven  feet  broad,  and  fitted  with  a 
steam-engine,  under  the  supervision  of  William 
Symington.  It  succeeded  so  well  that  he  built 
the  next  year  a  larger  double  hull  boat,  and  a 
trial  was  made  on  the  Forth  and  Clyde  Canal 
in  the  summer  of  1789,  when  seven  miles  an 
hour  was  made.  The  boat,  the  wheels  and 
the  engine  were  so  ill  proportioned  to  each 
other  that  the  wheels  were  continually  breaking, 
and  the  hull  suffered  so  much  from  the  strain 
imparted  by  the  machinery  as  to  be  in  danger 
of  sinking.  The  trial  Was  not  considered  to  be 
a  success,  and  the  vessel  was  shortly  after  laid 
aside.  It  was  now  over  10  vears  before  any 
further  trials  were  made  in  Great  Britain.  It 
will  be  noted  that  John  Fitch’s  experiments 
began  in  1786,  and  Patrick  Miller  did  not  begin 
until  some  two  years  later.  Symington  had  not 
lost  faith  in  the  project,  and  succeeded  finally 
in  interesting  Lord  Dundas,  one  of  the  pro¬ 
prietors  of  the  Forth  and  Clyde  Canal,  in  steam 
propulsion  for  canals,  and  with  his  support  in 
1801  built  the  Charlotte  Dundas,  a  stern  wheel 
boat  to  tow  the  canal  boats  on  the  canal,  instead 
of  towing  with  horses.  The  vessel  was  56  feet 
long,  18  feet  beam  and  8  feet  in  depth  and  was 
fitted  with  an  engine  of  22  inches  cylinder  by 
four  feet  stroke.  The  trial  was  made  in 
March  1802  with  two  boats  in  tow,  and  three 
and  one-half  miles  per  hour  was  made  for  a 
distance  of  nearly  20  miles.  A  great  clamor 
arose  as  to  the  probable  destruction  of  the 
banks  of  the  canal  from  the  violent  agitation  of 
the  water  produced  by  the  paddle  wheel,  and 
the  project  was  abandoned.  A  further  effort 
by  Symington, ''under  the  patronage  of  the 
Duke  of  Bridgewater,  came  to  an  end  with  the 
death  of  the  duke  and  Symington,  reduced  to 
poverty,  withdrew  from  further  endeavor.  It 


was  now  10  years  before  another  steam  vessel 
was  built  in  Great  Britain,  and  in  the  meantime 
Livingston  and  Fulton  had  constructed  four 
steamboats  for  the  Hudson  River,  and  the 
Raritan  for  the  New  Jersey  line,  and  the  New 
Orleans  for  the  Western  rivers;  while  John 
Stevens  had  built  the  Phoenix  and  sent  her  to 
sea  from  New  York  to  Philadelphia,  Pa.  This 
vessel  was  built  in  1812  at  Glasgow  by  John 
Wood  for  Henry  Bell,  and  was  the  first  suc¬ 
cessful  steam  vessel  in  Great  Britain.  The 
hull  was  42  feet  long  by  11  feet  beam  and  five 
feet  six  inches  deep,  and  named  Comet.  By 
means  of  spur  wheel  gearing  the  power  was 
transmitted  to  two  pairs  of  paddles.  As  this 
arrangement  proved  to  be  unsatisfactory  the 
vessel  was  fitted  with  a  single  pair  of  wheels, 
and  the  hull  was  lengthened  to  60  feet,  and  the 
engine  power  increased.  The  speed  of  this  ves¬ 
sel  was  originally  five  miles  per  hour.  Robert¬ 
son,  the  engineer  of  the  Comet,  succeeded  in  so 
improving  her  engines  as  to  raise  the  speed  to 
six  miles  per  hour.  His  success  led  him  into 
steamboat  building  on  his  own  account,  and  in 
1813  he  started  the  Clyde,  and  in  1814,  the 
Tay,  Caledonia  and  Humber,  all  of  which 
proved  commercially  profitable.  The  first  iron 
hull  steam  vessel  built  in  Great  Britain  was  in 
1822  named  the  Aaron  Manby, .  built  at  the 
Horsley  Iron  Works  near  Birmingham.  The 
vessel  was  166  feet  long  and  16  feet  beam, 
and  fitted  with  a  30  horse-power  engine  operat¬ 
ing  ^Oldham’s  Revolving  Oars  that  enter  and 
leave  the  water  edgewise.® 

First  American  Steam  Vessels. —  The  pe¬ 
riod  when  the  first  experiment  with  a  steam 
vessel  in  the  United  States  was  made,  so  far  as 
the  mechanical  side  was  concerned,  was  any¬ 
thing  but  inviting  to  those  interested.  There 
was  not  in  the  United  States  at  the  time  one 
steam-engine  in  use,  and  it  is  doubtful  if  the 
first  principles  of  its  working  were  understood. 
The  American  people  were  comparatively  poor 
at  this  time,  having  but  a  few  years  prior  to 
this  date  returned  to  the  peaceful  pursuits  of 
life  after  the  long  and  costly  War  of  the 
Revolution.  After  a  few  years  the  ((steam 
mania®  broke  out,  and  the  application  of  steam 
to  navigation  was  under  trial.  To  John  Fitch 
of  Connecticut  must  be  given  the  credit  for  the 
first  steamboat  in  the  United  States,  imperfect 
as  it  was.  He  made  his  first  trial  on  22  Aug. 
1787,  but  was  not  able  to  attain  more  than  three 
miles  an  hour.  This  boat  was  propelled  ((by 
12  oars  or  paddles  five  and  a  half  feet,  which 
work  perpendicularly  and  are  represented  by 
the  stroke  of  the  paddle  of  a  canoe.®  Then  in 
1789  another  boat  was  built  that  was  fitted  with 
more  power,  that  developed  on  trial  a  rate  of 
speed  of  eight  miles  an  hour.  These  experi¬ 
ments  were  carried  on  by  a  company  who  fur¬ 
nished  the  capital  for  the  enterprise,  and  not 
meeting  with  the  success  anticipated  after  three 
years’  labor,  refused  to  advance  any  more 
funds  for  thp  further  prosecution  of  the  enter¬ 
prise,  thus  leaving  Fitch  to  carry  on  his  trials 
on  his  own  account.  This  he  did  for  a  short 
time  only,  as  he  was  unable  to  procure  the 
means  for  the  necessary  changes  in  the  vessel, 
and  it  was  this  financial  condition  that  finally 
forced  him  to  abandon  the  whole  business,  and 
he  went  to  France  and  England  with  his  draw¬ 
ings,  but  met  with  no  better  fortune.  Upon 
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his  return  in  1796.  he  made  an  experiment  on 
the  Collect  Pond  in  New  York  in  a  common 
yawl  boat,  with  both  side  wheels,  and  again 
with  a  propeller  at  the  stern  of  the  boat. 
Nothing  seems  to  have  come  from  these  later 
experiments.  Fitch  has  been  described  as  hav¬ 
ing  been  brought  up  from  manhood  as  a  watch¬ 
maker,  and  being  fond  of  mechanics  through 
the  prosecution  of  his  trade,  he  was  continually 
experimenting  along  different  lines,  and  at  last 
drifted  into  the  application  of  steam  to  navi¬ 
gation.  He  no  doubt  had  a  small  knowledge  of 
the  steam-engine,  but  his  peculiar  disposition, 
ever  urged  on  by  his  impulses,  subjected  him 
to  many  disappointments.  There  is  no  doubt 
he  accomplished  more  in  propelling  his  boats 
than  some  others  have  done  at  a  later  date. 
James  Rumsay,  a  native  of  Maryland,  and  a 
strong  competitor  in  the  experimental  stage  of 
steam  navigation  with  John  Fitch,  constructed 
in  1784  a  boat  that  was  propelled  by  cranks  and 
a  series  of  <(setting  poles.®  This  project  was 
soon  abandoned.  In  1787  he  constructed  a  boat 
about  50  feet  long,  that  was  propelled  by  ad¬ 
mitting  water  through  a  trunk  on  the  keelson 
of  the  vessel,  and  by  means  of  a  steam  pump 
discharging  it  at  the  stern.  This  boat  was 
never  put  to  any  practical  use.  Leaving  the 
United  States  to  his  opponent,  Rumsay  sailed 
for  London,  where  he  built  another  vessel,  but 
he  died  in  1793,  following  a  successful  exhibit 
of  his  craft.  Another  name  connected  with  the 
earliest  experiments  with  steamboats  in  America 
is  that  of  Samuel  Morey,  who  in  1790  ran  a 
small  boat  with  a  paddle  wheel  at  the  bow  on 
the  Connecticut  River,  and  in  1797  operated'  a 
side-wheel  steamboat  on  the  Delaware  River. 
To  Oliver  Evans,  an  engine  builder  of  Penn¬ 
sylvania,  must  be  given  some  credit  for  his 
trials  in  steam  navigation.  In  1802  he  was 
called  on  to  construct  an  engine  of  nine  inches 
cylinder  by  36  inches  stroke,  for  a  boat  of  80 
feet  long  and  18  feet  beam,  built  in  Kentucky 
for  Capt.  James  McKeever,  United  States  navy, 
and  Louis  Valcourt,  and  floated  to  New  Or¬ 
leans,  La.  Before  the  vessel  was  completed  the 
river  had  fallen  so  much  as  to  leave  the  vessel 
high  and  dry  on  shore.  The  engine  and  boiler 
were  taken  out  and  placed  in  a  saw-mill,  where 
they  were  in  use  until  the  mill  was  destroyed 
by  fire.  In  1804  he  constructed  for  the  city  of 
Philadelphia  a  machine  for  dredging  the  slips 
of  the  city.  The  machinery  was  fitted  in  place 
on  a  large  scow  30  feet  long  by  12  feet  beam, 
and  was  driven  by  a  stern  wheel  that  was 
operated  by  a  small  steam-engine.  It  was 
driven  down  the  Schuylkill  River  to  the  Dela¬ 
ware  River,  and  up  the  latter  river,  in  all  some 
14  or  15  miles. 

Robert  Fulton. —  After  the  withdrawal  of 
Fitch  from  the  activities  of  steam  navigation, 
and  the  death  of  Rumsay,  there  does  not  seem 
to  have  been  that  mania  for  the  application 
of  steam  to  navigation.  It  languished  for  a 
time,  but  not  long:  for  Robert  R.  Livingston  of 
New  York,  who  had  been  interested  in  Morey’s 
experiments,  was  granted  by  the  New  York 
legislature  the  exclusive  privilege  of  navigating 
the  waters  of  the  Hudson  with  a  vessel  pro¬ 
pelled  by  steam.  Livingston  was  a  man  of 
wealth,  and  had  a  taste  for  mechanics.  He 
was  associated  with  John  Stevens  and  Nicholas 
J.  Roosevelt  in  experiments  with  a  steamboat 


that  year,  but  the  results  were  unsatisfactory, 
the  best  speed  attained  being  three  miles  per 
hour,  while  the  State  requirements  were  four 
miles.  Other  trials  were  made  the  next  year 
with  another  vessel,  but  with  no  better  success. 
The  grant  by  the  State  had  now  expired.  Rob¬ 
ert  R.  Livingston  had  been  appointed  Minister 
to  France,  and  while  there  had  met  Robert  Ful¬ 
ton,  who  had  been  engaged  in  experiments  with 
the  application  of  steam  to  navigation,  among 
other  things,  and  in  1803  made  a  trial  with  a 
boat  propelled  by  paddle  wheels,  which  showed 


Fulton’s  Clermont  (1807) 


with  improvement  in  the  engine  they  might 
look  for  better  results.  The  French  paid  no 
attention  to  these  achievements,  and  Fulton  ac¬ 
companied  Livingston  back  to  America.  Liv¬ 
ingston  had  the  legislative  privileges  restored 
to  him  and  Fulton,  for  two  years,  by  the  legis¬ 
lature.  As  those  were  not  complied  with,  it 
was  extended  in  1807  for  two  years.  John 
Stevens,  then  of  New  York,  but  later  of  Hobo¬ 
ken,  N.  J.,  was  also  a  man  of  large  means,  with 
a  mechanical  turn  of  mind.  His  trials  with  the 
screw  propeller  began  in  1802  and  lasted  until 
some  time  in  1806.  In  1804  he  had  in  operation 
on  the  Hudson  a  small  vessel  with  a  tubular 
boiler  propelled  by  twin  four-bladed  screws, 
which  attained  a  speed  of  about  nine  miles  per 
hour.  This  was  the  first  practical  application 
of  the  propeller  to  a  vessel.  But  the  men  who 
at  that  time  were  working  with  steamboats  had 
their  minds  set  upon  paddle-wheels,  and  the 
screw  propeller  was  ignored.  Robert  Fulton 
before  leaving  Europe  in  1806  had  parts  of  a 
steam-engine  built  to  his  order  by  Boulton  and 
Watt  of  Birmingham,  England,  that  were 
shipped  to  New  York.  He  had  the  hull  of  a 
vessel  constructed  at  New  York  in  1806-07,  and 
the  engine  from  Boulton  and  Watt  was  fitted 
on  board.  This  vessel  was  named  Clermont. 
It  was  140  X  13  X  7  feet  deep,  and  the  engine 
having  a  bell  crank  motion,  had  a  cylinder  of 
24  inches  diameter  and  four  feet  stroke.  Her 
trial  trip  from  New  York  to  Albany  was  com¬ 
menced  on  17  Aug.  1807.  The  vessel  was  en¬ 
larged  during  the  following  winter  and  rechris¬ 
tened  the  North  River.  As  there  was  no  part 
of  the  original  Clermont  that  was  an  invention 
of  Robert  Fulton,  though  he  obtained  patents  at 
a  subsequent  date  on  improvements,  his  theoret¬ 
ical  knowledge  of  steam  navigation  and  its 
adaptation  to  practical  purposes  was  the  cause 
of  his  success.  He  knew  very  nearly  all  that 
had  been  done  in  the  way  of  experiments,  and 
his  ability  lay  in  selecting  those  features  that 
were  of  value  and  bringing  them  together  so 
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they  were  first  seen  in  the  Clermont.  He  must 
certainly  have  had  mechanical  ability  of  no 
mean  order  for  that  day  to  have  accomplished 
so  much  at  one  stroke.  The  first  complete 
American-built  steamboat,  both  hull  and  ma¬ 
chinery,  was  the  Phoenix,  constructed  in  1808 
by  John  Stevens;  and  as  Fulton  held  the  exclu¬ 
sive  privilege  of  New  York  waters  for  steam 
vessels,  Stevens  sent  the  vessel  around  to  the 
Delaware  River,  leaving  New  York  8  June  1809, 
to  form  part  of  a  line  between  New  York  and 
Philadelphia.  About  the  same  time  the  Raritan 
was  built  to  run  from  New  York  to  New  Bruns¬ 
wick,  N.  J.,  to  form  the  New  York  end  of  the 
New  York  and  Philadelphia  line.  This  vessel 
was  run  in  the  interest  of  the  New  York 
monopoly. 

Early  Ferry-boats. —  Fulton  and  his  asso¬ 
ciates,  or  the  North  River  Steamboat  Company, 
met  much  opposition  in  the  proposition  of  their 
enterprise,  and  it  became  so  bold  after  a  time 
in  placing  obstacles  in  the  way,  during  the 
running  of  their  vessels,  that  they  were  com¬ 
pelled  to  resort  to  the  legislature  of  the  State 
for  a  law  to  protect  them  in  their  lawful  rights. 
There  was  one  company  which  built  two  boats 
that  were  originally  fitted  with  experimental 
engines,  that  were  removed  almost  as  soon  as 
erected  on  board,  and  steam-engines  and  boilers 
substituted,  in  defiance  of  the  monopoly  of  the 
Fulton  company.  After  three  years  in  the 
courts  the  vessels  were  delivered  into  the  pos¬ 
session  of  the  Fulton  company,  who  broke  them 
up.  This  exclusive  privilege  was  the  cause  of 
a  petition  being  laid  before  the  New  York  legis¬ 
lature  in  1814  by  Aaron  Ogden  of  New  Jersey, 
who  desired  to  run  a  steamboat  on  his  ferry  to 
Elizabethtown,  N,  J.,  but  was  prevented  by  Liv¬ 
ingston  and  Fulton.  The  matter  was  at  length 
compromised  so  that  Ogden  ran  his  boat.  He 
had  a  partner  in  his  ferry  property  named 
Thomas  Gibbons  of  Savannah,  Ga.,  who  opened 
an  opposition  line  to  Ogden,  and  it  was  on  this 
route  and  line  Cornelius  Vanderbilt  began  his 
steamboat  career.  This  opposition,  commenced 
in  1818,  was  the  cause  of  the  lawsuit  that  was 
carried  to  the  United  States  Supreme  Court, 
where  in  1824  a  decree  was  entered  against 
Ogden,  thus  breaking  down  the  steamboat 
monopoly.  The  steam  ferry-boat  was  first 
brought  into  use  by  Robert  Fulton,  on  the  Ful¬ 
ton  ferry  running  from  New  York  to  Brooklyn 
in  May  1814. 

Hudson  River  Boats. — 'After  the  waters 
of  the  United  States  were  thrown  open  to  the 
free  navigation  of  steamboats  in  1824,  the  num¬ 
ber  of  steam  vessels  increased'  on  the  Hudson 
River,  as  that  was  the  most  expeditious  mode 
of  travel  from  New  York  to  Albany,  as  well 
as  the  best  patronized  channel  of  travel  from 
the  seaboard  to  the  Western  States,  that  were 
just  then  being  opened  to  the  settler.  The  new 
vessels  were  great  improvements  over  the  ves¬ 
sels  of  the  North  River  Company,  that  now  in 
many  instances  became  tow-boats.  For  nearly 
10  years  later  several  lines  were  formed  that 
were  well  backed  financially  for  that  period, 
until  in  1832,  when  they  were  all  consolidated. 
In  1835  the  People’s  Line  was  opened  with  the 
Westchester  and  the  Emerald.  The  most  noted 
of  the  boats  of  this  period  were  the  Swallow 
and  the  Rochester,  that  were  rivals  on  the  New 
York  and  Albany  route,  and  for  several  years 


were  very  often  engaged  in  racing.  This  was 
the  opening  stage  of  that  fierce  rivalry  between 
the  lines  on  the  river  that  was  so  well  known 
for  many  years,  when  at  times,  so  intense  has 
been  the  competition,  passengers  have  been 
transported  the  entire  length  of  the  navigable 
river  free  of  cost  of  carriage.  This  lasted  until 
1852,  when  the  steamboat  law  went  into  effect, 
which  brought  the  operation  of  our  steamboats 
under  the  United  States  law.  And  it  was  well 
it  did  even  at  that  late  date.  The  completion  of 
the  Hudson  River  Railroad  in  the  latter  part  of 
1851  had  a  great  effect  in  diminishing  the  num¬ 
ber  of  steamboats  on  the  river.  Since  then  the 
business  on  the  river  has  been  in  the  hands  of 
companies  that  have  been  strong  financially,  and 
who  have  catered  to  the  public  travel  with  the 
better  class  of  vessels  suited  to  the  service. 
The  present  Hudson  River  Day  Line  was 
started  in  1863  with  the  City  of  Albany,  and 
was  incorporated  in  1879.  The  People’s  Line 
of  night  boats,  or  New  Jersey  Steamboat  Com¬ 
pany,  had  built  in  1896  the  Adirondack,  that 
was  a  marked  advance  upon  the  form  of  the 
previous  vessels  of  the  line.  Their  first  steel 
hull  vessel,  the  C.  W .  Morse,  appeared  in  1904. 
The  second  Hendrick  Hudson  was  launched  in 
1907,  and  leads  the  Day  Line  fleet,  which  in¬ 
cludes  also  the  Robert  Fulton  and  the  Wash¬ 
ington  Irving.  There  have  been  at  different 
periods  several  fine  boats  on  the  river  possessed 
of  high  speed  that  may  be  mentioned,  such 
as  the  Daniel  Drew ;  Mary  Powell,  the  fastest 
vessel  known  until  the  torpedo-boat  destroyer 
was  devised,  having  a  speed  record  of  27  miles 
per  hour;  Thomas  Powell;  the  Alida,  and  the 
first  Hendrick  Hudson. 

Long  Island  Sound. —  Communication  by 
water  on  Long  Island  Sound  dates  back  to 
1813—14  when  the  Fulton  was  constructed  for 
service  from  New  York  to  New  Haven  by  Cap¬ 
tain  Bunker,  whose  boats  Hope  and  Persever¬ 
ance  on  the  Hudson  had  been  seized  by  Fulton 
and  Livingston  under  their  monopoly,  and 
broken  up.  On  account  of  the  War  of  1812 
and  the  activity  of  the  British  naval  vessels  off 
our  coast  at  the  time,  it  was  deemed  prudent  to 
postpone  the  opening  of  the  new  line.  It  was 
not  until  21  March  1815  that  the  vessel  was 
placed  on  the  route.  The  Firefly  was  the  first 
steamer  to  round  Point  Judith  and  sail  into 
Newport.  This  was  in  May  1817.  In  1818  the 
Connecticut  was  brought  out  in  the  same  inter¬ 
est, .  and  run  from  New  York  to  New  Haven, 
while  the  Fulton  was  run  from  New  Haven  to 
Norwich,  Conn.,  as  it  was  considered  unwise  to 
run  a  boat  on  such  a  long  route  as  from  New 
York  to  Norwich,  Conn.,  at  that  time.  These 
vessels  thus  ran  until  prevented  by  the  passage 
of  the  retaliatory  law  by  Connecticut  in  1822, 
when  they  ran  to  Providence,  R.  I.  The  United 
States  was  purchased  in  1822  by  New  Haven 
parties  and  ran  to  Byram  Cave,  N.  Y.,  and  this 
service  continued  until  the  exclusive  privilege 
of  Fulton  and  others  was  declared  unconstitu¬ 
tional,  when  the  vessel  was  run  direct  from 
New  York  to  New  Haven.  This  was  the  be¬ 
ginning  of  the  New  Haven  Steamboat  Com¬ 
pany.  Other  vessels  followed  of  improved  con¬ 
struction,  and  larger  and  better  accommoda¬ 
tions.  They  had  their  periods  of  opposition  and 
low  fares  as  on  other  important  routes.  One  of 
the  fastest  vessels  that  has  thus  far  been  on  the 
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line  has  been  the  Richard  Peck.  In  1899  a  du¬ 
plicate  of  this  vessel,  the  Chester  W.  Chapin, 
was  added  to  the  line.  Providence,  R.  I.,  was 
first  served  with  a  steamboat  line  in  1822.  In 
the  following  six  years  three  new  steamboats 
were  built  for  the  line  to  New  York,  and  during 
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this  period  opposition  began  on  the  route.  This 
had  then  become  the  most  popular  route  from 
New  York  to  the  Eastern  States.  In  1835  Cor¬ 
nelius  Vanderbilt  placed  the  Lexington,  then  a 
new  boat,  on  the  route,  and  being  one  that  de¬ 
veloped  in  a  short  time  higher  speed  than  those 
on  the  old  line,  drew  a  greater  portion  of  the 
passenger  travel.  The  Boston  and  New  York 
Transportation  Company  had  the  Boston,  the 
Providence  and  the  Massachusetts  in  1836. 
The  Lexington  was  again  on  the  route  in  1836, 
and  having  made  it  lively  for  the  old  company, 
they  had  the  Narragansett  built,  to  be  on  even 
terms  with  the  opposition,  as  they  thought;  but 
they  were  mistaken.  The  Lexington  was  pur¬ 
chased  by  the  Transportation  Company  in  1838, 
as  another  opposition  line  with  the  /.  W.  Rich¬ 
mond  had  presented  itself  for  public  favor. 
The  Lexington  took  fire  while  on  a  trip  from 
New  York  to  Stonington  on  13  Jan.  1840  when 
off  Eaton’s  Neck,  Long  Island.  There  were  at 
least  150  persons  on  board,  and  all  were  lost 
except  four.  After  1845  the  passenger  service 
to  Providence  fell  off  to  a  great  extent,  and  it 
was  many  years  before  it  was  resumed  with  a 
first-class  passenger  line.  Stonington  had  be¬ 
come  the  popular  route.  The  New  Jersey 
Steam  Navigation  Company  controlled  the 
business  of  this  route  from  1840  to  1867,  when 
they  withdrew  their  boats  from  the  service.  A 
first-class  passenger  line  was  not  resumed  to 
Providence  until  1877,  when  the  Rhode  Island 
and  the  Massachusetts  were  placed  on  the  route 
by  the  Stonington  Steamship  Company,  and  then 
began  the  war  of  rates  that  lasted  so  long  on 
Long  Island  Sound.  These  boats  were  fol¬ 
lowed  by  the  Connecticut,  and  later  by  the 
Plymouth. and  others.  The  Joy  line  commenced 
running  to  Providence  in  1899.  After  the 
Stonington  line  was  closed  up  in  1867  there 
were  no  steamboats  running  to  Stonington  until 
January  1868,  when  the  Stonington  Railroad 


Company  and  others  organized  the  Stonington 
Steamship  Company,  and  ran  the  Narragansett 
and  the  Stonington.  These  vessels  were  suc¬ 
ceeded  by  the  Rhode  Island  (No.  3)  and  later 
by  the  two  propellers  Maine  and  the  New 
Hampshire.  The  Fall  River  Line  was  opened 
in  1847  with  the  Bay  State, .  much  the  largest 
and  fastest  steamer  of  her  time,  and  the  next 
year  the  Empire  State  was  added,  and  a  few 
years  later  the  Metropolis.  The  company  was 
reorganized  in  1863  and  a  new  fleet  of  boats 
built  for  the  line  that  did  service  until  the  con¬ 
solidation  with  the  Narragansett  Steamship 
Company  in  1874.  The  two  famous  steamers 
Bristol  and  Providence,  of  the  Merchants’ 
Shipping  Company,  merit  distinguished  remem¬ 
brance.  The  first  iron  hull  vessel,  built  with  96 
water-tight  compartments,  was  the  Pilgrim, 
added  to  the  Fall  River  Line  in  1883,  and  sub¬ 
sequently  the  floating  palaces,  Puritan,  Plymouth 
and  Priscilla  were  placed  in  commission.  The 
C ommonwealth,  the  largest  and  fastest  of  the 
Fall  River  fleet,  represents  the  very  highest 
type  of  American  river  steamer  of  the  sturdier 
class  of  side-wheelers.  To  New  London  and 
Norwich;  Conn.,  there  were  several  lines  run 
up  to  1860,  when  the  Norwich  and  New  York 
Transportation  Company  was  organized,  and 
the  City  of  Boston  and  City  of  New  York  were 
built.  A  few  years  later  three  smaller  pas¬ 
senger  and  freight  boats  were  built.  In  1881 
their  first  iron  hull  steamboat,  City  of  Worces¬ 
ter,  was  placed  in  service,  and  in  1894  the  steel 
hull  twin-screw  propeller  City  of  Lowell  was 
added  to  the  line.  This  vessel  has  proved  to 
be  one  of  high  speed. 

Lake  Steamers. —  Steam  navigation  on  the 
Great  Lakes  dates  from  the  year  1818  when  the 
Walk-in-the-Water  was  built  to  run  on  Lake 
Erie.  The  most  radical  departure  in  steamboat 
design  and  construction  on  the  Lakes  was  in  the 
building  of  the  Great  Western  in  1838,  by  the 
adding  of  the  upper  cabin  with  staterooms,  and 
converting  the  lower  cabins  into  steerage  quar¬ 
ters  and  freight  compartments.  There  were 
several  fine  and  large  side-wheel  passenger  boats 
built  after  1845,  after  the  general  style  of  the 
Long  Island  Sound  boats.  By  1849  there  were 
29  side-wheelers  and  10  propellers  running  out 
of  Buffalo ;  and  by  1862  the  number  had  in¬ 
creased  to  147  side-wheelers  and  203  propellers. 
The  extension  of  the  railroads  along  the  shore 
of  Lake  Erie  soon  made  their  business  unprofit¬ 
able.  Since  1880  there  have  been  several  large 
iron  or  steel  hull  passenger  boats  built  to  run 
from  Buffalo  and  Cleveland  to  Detroit,  and 
fitted  with  large  engine  power,  that  have  proved 
themselves  to  be  vessels  of  very  high  speed. 
Lake  Ontario  had  its  first  steam  vessel  in  the 
Lake  Ontario  built  in  1816.  There  were  sev¬ 
eral  lines  of  beam-engine  boats  on  the  lake  up 
to  1860,  when  the  railroads,  having  absorbed  the 
greater  part  of  the  business,  several  of  the 
vessels  were  brought  to  the  coast  by  running 
the  rapids  of  the  Saint  Lawrence  River.  The 
finest  passenger  steamer  on.  the  Great  Lakes  is 
the  City  of  Cleveland,  running  between  Detroit 
and  Cleveland.  The  largest  cargo  vessel  in 
those  waters  is  the  William  M.  Mills,  with  a 
capacity  of  514,500  bushels  of  wheat,  or  12,380 
tons  of  iron  ore.  Prominent  among  the  Cana¬ 
dian-built  lake  steamers  are  the  immense 
freighters  Collingwood  and  Midland  Prince. 
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Coast  of  Maine  Steamboats. —  The  coast  of 
Maine  was  first  visited  by  a  steam  vessel  in 
1823.  There  were  many  vessels  running  from 
Boston,  Mass.,  to  Portland,  Me.,  and  the 
coast  towns  up  to  1845,  when  the  Sanford  line 
began  operations.  The  Portland  Steam  Packet 
Company  began  their  operations  in  1843.  The 
iron  hull  propeller  Bangor,  running  from  Bos¬ 
ton  to  Bangor,  Me.,  began  its  service  in  1845. 
The  International  Steamship  Company,  run¬ 
ning  from  Boston  to  Saint  John,  New  Bruns¬ 
wick,  began  operations  in  1859.  All  the  lines 
running  from  Boston  to  the  coast  of  Maine 
were  consolidated  in  November  1901. 

Western  River  Steamboats. —  The  first 
steamboat  constructed  for  the  Western  rivers 
was  the  New  Orleans,  built  at  Pittsburgh,  Pa., 
in  1811  under  the  supervision  of  Nicholas  J. 
Roosevelt  for  Livingston  and  Fulton.  Several 
vessels  were  constructed  for  these  waters  dur- 
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ing  the  next  decade,  but  of  a  different  form  of 
hull  and  type  of  engine,  several  of  them  being 
more  like  those  of  a  later  date.  The  condi¬ 
tions  under  which  the  steamboats  on  the  West¬ 
ern  rivers  are  operated  are  so  different  from 
those  on  other  rivers  of  the  United  States  that 
they  are  required  in  design  to  conform  more 
closely  to  the  surrounding  conditions.  The 
shallowness  of  the  channel  makes  it  necessary 
for  the  hulls  of  these  vessels  to  be  of  great 
length  and  width  in  proportion  to  the  depth  of 
hull.  The  engines  are  all  poppet  valves, 
worked  by  levers,  with  the  cylinders  set  hori¬ 
zontally  on  wooden  frames,  generally.  The 
boilers  are  usually  plain  cylinder  with  two  flues 
each.  They  are  worked  non-condensing  under 
a  pressure  of  100  to  125  pounds  to  the  square 
inch.  They  are  usually  fitted  with  side  wheels, 
but  the  stern-wheel  boat  has  been  favored  for 
some  service.  There  were  a  few  compound 
engines  in  boats  on  the  rivers  several  years  ago, 
which  type  of  engine  has  gained  in  favor  again 
on  the  Western  rivers  in  more  recent  times. 
Before  the  railroads  in  the  Western  States  be¬ 
came  so  numerous,  the  passenger  and  freight 
business  in  that  section  of  the  country  was 
largely  carried  on  by  the  steamboats,  and  at 
that  time  there  were  many  fine  and  fast  steam¬ 
boats  on  the  Mississippi  and  the  Qhio  rivers, 
and  a  few  of  large  dimensions.  Among  the 
earlier  steamers  on  the  Mississippi  were  the 
Moselle  and  Oronoko,  memorable  for  their 
boiler  explosions;  and  the  Pioneer  and  Ontario, 
which  raced  often  on  the  Ohio.  There  was  in 
1852  the  Eclipse  of  363  feet  long  with  two  en¬ 
gines  of  36  inches  by  11  feet  stroke  each.  The 
J.  M.  White  of  1844  of  250  feet  long,  with  two 
engines  of  30  inches  by  10  feet  stroke  each. 
Then  at  a  later  date  the  Grand  Republic  of 
1876  of  350  feet  long  with  two  engines  of 
compound  type.  The  J.  M.  White  of  1878  was 
321  feet  long  with  two  engines  43  inches  by  11 


feet  stroke  each,  and  water  wheels  45  feet 
diameter  and  18  feet  6  inches  face.  The  fa¬ 
mous  race  of  the  Natchez  and  Robert  E.  Lee  on 
the  Mississippi  River  began  on  the  afternoon  of 
30  June  1870  from  New  Orleans,  and  ended  at 
Saint  Louis  on  the  morning  of  4  July.  The 
latter  made  the  1,218  miles  in  3  days  18 
hours  and  30  minutes.  The  Natchez  had  run 
into  a  fog  and  grounded  about  300  miles  below 
Saint  Louis  that  delayed  her  about  six  hours. 

Ocean  Steamships. — There  have  been  a  few 
attempts  made  to  dispute  the  claim  of  the  Sa¬ 
vannah  as  the  pioneer  steamship  of  the  Atlantic 
Ocean,  but  when  these  attempts  have  been 
closely  examined  it  still  leaves  the  American 
vessel  at  the  head  of  the  list.  She  was  con¬ 
structed  at  New  York  in  1818  by  Francis  Fick- 
ett  as  a  sailing  packet  originally,  but  an  auxil¬ 
iary  engine  and  boiler  with  paddle-wheels 
were  fitted  before  she  was  placed  in  service. 
She  was  owned  by  parties  at  Savannah,  Ga. 
On  24  May  1819  she  left  Savannah  for  Liver¬ 
pool,  England,  which  port  was  reached  in  27 
days,  80  hours  of  which  time  she  was  operated 
by  steam  power.  On  29  September  she  started 
on  her  return  to  the  United  States,  stopping  at 
Saint  Petersburg,  Stockholm  and  other  Baltic 
ports,  and  arrived  at  Savannah  30  November. 
Subsequently  her  machinery  was  removed  and 
the  hull  converted  to  a  sailing  vessel,  and  run 
between  New  York  and  Savannah,  Ga.,  until 
driven  ashore  on  Great  South  Beach  on  Long 
Island,  5  Nov.  1821,  during  a  gale,  where  she 
became  a  total  loss.  The  Rising  Star,  built  for 
the  government  of  Chile,  made  the  next  west¬ 
ward  crossing  of  the  Atlantic  in  1822,  arriving 
in  Valparaiso  in  April.  She  was  a  full-rigged 
ship  with  an  auxiliary  steam-engine.  There 
was  a  long  interval  of  time  before  another 
American  steamship  crossed  the  Atlantic  Ocean, 
but  during  that  period  much  knowledge  had 
been  gained  of.  steam  navigation  that  was  of 
use  in  constructing  ocean  steamers.  The  Ocean 
Steamship  Company  in  1847  had  the  Washing¬ 
ton  and  the  Herman  built  for  a  line  from  New 
York  to  Bremen,  they  having  obtained  a  con¬ 
tract  to  carry  the  United  States  mail  for  10 
years.  In  1849  the  New  York  and  Havre 
Steam  Navigation  Company  obtained  a  contract 
to  carry  the  United  States  mail  to  Havre, 
and  during  the  same  year  had  the  Franklin  and 
the  Humboldt  constructed  for  the  line.  The 
latter  vessel  having  been  lost  in  1853,  and  the 
former  in  1854,  the  company  ran  the  line  with 
chartered  vessels  until  the  Arago  and  the  Ful¬ 
ton  were  built  and  placed  on  the  line  in  1855. 
This  line  was  well  managed  and  received  more 
American  patronage  than  any  other  running 
to  the  same  ports.  These  vessels  ran  until  the 
opening  iof  the  Civil  War  in  1861.  The  next 
line  of  American  ocean  steamships  was  the 
Collins  line,  organized  about  1847  as  the  New 
York  and  Liverpool  United  States  Mail  Steam¬ 
ship  Company.  The  Atlant-ic  and  the  Pacific 
were  built  in  1849,  and  the  next  year  the  Baltic 
and  the  Arctic  and  Antarctic  were  constructed 
for  them  at  New  York.  The  general  dimen¬ 
sions  of  these  vessels  were  each  277  feet 
long,  45  feet  beam  and  31  feet  depth  of  hold. 
Their  motive  power  was  a  pair  of  <(side  lever® 
engines,  the.  first  two  vessels  built  having 
cylinders  95  inches  by  9  feet 'stroke,  while  the 
others  were  larger.  These  engines  were  of 
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1,000  horse  power  and  the  vessels  were  of  2,860 
tons.  The  line  started  under  a  contract  to 
carry  the  mail  for  $385,000  per  annum,  which 
was  subsequently  increased  to  $858,000:  yet  with 
this  large  mail  pay  or  subsidy,  just  as  it  is 
viewed,  and  a  large  share  of  the  passenger 
travel  and  freight,  it  failed  to  be  a  paying  line. 
The  rivalry  existing  with  the  Cunard  line  at 
this  time  was  very  great  and  the  expenses  of 
operation  in  making  record  time  voyages  made 
a  heavy  drain  upon  the  finances  of  the  com¬ 
pany.  There  were  also  commercial  and  politi¬ 
cal  interests  that  were  antagonistic  to  the  com¬ 
pany,  so  that  by  1857  Congress  had  cut  down 
the  appropriation  for  mail  pay  to  less  than  the 
original  amount;  and  as  the  line  could  not  be 
operated  successfully  under  these  conditions 
the  last  vessel  was  withdrawn  from  the  route 
in  January  1858.  Congress  virtually  <(froze 
out®  the  company.  The  Adriatic,  a  vessel  of 
4,150  tons,  was  added  to  the  fleet  in  1857,  and 
made  but  one  voyage  in  the  line.  The  remain¬ 
ing  vessels  afterward  passed  into  other  hands. 
The  Arctic  was  lost  by  collision  off  Cape  Race 
on  27  Sept.  1854;  and  the  Pacific  sailed  from 
Liverpool  on  23  Sept.  1856  and  was  never 
heard  from  afterward.  The  Atlantic  was 
broken  up  in  September  1871 ;  and  the  Baltic 
was  broken  up  about  1880,  having  for  some 
time  been  run  as  a  sailing  vessel,  her  machinery 
having  been  removed.  Cornelius  Vanderbilt 
in  1855  began  the  operation  of  a  line  of  steam¬ 
ships  to  Southampton  and  Havre  with  the 
North  Star  and  the  Ariel,  and  during  the 
next  year  ran  to  Bremen.  At  this  time  he  had 
built  the  Vanderbilt,  his  largest  ocean  steam¬ 
ship,  that  ran  with  some  one  of  his  large  fleet 
of  ocean  steamships,  to  either  Bremen  or  Havre 
until  the  opening  of  the  Civil  War.  There 
were  a  few  attempts  made  after  1865  to  build 
up  an  American  transatlantic  line  from  New 
York,  but  they  all  ended  in  failures.  It  was 
also  tried  from  Boston  by  the  American  Steam¬ 
ship  Company,  who  had  in  1866-67  the  Erie 
and  the  Ontario  built.  The  latter  vessel  made 
one  voyage  and  returned,  when  laid  up ;  while 
the  former  never  made  a  voyage  in  the  line. 

The  names  of  the  great  steamships  which 
have  ploughed  the  waters  of  the  seven  seas  are 
legion  and  but  a  few  may  be  mentioned  here. 
For  the  five  years  following  the  outbreak  of 
the  Great  War  no  notable  steamships  were 
placed  in  commission.  The  Leviathan  of  1914 
(formerly  the  German  Vaderland )  is  still 
(1921)  the  world’s  largest  merchant  steamship; 
950  feet  in  length,  100  feet  beam  and  a  dis¬ 
placement  of  58,000  tons.  Its  four  turbines  of 
90,000  horse  power  drive  four  propellers,  attain¬ 
ing  a  speed  «of  25.8  kn'ots.  The  Imperator,  also 
a  German  vessel  seized  by  the  United  States 
in  the  war,  is  the  second  largest  of  the  world’s 
vessels.  It  was  placed  in  commission  in  1913. 
It  is  909  feet  long,  98  feet  beam  and  of  52,000 
tons  displacement.  Its  turbines  drive  four  pro¬ 
pellers  with  60,000  horse  power,  developing  a 
speed  of  22.5  knots.  The  Aquitania,  a  Clyde- 
built  steamer  of  1914,  has  a  length  of  901  feet; 
beam  of  97  feet;  displacement  of  53,000  tons; 
engines  of  60,000  horse  power  and  a  speed  of 
23.5  knots.  The  Olympic,  of  1911,  has  a  length 
of  883  feet;  beam  of  92^4  feet;  displacement  of 
52,000  tons ;  engines  of  60,000  horse  power ;  and 
a  speed  of  22.5  knots.  The  Mauretania  (1906) 


is  790  feet  long;  87j4  feet  beam;  41,550  tons 
displacement;  with  engines  of  74,000  horse 
power,  developing  a  speed  of  26.06  knots. 
These  are  the  five  largest  vessels  now  in  ocean 
service. 

The  American  Liners. —  In  1871  the  Ameri¬ 
can  Line,  controlled  by  the  Pennsylvania  Rail¬ 
road  Company,  was  organized  to  run  a  line  of 
steamships  from  Philadelphia,  Pa.,  to  Liver¬ 
pool.  It  will  be  noted  that  this  was  at  the 
beginning  of  the  period  when  iron  shipbuilding 
in  the  United  States  began  to  increase,  and  the 
compound  marine  engine  was  coming  into 
favor.  The  company  had  built  in  1873-74  the 
Pennsylvania,  Ohio,  Indiana  and  Illinois.  These 
proved  to  be  good,  staunch  and  serviceable  ves¬ 
sels  for  the  line,  though  only  of  average  speed 
under  good  conditions.  They  subsequently 
passed  into  the  hands  of  the  International 
Navigation  Company,  which  absorbed  the  In¬ 
man  line  in  1886.  The  present  American  line 
is  the  result  of  an  act  of  Congress  of  1892, 
providing  with  other  conditions  that  certain 
foreign-built  steamships  should  receive  Ameri¬ 
can  register  on  condition  that  steamships  of 
corresponding  tonnage  were  built  in  the  United 
States.  This  led  to  the  City  of  Paris  and  the 
City  of  New  York  receiving  American  register 
in  1893,  and  their  names  being  then  abbreviated 
Paris  and  New  York.  Contracts  were  then 
made  with  the  William  Cramp  Ship  and  Engine 
Building  Company  for  the  Saint  Paul  and  the 
Saint  Louis,  they  having  the  first  quadruple 
expansion  engines  built  in  the  United  States 
for  the  Atlantic  service.  These  vessels  ran  to 
Southampton  and  Cherbourg.  They  are  ele¬ 
gantly  fitted  and  furnished  in  their  passenger 
accommodations,  are  well  patronized  by  the 
American  traveling  public  and  have  shown  on 
more  than  one  occasion  that  they  are  possessed 
of  more  than  average  high  speed.  In  January 
1903,  the  American  and  Red  Star  lines  were 
consolidated  with  four  British  lines  as  the 
International  Mercantile  Marine  Company. 

Coastwise  Steamships. —  The  Robert  Ful¬ 
ton,  built  in  1819,  was  the  pioneer  in  the  coast¬ 
wise  trade  with  steam  vessels  and  ran  between 
New  York  and  the  island  of  Cuba  from  1820 
to  1825,  when  it  was  sold  to  the  Brazilian  gov¬ 
ernment.  There  were  no  steam  vessels  running 
coastwise  from  the  latter  date  till  1832,  when 
a  small  steamboat  named  the  David  Brown 
was  refitted  and  run  from  New  York  to 
Charleston,  S.  C.  In  the  next  six  years  there 
were  five  larger  vessels  built  for  the  same  route, 
but  of  the  same  general  type  of  vessel.  After 
the  loss  of  one  of  these  vessels  in  1837,  public 
confidence  in  their  safety  became  so  shaken 
that  they  no  longer  found  profitable  employ¬ 
ment  on  the  route,  and  in  a  short  time  were 
withdrawn.  The  first  steamships  to  be  em¬ 
ployed  along  our  coast  were  those  built  in 
1846-47  to  run  between  New  York  and  Charles¬ 
ton,  S.  C.,  the  Southerner  and  the  Northerner. 
These  vessels  were  the  pioneers  of  the  many 
steam  vessels  that  were  built  in  a  few  years  to 
run  on  lines  between  the  Atlantic  ports.  The 
largest  development  of  our  early  ocean  steam 
marine  began  with  the  discovery  of  gold  in 
California.  During  the  Civil  War  these  coast¬ 
wise  lines  of  side  wheel  steamers  were  dis¬ 
continued.  Then  they  were  opened  again  and 
gradually  fell  into  financially  strong  hands. 
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Most  of  them  after  1870  began  the  construc¬ 
tion  of  iron  hull  vessels  with  compound  pro¬ 
peller  engines,  and  by  1880  had  laid  aside  the 
wooden  hull  vessels  with  the  expensive  beam- 
engine  or  the  simple  condensing  propeller  en¬ 
gine,  so  that  at  the  present  time  we  find  a  fine 
fleet  of  large  vessels  running  from  all  our  prin¬ 
cipal  ports  on  the  coast  that  are  operated  at 
a  much  less  cost  for  same  size  of  vessel  than 
those  in  the  same  service  30  years  or  more  ago. 

Whalebacks. —  These  vessels  have  a  main 
deck  rounded  over,  and  resemble  the  back  of  a 
whale.  They  are  for  use  in  rough  water,  the 
waves  passing  completely  over  them  without 
resistance  or  injury.  The  first  one  was  built 
for  a  Baltimore  company  about  1860.  Such 
vessels  are  now  used  as  grain  carriers  on  the 
Great  Lakes;  and  more  recently  as  passenger 
vessels.  As  oil-carriers  this  type  has  been  very 
successful  upon  the  deep  sea.  Their  average 
speed  is  nearly  20  miles  per  hour. 

Double  Screw  Ferry-boats. —  This  type  of 
vessel,  having  a  screw  at  each  end  of  the  ves¬ 
sel,  is,  for  ferry  service,  of  comparatively  re¬ 
cent  date,  although  double-screw  steam  vessels 
were  built  in  this  country  many  years .  ago. 
These  vessels  must  not  be  confused  with  a 
twdn-screw  vessel  having  two  screws  at  the 
stern  of  a  vessel.  The  pioneer  of  the  later  de¬ 
velopment  was  the  Bergen,  built  in  1888  for  the 
Hoboken  ferry,  having  a  triple  expansion  en¬ 
gine.  Since  then  this  type  of  ferry-boat  has 
been  growing  in  favor  until  at  this  time  It 
has  practically  driven  the  old-fashioned  side¬ 
wheeler  out  of  use;  except  on  the  shorter 
ferries. 

Screw  Propellers. — After  John  Steven’s  ex¬ 
periments  with  the  screw  propeller  in  1802  to 
1806,  there  was  nothing  done  in  this  country  to 
practically  demonstrate  the  value  of  the  screw 
until  the  Robert  F.  Stockton,  having  an  Erics¬ 
son  propeller,  was  brought  to  this  country  in 
1839.  Then  the  propeller  began  to  come  into 
use,  both  on  the  Atlantic  Coast  as  well  as  on 
Lake  Erie  and  Lake  Ontario,  and  it  is  alto¬ 
gether  probable  that  its  largest  development  in 
the  first  decade  was  on  the  northern  lakes. 

Summary. —  The  progress  in  the  develop¬ 
ment  of  the  modern  steam  vessel  may  be  sum¬ 
marized  by  divisions  into  decades  marked  by 
salient  advances. 

Between  1845  and  1855  iron  was  substituted 
for  wood  in  the  hulls  of  steam  vessels  and  the 
boiler  pressure  was  advanced  from  10  pounds 
to  20  pounds  per  square  inch;  the  coal  con¬ 
sumption  being  reduced  from  4.5  pounds  to 
3.5  pounds  per  horse  power  per  hour. 

Between  1855  and  1865  the  screw-propeller 
took  precedence  of  the  paddle-wheel  as  a  means 
of  propulsion ;  the  boiler  pressure  was  in¬ 
creased  to  35  pounds ;  and  the  coal  consumption 
dropped  to  three  pounds  per  horse  power  per 
hour. 

Between  1865  and  1875  the  compound  engine 
was  introduced ;  the  boiler  pressure  went  up  to 
60  pounds ;  and  the  coal  went  down  to  2.5 
pounds  per  horse  power  per  hour. 

Between  1875  and  1885  steel  superseded  iron 
in  hull  construction,  and  the  triple-expansion 
engine  came  into  use.  The  boiler  pressure  was 
advanced  to  125  pounds,  and  the  coal  con¬ 
sumption  fell  to  two  pounds  per  horse  power 
per  hour. 


Between  1885  and  1895  twin  screw  propul¬ 
sion  with  quadruple  expansion  engines  and  the 
principle  of  the  forced  draught  were  brought 
into  use.  The  boiler  pressure  rose  to  200 
pounds,  and  the  coal  consumption  dropped  to 
1.5  pounds  per  horse  power  per  hour. 

The  decade  1895  to  1905  was  one  of  transi¬ 
tion.  A  few  turbines  appeared  and  the  steam 
pressure  in  compound  engines  reached  a  maxi¬ 
mum  iof  225  pounds. 

Between  1905  and  1915  turbine  engines  came 
generally  into  use,  and  the  boiler  pressures 
came  down  to  160  to  175  pounds,  at  which 
figures  the  turbines  were  most  effective.  The 
coal  consumption  also  decreased  to  1.2  pounds 
per  hoise  power  per  hour.  See  also  Ship¬ 
building;  Warships. 

J.  H.  Morrison, 

Author  of  ( History  of  American  Steam  Navi¬ 
gation? 

STEAMBOATS.  See  Steam  Vessels. 

STEAMSHIP  SPEEDS.  See  Sports, 

Their  Development,  Speeds  and  Records. 

STEAMSHIPS.  See  Steam  Vessels. 

STEARATES.  See  Stearic  Acid. 

STEARIC  ACID,  N  —  Octodecylic  Acid, 
C17H35COOH,  occurs  in  large  quantities  as  a 
glycerol  ester  in  animal  and  vegetable  fats. 
Palmitic  acid,  C15H31COOH,  and  oleic  acid, 
C17H33COOH,  are  usually  associated  with  stearic 
acid  in  these  sources.  Animal  fat  contains  the 
glycerol  esters  of  all  three  acids  in  varying 
quantities,  depending  upon  the  nature  of  the  fat. 
Shea-butter,  a  vegetable  fat  obtained  in  West 
Africa,  contains  the  glycerol  esters  of  stearic 
and  oleic  acids  only.  When  these  fats  are 
saponified  and  then  treated  with  a  mineral  acid, 
a  mixture  of  the  acids  is  produced.  In  the 
preparation  of  these  acids  from  fat,  saponifica¬ 
tion  may  be  brought  about  by  the  use  of  lime, 
superheated  steam  or  sulphuric  acid.  The 
mixed  acids  are  fractionated  by  first  pressing 
between  warm  plates  in  order  to  remove  liquid 
oleic  acid.  The  residue  is  then  dissolved  in 
alcohol  and  poured  into  an  alcoholic  solution  of 
magnesium  acetate ;  magnesium  stearate  pre¬ 
cipitates  first,  yielding  free  stearic  acid  when 
treated  with  a  hot  solution  of  hydrochloric 
acid.  The  product  may  be  purified  by  crystal¬ 
lization  from  alcohol. 

A  number  <of  synthetic  processes  have  also 
been  developed  for  the  preparation  of  stearic 
acid.  It  may  be  obtained:  (1)  By  heating 
oleic  acid  with  hydrogen  iodide  and  red  phos¬ 
phorus  at  200°-210°  C. ;  (2)  by  the  direct  addi¬ 
tion  of  hydrogen  to  olei'c  acid  or  other  un¬ 
saturated  acids,  in  the  presence  of  nickel  or 
other  reduced  metallic  substances,  the  metals 
acting  as  catalysers.  According  to  United 
States  patent  1,209,512,  stearic  acid,  suited  for 
the  manufacture  of  candles  or  high-grade  toilet 
soaps,  can  be  produced  by  hydrogenating  fatty 
materials  like  tallow,  in  the  presence  of  finely 
divided  nickel,  until  the  iodine  number  is  re¬ 
duced  to  zero  and  the  melting  point  is  raised 
to  62°  C.  The  product  is  saponified  and  the 
acids  extracted  are  purified.  Stearic  acid  is  a 
white  crystalline  solid  with  no  taste  or  smell. 
It  melts  at  69.32°  C.  and  boils  at  ordinary  pres¬ 
sures  with  partial  decomposition  at  360°  C. 
The  acid  is  insoluble  in  water,  but  will  readily 
dissolve  in  boiling  alcohol  and  ether.  The 
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potassium  or  sodium  salts  of  stearic  acid  are 
the  chief,  constituents  of  soft  or  hard  soap. 
Commercial  stearic  acid,  known  as  ^stearin,** 
contains  a  large  quantity  of  palmitic  acid.  In 
order  to  destroy  its  crystalline  structure  stearin 
is  usually  mixed  with  wax  or  paraffin;  it  is 
extensively  used  for  the  manufacture  of  can¬ 
dles,  stove  polish,  shoe  polish  and  varnish. 
Pure  stearic  acid  is  used  for  the  prepara¬ 
tion  of  glycerin  suppositories. 

V.  S.  Babasinian, 
Lehigh  University. 

STEARIN.  See  Stearic  Acid. 

STEARNS,  Frederick  Pike,  American  hy¬ 
draulic  engineer:  b.  Calais,  Me.,  11  Nov.  1851. 
He  was  connected  with  the  city  surveyor’s  office, 
Boston,  Mass.,  in  1869-72;  with  the  construction 
and  maintenance  of  the  additional  water  supply 
of  Boston  in  1872-80;  with  the  main  drainage 
works  of  that  city  in  1880-86.  He  was  chief 
engineer  of  the  Massachusetts  State  Board  of 
Health  in  1886-95  ;  a  member  of  the  board  of 
sanitary  engineers  to  devise  a  sewage  system 
for  the  District  of  Columbia  in  1889-90;  and 
chief  engineer  of  the  Massachusetts  Metropoli¬ 
tan  Waterworks  in  1895-1907.  He  served  as 
consulting  engineer  to  the  Charles  River  Basin 
Committee  in  1903-10  and  to  the  New  York 
Board  of  Water  Supply  from  1905.  He  was  a 
consulting  engineer  of  the  Panama  Canal  in 
1905-06.  He  served  on  the  boards  making  re¬ 
ports  on  the  Los  Angeles  waterworks  in  1908, 
the  Baltimore  water  supply  in  1908-09,  and 
that  of  Winnipeg  in  1913.  He  has  been  con¬ 
sulting  engineer  for  the  new  water  supply  of 
Providence,  R.  I.,  since  1914.  He  was  president 
of  the  American  Society  of  Civil  Engineers  in 
1906. 

STEATITE,  the  mineralogical  name  for 
soapstone.  See  Talc. 

STEBBINS,  George  Coles,  American 
evangelistic  singer:  b.  East  Carlton,  N.  Y.,  26 
Feb.  1846.  He  studied  music  in  Rochester, 
Chicago  and  Boston.  He  was  director  of  music 
at  the  First  Baptist  Church,  Chicago,  in  1870- 
74,  and  at  -the  Clarendon  Street  Baptist  Church, 
Boston,  in  1874^-76.  In  1876-99  he  was  engaged 
in  evangelistic  work  as  a  singer  with  D.  L. 
Moody  and  I.  D.  Sankey,  touring  the  United 
States  and  Great  Britain.  He  later  made  tours 
in  Egypt,  Palestine  and  Europe.  From  1880 
he  was  conductor  of  music  at  the  Northfield, 
Mass.,  Conference.  He  collaborated  with 
Sankey  and  McGranahan  in  editing  ( Gospel 
Hymns*  (Nos.  3-6),  and  compiled  (The  North- 
field  HymnaP  (1904). 

STEDMAN,  Charles,  English  military  his¬ 
torian:  b.  Philadelphia,  Pa.,  1753;  d.  London, 
England,  26  June  1812.  He  was  educated  at  the 
William  and  Mary  College.  In  the  Revolution¬ 
ary  War  he  enlisted  in  the  British  army  and 
served  at  Lexington,  Bunker  Hill  and  under 
Cornwallis  in  the  south.  At  the  end  of  the 
war  he  was  retired  on  the  half-pay  of  a 
colonel  and  returned  to  England.  He  served 
on  a  committee  to  examine  and  settle  the  claims 
of  the  American  loyalists,  and  in  1797  was 
appointed  deputy  controller  and  accountant- 
general  of  the  stamp  office.  His  ( History  of 
the  Origin,  Progress  and  Termination  of  the 
American  War*  (2  vols.,  London  1794)  is  the 
standard  British  work  on  the  American  Revo¬ 
lution  and  contains  military  maps  of  high  value. 
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Its  accuracy  in  minor  details  was  questioned  by 
Sir  Henry  Clinton  in  (Some  Observations  upon 
Mr.  Stedman’s  History)  (1794). 

STEDMAN,  Edmund  Clarence,  American 
poet  and  critic:  b.  Hartford,  Conn.,  8  Oct.  1833; 
d.  New  York  City,  18  Jan.  1908.  He  studied  at 
Yale,  and  in  1856  began  contributing  to  various 
New  York  journals.  He  was  Washington  cor¬ 
respondent  of  the  World  in  1861-63;  he  held 
a  post  in  the  office  of  Attorney- General  Bates; 
but  in  1869  entered  business  in  New  York, 
where  until  1900  he  was  a  member  of  the  stock 
exchange.  After  the  appearance  of  his  first  col¬ 
lection,  ( Poems,  Lyric  and  Idyllic, >  in  1860,  he 
published  several  books  of  verse,  such  as  (The 
Blameless  Prince,  and  Other  Poems*  (1869)  ; 
Hawthorne,  and  Other  Poems*  (1887);  (Lyrics 
and  Idyls,  with  Other  Poems*  (1879) ;  and 
^ Poems  Now  First  Collected*  (1894).  (Pan 
in  Wall  Street*  is  one  of  his  best  poems.  His 
( Victorian  Poets*  #  (1875)  passed  through 
many  editions.  It  is  a  judicial,  careful  and 
sufficiently  learned  work,  and  much  better  than 
his  (Poets  of  America*  (1885).  He  also  edited 
a  ( Victorian  Anthology*  (1895)  and  (An  Amer¬ 
ican  Anthology*  (1900),  the  latter  of  which 
was  criticized  for  too  great  catholicity,  while 
both  displayed  wide  knowledge.  The  (Library 
of  American  Literature*  (1888-89)  was  pre¬ 
pared  by  him  with  E.  M.  Hutchinson.  His 
Turnbull  lectures  at  the  Johns  Hopkins  Uni¬ 
versity  and  repeated  at  Columbia  and  Pennsyl¬ 
vania  universities  appeared  as  (The  Nature  and 
Elements  of  Poetry*  (1892).  His  other  works 
include  (Alice  of  Monmouth,*  (Genius  and 
other  Essays,*  (The  Works  of  Edgar  Allan 
Poe*  (with  G.  E.  Woodberry).  Consult  Sted- 
man  and  Gould,  (Life  and  Letters  of  Edmund 
Clarence  Stedman*  (New  York  1910)  ;  Winter, 
W.,  (01d  Friends*  (New  York  1909). 

STEDMAN,  Elizabeth  Clementine  (Mrs. 

William  Burnet  Kinney),  American  writer, 
mother  of  E.  C.  Stedman  (q.v.)  :  b.  New  York, 
18  Dec.  1810;  d.  Summit,  N.  J.,  19  Nov.  1889. 
She  was  a  sister  of  D  L.  Dodge,  the  philan¬ 
thropist,  was  married  to  E.  JB.  Stedman  in  1830 
and  was  widowed  in  1836.  She  was  married  to 
W.  B.  Kinney,  a  newspaper  publisher,  in  1841, 
and  in  1851,  when  her  husband  was  appointed 
on  the  Sardinian  mission,  she  accompanied  him 
to  Turin.  She  was  already  known  as  a  con¬ 
tributor  to  the  Knickerbocker 3  Blackwood's  and 
other  magazines,  and  in  the  14  years  she  re¬ 
mained  abroad  with  her  husband  she  wrote 
extensively  on  matters  of  art,  travel  and  scen¬ 
ery.  In  Italy  she  was  associated  with  an  inter¬ 
esting  literary  circle,  among  whom  were  the 
Brownings.  She  wrote  (Felicita*  (1855) ; 
<Poems*  (1867)  ;  (Bianca  Capello,  a  Tragedy* 
(1873),  etc. 

STEDMAN,  Fort.  See  Fort  Stedman. 

STEEDMAN,  sted'man,  Charles,  Ameri¬ 
can  naval  officer:  b.  Charleston,  S.  C.,  24  Sept. 
1811;  d.  1890.  He  entered  the  navy  as  midship¬ 
man  in  1828,  was  promoted  lieutenant  in  1841, 
and  in  the  Mexican  War  was  in  command  of 
the  siege  guns  in  the  naval  battery  on  shore 
during  the  bombardment  of  Vera  Cruz.  In  1855 
he  was  appointed  commander  and  sailed  in  the 
brig  Dolphin  in  the  Paraquay  expedition.  Dur¬ 
ing  the  Civil  War  he  remained  loyal  to  the 
Union.  In  1861  he  commanded  the  railroad 
ferry  steamer  Maryland  that  conveyed  General 
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Butler  and  the  8th  Massachusetts  Regiment 
from  Havre  de  Grace  to  Annapolis ;  and  later, 
after  assisting  Admiral  Foote  in  organizing 
the  naval  forces  along  the  Mississippi  River, 
commanded  the  steamer  Bienville  at  the  capture 
of  Port  Royal,  S.  C.  In  the  following  year 
he  commanded  the  Paul  Jones  during  the 
engagement  and  capture  of  Fort  McAllister 
and  later  operated  on  the  Saint  John’s  River, 
Florida.  In  September  1862  he  was  promoted 
captain,  and  in  the  Powhatan  was  engaged  in 
the  blockade  of  Charleston.  With  the  steamer 
Ticonderoga  he  pursued  the  Confederate  cruiser 
Florida  to  the  coast  of  Brazil  and  took  part  in 
the  two  attacks  on  Fort  Fisher  in  1864.  In 
1865  he  commanded  the  Mediterranean  squad¬ 
ron  and  in  1866  he  was  promoted  commodore 
and  had  charge  of  the  Boston  Navy  Yard  in 
1869-72.  He  was  appointed  rear-admiral  in 
1871  and  retired  in  1873. 

STEEDMAN,  James  Barrett,  American 
soldier:  b.  Northumberland  County,  Pa.,  30 July 
1818;  d.  Toledo,  Ohio,  18  Oct.  1883.  He  re¬ 
moved  to  Ohio  in  1837  and  entered  the  legisla¬ 
ture  of  that  State  in  1843.  In  1851  he  was 
appointed  by  President  Buchanan  public  printer 
at  Washington,  and  at  the  opening  of  the  Civil 
War  became  colonel  of  the  4th  Ohio  Regiment 
and  fought  in  western  Virginia  and  Kentucky 
in  1861-62.  In  July  1863,  having  already  been 
promoted  brigadier-general,  he  was  placed  in 
command  of  the  first  division  of  the  reserve 
corps  of  the  Army  of  the  Cumberland  and  for 
his  services  at  Chicamauga  was  promoted 
major-general  24  April  1864.  He  took  part  in 
the  Atlanta  campaign;  defeated  Gen.  Joseph 
Wheeler’s  cavalry  in  June  1864  and  served  with 
General  Thomas  at  Nashville  while  Sherman 
was  making  his  march  to  the  sea.  He  resigned 
from  the  army  in  1866,  retiring  with  the  rank 
of  major-general  of  volunteers..  He  was  made 
provisional  governor  of  Georgia,  but  resigned 
and  received  the  appointment  of  collector  of 
internal  revenue  at  New  Orleans.  He  subse¬ 
quently  became  chief  of  police  of  Toledo  and 
editor  of  the  Weekly  Ohio  Democrat.  In  1887 
a  monument  was  erected  to  his  memory  in 
Toledo. 

STEEL.  Before  the  introduction  of  the 
modern  methods  of  steel  making  in  the  middle 
of  the  19th  century  the  name  of  steel  was  ap¬ 
plied  only  to  iron  containing  a  sufficient  per¬ 
centage  of  carbon  to  become  intensely  hard  on 
rapid  cooling  (quenching)  from  a  red  heat  or 
higher  temperature.  The  invention  of  the 
Bessemer  and  Open  Hearth  processes,  however, 
by  which  it  is  possible  to  produce,  in  a  molten 
condition,  iron  containing  any  proportion  of 
carbon  from  a  trace  to  2  per  cent  or  more, 
made  a  revision  of  the  nomenclature  necessary. 
The  name  of  steel  is  now  very  generally  applied 
to  any  iron  obtained  in  a  liquid  state,  provided 
it  is  malleable,  regardless  of  the  percentage  of 
carbon  it  may  contain  and  regardless,  therefore, 
of  whether  it  possesses  or  not  the  property  of 
becoming  hard  on  quenching.  All  malleable 
products  manufactured  by  the  Bessemer  or 
Open  Hearth  processes  are  consequently  classi¬ 
fied  as  steel  although  some  of  them  may  con¬ 
tain  but  a  mere  trace  of  carbon  and  be  as  soft 
and  as  deprived  of  hardening  power  as  wrought 
iron.  Iron  products  which  are  obtained  in  a 
molten  condition  but  which  are  not  malleable. 


owing  generally  to  too  high  a  percentage  of  car¬ 
bon,  are  classified  as  cast  iron.  Iron  products 
which  are  malleable  but  obtained  in  a  pasty 
state  are  classified  as  wrought  iron.  This  nomen¬ 
clature  necessarily  leaves  out  of  consideration 
blister  steel  (also  called  cemented  or  converted 
steel,  and  by  the  English  blister  bar)  which 
is  obtained  by  introducing  carbon  (the  cemen¬ 
tation  process)  at  a  high  temperature  but  below 
the  melting  point,  into  bars  of  wrought  iron. 
Ingot  iron  (obsolete)  was  a  term  applied  to 
steel  containing  too  little  carbon  to  be  usefully 
hardened.  Plated  bar  is  blister  steel  in  the 
form  of  bars  obtained  through  rolling  or  forg¬ 
ing  while  hot.  Shear  steel  is  steel  obtained 
through  rolling  or  forging  piles  or  fagots  of 
plated  or  blister  bars.  After  one  such  operation 
it  is  known  as  single-shear  steel.  The  piling 
and  forging  of  bars  of  single-shear  steel  yields 
double-shear  steel.  Bessemer,  Open  Hearth, 
crucible,  electric  steels,  etc.,  are  steels  made  re¬ 
spectively  by  the  Bessemer,  Open  Hearth,  cru¬ 
cible,  electric,  etc.,  processes.  Crucible  steel  is 
sometimes  called  cast  steel.  All  steels,  however, 
are  initially  cast.  Eutectoid  steel  is  steel  con¬ 
taining  in  the  vicinity  of  0.90  per  cent  carbon. 
Hypo-eutectoid  steel  is  steel  containing  less 
than  0.90  per  cent  carbon,  while  hyper-eutectoid 
steel  is  steel  containing  more  than  0.90  per 
cent  carbon  (see  Iron  and  Steel,  Metallogra¬ 
phy  of).  Acid  steel  is  steel  made  by  Bessemer  or 
Open  Hearth  processes  when  an  acid  (silicious) 
lining  is  used.  Basic  steel  is  steel  made  by  the 
same  processes  when  a  basic  lining  is  used. 
Low  phosphorus  pig  iron  must  be  used  for  the 
manufacture  of  steel  by  an  acid  process  whereas 
by  a  basic  process  high  phosphorus  pig  iron 
may  be  used.  Alloy  or  special  steels  are  steels 
containing  a  sufficient  percentage  of  one  or 
more  special  elements  to  cause  some  of  its 
properties  to  be  deeply  modified.  The  alloy¬ 
ing  elements  most  commonly  used  are  nickel, 
chromium,  tungsten,  molybdenum,  vanadium, 
manganese  and  silicon,  hence  the  names  of 
nickel  steel,  nickel-chromium  steel,  manganese 
steel,  etc.  By  opposition  steels  which  do  not 
contain  appreciable  quantities  of  these  elements 
are  sometimes  termed  carbon  steels.  High¬ 
speed  steel  is  an  alloy  steel  generally  containing 
large  proportions  of  tungsten  and  chromium 
(sometimes  also  molybdenum  and  vanadium) 
and  which  after  suitable  heat  treatment  is  so 
resistant  to  wear  by  abrasion  that  it  can  be 
used  as  cutting  tools  under  such  severe  condi¬ 
tions  that  the  cutting  edge  of  the  tool  may  be 
heated  to  a  red  heat  by  the  heat  generated  in 
cutting  and  still  retain  its  cutting  properties. 
This  makes  high  speed  cutting  possible,  hence 
the  name  of  the  steel. 

Iron  and  carbon  are  the  essential  elements  of 
all  ordinary  (carbon)  steels.  The  carbon  con¬ 
tent  may  vary  from  a  mere  trace  (a  few 
hundredths  of  1  per  cent  to  some  1.5  per  cent). 
With  much  larger  proportions  of  carbon  the 
metal  ceases  to  be  malleable  and  is  no  longer, 
therefore,  classified  as  steel.  Manganese  *is  a 
necessary  element  of  all  steels,  its  introduction 
in  the  process  of  manufacture  being  necessary 
to  obtain  good  forgeability.  It  is  generally 
present  in  amounts  varying  between  0.1  to  1 
per  cent.  Sulphur  and  phosphorus  are  unavoid¬ 
able  impurities.  No  steel  of  good  quality 
should  contain  more  than  0.1  per  cent  of  either 
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of  these,  while  high  grade  steels  should  con¬ 
tain  much  smaller  proportions.  Silicon  is  also 
always  unavoidably  present,  varying  in  amount 
between  0.1  per  cent  or  less  to  some  0.3  or  0.4 
per  cent. 

Assuming  ordinary  carbon  steel  to  be  in 
the  annealed  condition,  i.e.,  having  been  slowly 
cooled  from  a  red  heat  or  higher  temperature, 
as  the  carbon  increases  to  0.90  per  cent  the 
tensile  strength  of  the  metal  increases  from 
some  50,000  to  125,000  pounds  per  square  inch, 
the  elastic  limit  remaining  equal  to  not  less 
than  one-half  the  tensile  strength.  With 
further  increase  of  carbon  the  tensile  strength 
decreases  while  the  elastic  limit  continues 
to  increase.  The  elongation  which  meas¬ 
ures  the  ductility  of  the  metal  decreases 
with  the  carbon  content  from  some  25  or 
30  per  cent  in  steel  containing  very  little  car¬ 
bon  down  to  some  5  per  cent  in  very  highly 
carburized  steel.  The  hardness  of  the  metal 
increases  continuously  with  the  carbon  content 
while  the  hardening  power  reaches  its  maximum 
at  about  0.90  per  cent  carbon.  Very  low  carbon 
steel  can  be  readily  welded  but  as  the  percent¬ 
age  of  carbon  increases  the  difficulty  of  weld¬ 
ing  increases  rapidly.  Carbon  lowers  appreci¬ 
ably  the  melting  point ;  while  low  carbon  steel 
melts  slightly  below  1,500°  C.,  steel  containing 
1  per  cent  carbon  melts  in  the  vicinity  of  1,300° 
C.  Through  suitable  mechanical  and  heat  treat¬ 
ments  the  physical  properties  of  steel  can  be 
deeply  altered.  Mechanical  work  performed 
while  the  metal  is  red  or  white  hot  in¬ 
creases  its  physical  soundness  and  gen¬ 
erally  raises  its  strength  and  elastic  limit. 
Mechanical  work  performed  while  the  metal 
is  cold  greatly  increases  its  tensile  strength 
and  elastic  limit  as  well  as  its  hardness,  but 
decreases  its  ductility,  eventually  causing  brittle¬ 
ness.  The  heat  treatment  generally  applied  to 
steel  may  consist  (1)  in  annealing,  i.e.,  in  cool¬ 
ing  slowly  from  a  high  temperature  when  it  is 
desired  to  remove  existing  stresses,  tp  produce 
softness  and  ductility,  but  necessarily  at  the 
expense  of  strength  and  elastic  limit;  (2)  in 
hardening,  i.e.,  in  cooling  quickly  (quenching) 
from  a  high  temperature  followed  generally  by 
reheating  (tempering)  to  a  temperature  seldom 
exceeding  400°  C.  when  it  is  desired  to  produce 
implements  of  very  great  hardness,  but  neces¬ 
sarily  lacking  in  ductility  to  the  point  of  being 
actually  brittle  and  (3)  in  hardening  followed 
by  reheating  to  a  temperature  generally  exceed¬ 
ing  400°  C.  and  which  may  be  as  high  as  700°  C. 
when  it  is  desired  to  obtain  great  strength  and 
elastic  limit  combined  with  a  fair  amount  of 
ductility  according  to  requirements. 

Albert  Sauveur, 

Professor  of  Metallurgy ,  Harvard  University. 

STEEL,  THE  BESSEMER  PROCESS. 

The  Bessemer  process  is  employed  to  manu¬ 
facture  from  the  crude  product  of  the  blast 
furnace  a  comparatively  low  grade  of  steel, 
which  is  at  the  same  time  better  suited  for 
certain  purposes  than  that  manufactured  by 
any  other  process.  It  does  not  seek  to  make 
high-grade  tool  steel  or  steel  castings,  but 
a  cheaper  grade,  for  which  there  is  an  im¬ 
mense  demand,  for  instance,  steel  rails  and 
structural  shapes.  It  occupies  a  field  in 
which  it  is  and  probably  always  will  be 
supreme,  so  long  as  the  supply  of  suitable 


raw  material  lasts.  Many  modifications  of  the 
Bessemer  process  have  been  introduced,  most 
of  which  have  not  met  with  approval,  but  one 
or  two  have  become  commercially  recognized, 
such  as  the  Clapp-Griffiths,  the  Robert  and  the 
Tropenas  processes.  These  latter  by  variations 
in  the  method  of  applying  the  blast,  or  by 
modifications  in  the  modus  operandi,  have  made 
changes  in  the  resulting  product  so  that  it  may 
be  successfully  applied  to  the  manufacture  of 
castings,  etc.,  but  they  are  all  essentially  Besse¬ 
mer  converters.  Further  notes  on  these  proc¬ 
esses  will  appear  later  in  this  article. 

To  get  a  fair  idea  of  the  revolutionary 
nature  of  Bessemer’s  invention  mention  must 
be  made  of  the  fact  that  before  his  time  steel, 
on  account  of  the  difficulty  of  its  manufacture, 
was  in  use  for  practically  little  else  but  cut¬ 
lery,  springs  and  the  small  parts  of  machines. 
It  had  to  be  made  in  crucibles  by  melting  ce¬ 
mented  bar  or  ((blister  steel,®  itself  the  result 
of  a  long  and  costly  operation  on  Swedish  iron 
in  a  cementation  furnace.  A  steel  rail,  build¬ 
ing  or  bridge  was  unthought  of.  Everything 
was  wrought  iron,  made  at  great  expenditure  of 
time  and  human  energy  in  the  puddling  furnace 
or  charcoal  bloomery. 

The  story  of  Bessemer’s  discovery  is  of  un¬ 
usual  interest.  Experiments  had  been  made 
from  time  to  time  to  improve  iron  castings  by 
the  addition  of  wrought-iron  scrap  to  pig  iron 
in  a  cupola,  and  Bessemer  had  achieved  more 
success  than  his  contemporaries  by  the  use  of 
a  reverberatory  furnace  instead  of  a  cupola, 
into  which  he  had  introduced  great  improve¬ 
ments  such  as  a  hollow  bridge  wall  through 
which  jets  of  air  were  forced,  giving  a  higher 
temperature,  enabling  him  to  fuse  more  steel 
in  the  bath  of  cast  iron.  JIow  he  came  to  dis¬ 
cover  that  great  principle  on  which  all  air- 
blast  processes  of  steelmaking  are  based  is 
best  told  in  his  own  words.  In  connection 
with  the  description  of  some  experiments  with 
his  forced  draft  reverberatory  furnace  he  says : 
((Some  pieces  of  pig  iron  on  one  side  of  the 
furnace  attracted  my  attention  by  remaining 
unmelted  in  the  great  heat  of  the  furnace,  and 
I  turned  on  a  little  more  air  through  the  fire 
bridge  with  the  intention  of  increasing  the 
combustion.  On  again  opening  the  furnace 
door,  after  an  interval  of  half  an  hour,  these 
two  pieces  of  pig  iron  still  remained  unfused. 
I  then  took  an  iron  bar  with  the  intention  of 
pushing  them  into  the  bath  when  I  discovered 
that  they  were  merely  thin  shells  of  decarbur- 
ized  iron  showing  that  atmospheric  air  alone 
was  capable  of  wholly  decarburizing  gray  pig 
iron  and  converting  it  into  malleable  iron  with¬ 
out  puddling  or  any  other  manipulation.  Thus 
another  direction  was  given  to  my  thoughts, 
and  after  due  deliberation  I  became  convinced 
that  if  air  could  be  brought  into  contact  with 
a  sufficiently  extensive  surface  of  molten  crude 
iron  it  would  be  rapidly  converted  into  malle¬ 
able  iron.® 

With  great  enthusiasm  Bessemer  proceeded 
to  the  next  step,  namely,  the  experimental  test 
of  his  conviction.  He  procured  a  crucible  hav¬ 
ing  a  perforated  cover  and  a  pipe  of  refractory 
material  passing  through  the  lid,  connected  to 
a  blast  supply.  A  small  quantity  of  cast  iron 
was  melted  in  the  crucible  and  while  still  in 
the  furnace  a  current  of  air  was  passed  through 


564 


STEEL,  THE  BESSEMER  PROCESS 


it.  After  30  minutes  blowing  the  contents  of 
the  crucible  were  found  to  be  soft  malleable 
iron.  The  next  thing  to  be  determined  was 
whether  the  chemical  reactions  caused  by  the 
blowing  would  generate  sufficient  heat  to  keep 
the  contents  of  the  crucible  liquid  without  any 
additional  heat  being  applied  from  outside. 
This  seemed  a  preposterous  idea  —  that  blow¬ 
ing  air  into  molten  iron  should  only  not  solidify 
it  in  a  short  time,  but  actually  increase  its  tem¬ 
perature  very  materially.  But  Bessemer  was 
confident  it  would  be  so  and  immediately  set 
about  the  construction  of  a  converter.  The  first 
converter  was  about  four  feet  in  height,  cylin¬ 
drical,  having  a  flat  top  with  a  circular  open¬ 
ing,  and  six  horizontal  tuyeres  around  the  bottom 
fed  by  a  circular  blast  pipe.  Its  capacity  was 
about  700  weight  of  iron,  which  was  introduced 
by  a  sort  of  funnel  in  the  side  after  the  blast 
was  turned  on.  The  first  blow  was  full  of 
surprises,  for  what  took  place  could  be  readily 
seen,  whereas  in  the  former  experiments  in 
the  crucible  the  entire  apparatus  was  out  of 
sight.  For  the  first  few  minutes  sparks  and 
smoke  were  emitted  from  the  converter,  but 
then  a  flame  burst  forth,  which  increased  in 
violence  so  that  no  one  could  go  near  the 
converter.  Then  the  flame  died  down  and  the 
metal  was  tapped  out  through  a  hole  in  the 
bottom  of  the  converter,  and  found  to  be  malle¬ 
able.  The  possibilities  of  the  process  were  now 
demonstrated  beyond  the  slightest  doubt,  but 
prodigious  labors  were  yet  to  be  undertaken 
in  order  to  make  it  mechanically  perfect.  The 
chief  difficulties  were  that  during  the  operation 
large  quantities  of  slag  and  some  drops  of  iron 
were  blown  out  of  the  converter,  and  that  the 
blast  had  to  be  kept  on  during  the  whole  time 
of  introducing  the  charge  and  also  tapping  it 
out  when  converted.  Many  changes  were  made 
in  the  interior  shape  to  obviate  the  first.  The 
height  was  increased  and  a  double  dome¬ 
shaped  top  added  with  the  idea  that  any  pro¬ 
jections  of  slag  and  iron  would  strike  the 
dome  and  drop  back  into  the  converter.  This 
was  fairly  successful  and  was  the  type  of  con¬ 
verter  used  in  the  first  public  exhibition  of  the 
process.  In  order  to  overcome  the  necessity  of 
keeping  up  the  blast  while  filling  and  emptying 
the  converter  the  shape  which  is  so  well  known 
to-day  was  evolved  after  a  great  many  changes 
and  experiments.  It  had  to  be  a  movable 
vessel,  in  order  to  bring  the  metal  away  from 
the  tuyeres  and  permit  of  shutting  off  the  blast, 
and  so  a  shape  somewhat  oval,  and  with  a 
mouth  inclined  to  one  side  at  an  angle,  the 
whole  mounted  on  trunnions,  became  the  stand¬ 
ard  Bessemer  converter.  Other  vast  improve¬ 
ments  came  quickly,  the  hydraulically  driven 
rack  and  pinion  to  rotate  the  converter,  the 
hydraulic  crane  for  handling  the  ladle  and  the 
casting  pit  for  handling  of  ingots  and  molds. 
One  of  the  difficulties  encountered  was  the  mix¬ 
ing  of  the  slag  with  the  iron,  and  this  was  over¬ 
come  by  providing  a  ladle  having  an  opening 
at  the  bottom  which  was  closed  by  a  refrac¬ 
tory  stopper  attached  to  a  rod.  The  iron  was 
run  into  the  ladle  and  the  stopper  held  in  posi¬ 
tion  till  it  was  full.  Then  as  the  slag  floated 
the  stopper  was  withdrawn,  allowing  perfectly 
clean  metal  to  run  into  the  ingot  molds. 

The  Bessemer  process  has  another  peculiar 
and  romantic  feature  in  its  history  in  that  it  has 


been  twice  invented.  When  he  took  out  United 
States  patents  in  1856  Bessemer  was  confronted 
at  once  by  a  priority  of  claim  to  invention  by 
William  Kelly.  The  contention  was  sustained 
in  the  United  States  courts  and  Kelly  was 
granted  a  patent.  It  is  now  not  doubted  that 
while  the  two  men  independently  and  separately 
discovered  the  principle,  Kelly  was  ahead  of 
Bessemer  some  eight  or  nine  years  in  his  dis¬ 
covery.  Kelly  was  in  the  iron  business  in  Eddy- 
ville,  Ky.,  in  1846,  refining  iron  in  an  old- 
fashioned  refinery,  to  make  kettles  used  in  the 
manufacture  of  sugar.  He  was  an  inventive 
genius,  but  a  poor  business  man.  An  inspiration 
came  to  him  one  day  while  watching  the 
progress  of  his  refinerjq  on  noticing  that  at  a 
certain  place  where  the  blast  of  air  happened 
to  play  on  the  molten  iron  direct  without  the 


Modern  Rotary  Converter. 

intervention  of  any  fuel,  it  became  white  hot 
and  boiled  violently.  He  immediately  realized 
the  revolutionary  nature  of  his  discovery  and 
his  knowledge  of  metallurgy  easily  furnished 
him  with  the  explanation,  namely,  that  the  car¬ 
bon  content  of  the  iron  was  acting  as  fuel,  and 
by  its  combustion  increasing  the  temperature  of 
the  iron.  It  was  later  discovered  that  the  lar¬ 
gest  addition  of  heat  arose  from  the  oxidation  of 
the  silicon  content,  and  that  where  less  than  one 
per  cent  of  silicon  exists  in  the  iron  the  Besse¬ 
mer  process  fails.  On  speaking  of  his  hopes  he 
was  met  with  derision,  but  proceeded  to  make 
a  public  demonstration  which  convinced  all  who 
saw  it.  But,  as  with  nearly  all  important  dis- 
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ccveries,  there  was  a  hard  battle  ahead  of 
Kelly.  There  is  always  a  prejudice  against 
revolutionary  discoveries,  and  Kelly’s  customers 
refused  to  accept  iron  refined  by  the  new 
method  even  though  it  passed  the  customary 
tests.  His  financial  backing  was  also  withdrawn, 
but  Kelly  could  not  be  extinguished.  How  he 
persevered  with  his  process  when  experiment 
after  experiment  failed,  how  he  worked  secretly 
in  the  forest,  and  finally  got  permission  from 
the  Cambria  Iron  Works  to  erect  a  converter 
(the  eighth  he  had  constructed)  in  their  works, 
and  how  after  a  disastrous  commencement  suc¬ 
cess  was  finally  achieved,  are  familiar  stories. 
Kelly  was  recognized  as  the  inventor  of  the 
Bessemer  process,  and  while  Bessemer’s  patents 
were  refused  renewal,  Kelly’s  were  renewed. 
He  died  in  1888. 

The  Bessemer  Process  To-Day. —  In  mod¬ 
ern  American  practice  the  pig  iron  is  sometimes 
used  direct  in  a  fluid  condition  from  the  blast 
furnace  and  sometimes  remelted  in  cupolas. 
Rapid  working  is  the  object  aimed  at  so  as  to 
avoid  loss  of  heat  by  radiation,  and  permit  of 
the  use  of  lower  silicon  in  the  pig  iron.  To¬ 
day  but  little  more  than  1  per  cent  of  silicon 
is  permitted  in  the  charge  and  the  blow  is  made 
in  from  9  to  12  minutes.  With  a  larger  pro¬ 
portion  of  silicon  the  blow  is  unduly  pro¬ 
longed.  Even  with  this  comparatively  low 
content  of  silicon  the  blows  are  sometimes  too 
hot  and  steel  scrap  has  to  be  added  in  the  con¬ 
verter  during  the  blow  to  cool  it  off.  In  place 
of  scrap  a  jet  of  steam  is  sometimes  turned  on. 
As  regards  the  capacity  of  the  converter  any¬ 
thing  less  than  10  tons  is  considered  a  small 
converter  and  the  usual  amount  treated  at  one 
time  is  from  10  to  20  tons.  Two  types  of  the 
Bessemer  process  are  in  use,  known  respec¬ 
tively  as  the  acid  process  and  the  basic  process. 
The  difference  lies  in  the  character  of  the  lining 
with  which  the  converter  is  fitted.  In  the 
first  named  type  this  lining  is  of  acid  material, 
chiefly  silica  (held  together  with  fire-clay)  ; 
and  in  the  second  type  it  is  of  basic  quality, 
generally  calcined  dolomite,  held  together  with 
a  small  proportion  of  tar.  In  the  latter  case 
a  percentage  of  lime  is  added  to  the  charge 
before  the  blowing  begins  —  the  purpose  being 
the  formation  with  the  silica  of  a  basic  slag 
which  does  not  attack  the  lining. 

In  the  acid  process  the  sulphur  and  phos¬ 
phorus  elements  of  the  iron  are  not  removed, 
the  acid  slag  refusing  to  dissolve  them.  It  is 
imperative,  therefore,  that  iron  selected  for  the 
acid  process  should  contain  less  than  .10  per 
cent  of  phosphorus  and  less  than  .08  per  cent 
of  sulphur  in  order  to  yield  a  grade  of  Bes¬ 
semer  steel  acceptable  to  the  market.  In  the 
basic  process  the  oxidized  silicon  is  readily  ab¬ 
sorbed  by  the  basic  slag,  and  hence  is  more 
quickly  removed  than  it  is  in  the  acid  process. 
The  carbon  ingredient  is  next  eliminated;  and 
following  that  condition  the  phosphorus  and 
a  part  of  the  sulphur  are  absorbed  by  the  basic 
lime  slag.  The  basic  process  is  most  largely 
in  use  in  regions  where  the  phosphorus  con¬ 
tent  of  the  iron  is  large  —  particularly  in  Ger¬ 
many  and  Great  Britain.  In  the  United  States 
the  acid  process  prevails  almost  universally. 
The  lining  generally  consists  of  brick,  sand 
or  stone  and  the  walls  are  lined  to  a  thickness 
of  about  one  foot.  The  bottom  section  of  the 


converter  containing  the  tuyeres  is  separate 
from  the  main  section  and  is  about  26  inches 
thick  on  account  of  the  great  amount  of  corro¬ 
sion  that  takes  place  there  and  each  vessel  has 
a  number  of  extra  bottoms  so  that  they  can 
be  quickly  changed  when  burned  out.  The 
diameter  of  the  tuyeres  is  about  half  an  inch. 
The  pressure  of  blast  varies  from  30  to  10 
pounds,  the  former  being  used  at  the  com¬ 
mencement  of  the  blow  and  the  latter  being 
the  lowest  it  would  ever  be  safe  to  reduce  it  to, 
and  this  only  when  the  blow  is  particularly  hot 
or  the  projections  of  slag  excessive.  Sufficient 
air  must  always  be  kept  on  to  support  the 
iron  and  prevent  it  running  into  the  tuyeres 
and  wind  box.  The  converters  are  rotated  to 
suit  the  exigencies  of  blowing,  and  receiving 
or  pouring  the  metal,  by  means  of  a  pinion  at¬ 
tached  to  the  trunnion,  and  a  hydraulically 
driven  rack.  The  illustrations  to  this  article 
give  a  good  idea  of  the  development  of  the 
converter  from  the  earliest  type. 

The  Clapp-Griffiths  Bessemer. — This  proc¬ 
ess,  which  is  now  practically  obsolete,  was  one 
of  the  earlist  types  of  Baby  Bessemer  con¬ 
verters.  Its  capacity  was  from  two  to  three 
tons.  A  stationary  side-blown  converter  was 
used,  having  a  slag  spout  at  one  side  from 
which  the  slag  poured  during  the  boil.  The 
converter  was  in  two  sections,  being  jointed 
on  a  line  above  the  tuyeres  and  the  bottom 
section  was  handled  and  put  in  place  on  a  car 
which  could  be  lifted  by  a  hydraulic  ram. 
The  only  original  feature  of  the  converter  was 
the  slag  spout,  and  the  benefit  derived  from  its 
use  was  always  problematical.  It  was  claimed 
that  the  steel  made  in  this  converter,  even 
though  high  in  phosphorus,  was  vastly  superior 
to  that  made  in  ordinary  converters.  This 
claim  was  of  course  not  substantiated. 

The  Robert  Process. —  In  this  process  a 
rotary  converter  was.  used  with  horizontal 
tuyeres  placed  tangentially,  in  order  to  impart 
a  rotary  motion  to  the  metal.  The  tuyeres 
were  submerged,  but  near  to  the  surface  of 
the  bath.  Whilst  the  loss  was  greater  than  in 
the  ordinary  vessel,  a  hotter  steel  was  made, 
which  was  suitable  for  steel  castings,  and  for 
this  purpose  it  was  almost  exclusively  used. 

The  Tropenas  Process. —  This  has  been  by 
far  the  most  successful  development  of  the 
Bessemer  process  for  casting  work,  introducing 
the  idea  that  the  violent  mechanical  disturbance 
of  the  bath  is  unnecessary  and  that  the  more 
tranquil  the  bath  is  the  purer,  sounder  and 
better  will  be  the  steel.  A  rotary,  side  blown 
converter  of  two  tons  capacity  is  used,  and 
the  tuyeres  are  arranged  in  a  symmetrical  posi¬ 
tion  from  the  centre  tuyere  in  order  that  any 
tendency  to  stirring  or  rotation  may  be  neutral¬ 
ized.  The  tuyeres,  moreover,  are  never  beneath 
the  surface  of  the  metal,  though  they  approach 
it  very  closely.  A  second  row  of  tuyeres  is 
placed  a  few  inches  higher  than  and  parallel 
with  the  lower  tuyeres,  and  when  the  carbon 
flame  appears  these  tuyeres  are  opened,  admit¬ 
ting  air  to  complete  the  combustion  of  carbon 
from  CO  to  C02.  The  result  of  this  is  to 
increase  the  temperature  of  the  bath  by  radia¬ 
tion.  A  high  silicon,  high  manganese  mixture 
is  used  in  the  converter,  and  results  in  exceed¬ 
ingly  hot  and  fluid  steel,  which  can  be  car- 
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ried  around  in  hand  ladles  and  poured  into  very 
small  and  complicated  shapes. 

When  the  blast  is  first  started  the  surface 
only  of  the  metal  is  oxidized,  three  pounds 
pressure  of  air  being  used,  and  by  dilution  and 
change  of  specific  gravity  a  fresh  surface  is 
constantly  presented  to  the  action  of  the  blast 
without  any  mechanical  disturbance  whatever. 
In  this  way  the  possibility  of  occluded  gases  is 
reduced  to  a  minimum,  no  more  air  being  intro¬ 
duced  than  is  necessary  for  the  chemical  re¬ 
action.  The  fact  remains,  however,  that  for 
casting  basic  open  hearth  steal  is  greatly  pre¬ 
ferred. 

The  Roll  of  Honor. — The  history  of  the  de¬ 
velopment  of  the  Bessemer  process  in  the 
United  States  is  the  history  of  a  company  of 
the  brightest  minds  this  country  has  produced. 
There  is  no  doubt  that  the  Bessemer  process  is 
worked  more  perfectly  in  America  than  else¬ 
where,  and  the  credit  must  be  given  to  those 
brilliant  men  who  in  the  early  days  gave  their 
great  intellects  to  its  problems  and  overcame 
them.  The  most  important  work  has  been  done 
by  A.  L.  Holley,  John  and  George  Fritz,  Wil¬ 
liam  R.  Jones  and  Robert  W.  Hunt.  To  Alex¬ 
ander  Lyman  Holley  one  of,  if  not  the  fore¬ 
most  American  engineers,  were  granted  10  pat¬ 
ents  in  connection  with  the  Bessemer  process 
alone,  some  of  them  being  raised  converters, 
hydraulic  cranes,  accumulating  ladles  and  con¬ 
verter  bottoms.  Holley  investigated  the  Besse¬ 
mer  process  in  England  in  1863  and  realizing 
its  possibilities  and  also  its  defects  obtained 
the  only  American  license,  and  set  to  work  to 
perfect  its  machinery.  The  latest  and  most  im¬ 
portant  of  the  modern  improvements  is  the 
Jones  metal  mixer,  which  is  a  large  storage  re¬ 
ceiver  in  which  the  various  quantities  of  iron 
direct  from  the  blast  furnace  are  stored  and 
equalized,  so  that  the  silicon  is  uniform  in  the 
converter.  One  of  the  most  important  links  in 
this  perfectly  welded  chain  was  the  work  of 
Robert  Mushet,  who  devdloped  the  method  of 
recarburizing  the  iron  after  blowing  in  the  con¬ 
verter.  The  Swedish  method  of  checking  the 
blowing  when  the  carbon  had  been  reduced 
to  the  proper  percentage  proved  too  slow  and 
uncertain.  Mushet’ s  plan  was  to  burn  out  all 
the  carbon  and  restore  a  right  proportion  by 
the  addition  of  a  quantity  of  melted  spiegeleisen 
(about  10  per  cent)  after  the  blow.  Without 
bis  method  the  Bessemer  process  could  not 
have  been  a  commercial  success.  Considerable 
trouble  was  caused  in  the  early  days  by  the  con- 
fliction  of  the  Bessemer  and  Kelly  patents.  The 
Winslow,  Griswold  and  Holley  Company  at 
Troy  had  control  of  the  Bessemer  patents 
covering  the  important  and  essential  machinery, 
and  the  owners  of  the  Kelly  and  Mushet  patents 
could  not  operate  without  the  use  of  this  ma¬ 
chinery.  In  fact  each  side  was  necessary  to  the 
other  and  naturally  this  resulted  in  an  agree¬ 
ment  by  which  a  joint-stock  company  of  all  the 
pneumatic  steel  manufacturers  was  made.  All 
the  patents  on  these  processes  have  now  ex¬ 
pired.  According  to  the  1919  census  of  manu¬ 
factures  there  were  in  the  United  States  in  that 
yeair  over  8,000  plants  engaged  in  the  manufac¬ 
ture  of  Bessemer  steel.  Their  combined  prod¬ 
uct  was  6,946,939  tons  of  ingot  steel  and  30,618 
tons  of  alloy  steel.  The  decline  in  the  use  of 
Bessemer  steel  in  favor  of  open  hearth  steel  is 


markedly  indicated  by  the  decrease,  of  nearly 
3,000,000  tons  in  the  annual  production  for  the 
census  period  1909-14  for  the  former  and  an 
equal  gain  for  the  latter.  The  production 
of  open  hearth  steel  in  1919  was  26,726,036 
tons  —  nearly  four  times  that  of  the  Bessemer 
product.  See  Steel  —  Open  Hearth  Manu¬ 
facture.  Consult  Hall,  J.  H.,  (The  Steel 
Foundry)  (New  York  1914)  ;  Harbord,  F.  W., 
and  Hall,  J.  W.,  (The  Metallurgy  of  SteeP 
(London  1918)  ;  Stoughton,  B.,  (The  Metal¬ 
lurgy  of  Iron  and  SteeP  (New  York  1913). 

Arthur  Simonson, 

Metallurgical  Engineer,  Philadelphia,  Pa. 

STEEL,  ELECTRICAL  PROCESSES 
OF  MANUFACTURE.  Electrometallurgical 
procesres  for  the  manufacture  of  pig  iron, 
steel  and  ferro-alloys,  have  received  profound 
attention  from  a  commercial  point  of  view 
during  the  years  of  this  century.  In 
fact,  a  commercial  production  of  electric 
steels  seems  to  coincide  almost  exactly 
with  the  opening  of  the  20th  century,  for  we 
have  it  as  a  matter  of  record  that  three  days 
before  its  beginning  Heroult  delivered  to 
Messrs.  Schneider  and  .  Company,  Creusot, 
France,  a  carload  of  electric  steel  bars.  This  is 
the  first  record  we  have  of  a  commercial  sale 
and  delivery  of  .  such  steel.  Experiments  were 
made  and  basic  patents  covering  different 
processes  were  taken  out  during  the  closing 
years  of  the  19th  century.  It  is  over  40  years, 
however,  since  Sir  William  Siemens  constructed 
and  patented  an  electric  arc  furnace  which 
would  melt  steel.  It  is  not  recorded  that  he 
believed  this  laboratory  furnace  was  the  begin¬ 
ning  of  the  new  industry,  but  whether  he 
thought  so  or  not  he  stated  very  clearly  the 
reasons  why  electric  furnaces  should  be  su¬ 
perior  to  other  furnaces  where  the  product  is 
in  contact  with  the  products  of  combustion  of 
carbonaceous  fuel.  The  advantages  of  electric 
melting  as  stated  by.  Siemens  are,  first,  the 
degree  of  temperature  is  theoretically  unlimited ; 
second,  the  fusion  is  effected  in  a  perfectly 
neutral  atmosphere;  third,  the  operation  can  be 
carried  on  in  a  laboratory  without  much  prepa¬ 
ration  and  under  the  eye  of  the  operator; 
fourth,  the  limit  of  heat  practically  obtainable 
with  the  use  of  ordinary  refractory  material  is 
very  high,  because  in  the  electric  furnace  the 
fusing  material  is  at  a  higher  temperature  than 
the  crucible,  whereas  in  ordinary  fusion  the 
temperature  of  the  crucible  exceeds  that  of  the 
material  fused  within  it.  In  short,  he  says  that 
the  function  of  electric  melting  is  to  <(effect 
such  reactions  and  decompositions  as  require 
for  their  accomplishment  an  intense  degree  of 
heat,  coupled  with  freedom  from  such  dis¬ 
turbing  influences  as  are  inseparable  from  a 
furnace  worked  by  the  combustion  of  carbona¬ 
ceous  materials.®  The  soundness  of  these 
conclusions  as  applied  to  commercial  conditions 
have  been  amply  confirmed  during  the  past 
decade.  It  seems  like  the  fulfilment  of  proph¬ 
ecy,  for  they  were  overlooked  and  all  but  for¬ 
gotten  for  nearly  a  generation  until  there  arose 
a  group  of  engineers  and  inventors  in  several 
European  countries  during  the  closing  years 
of  the  last  century  who  perfected  various 
processes  for  doing  in  the  mills  what  Siemens 
had  done  in  the  laboratory.  The  enthusiastic 
claims  of  these  inventors  were  not  received 
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with  much  interest  by  the  steel  men,  but  the 
Canadian  government  displayed  commendable 
foresight  when  it  appointed  a  commission  in 
1903  to  investigate  these  processes  at  first 
hand  in  Europe,  and  in  their  report  in  1904 
Professor  Harbord,  the  metallurgist  of  the  com¬ 
mission,  stated  first  ((that  steel  equal  in  all 
respects  to  the  best  Sheffield  crucible  steel  could 
be  produced  either  by  the  Kjellin,  Heroult  or 
Keller  processes  at  a  cost  considerably  less 
than  the  cost  of  producing  high  class  crucible 
steel,®  and  second,  ((at  present  structural  steel, 
to  compete  with  Siemens  or  Bessemer  steel, 
cannot  be  economically  produced  in  the  electri¬ 
cal  furnaces,  and  such  furnaces  can  be  used 
commercially  for  the  production  of  only  very 
high  class  steel  for  special  purposes.®  Even 
this  opinion  of  a  competent  observer  was  not 
sufficient  to  overcome  the  conservatism  of  the 
crucible  steel  makers.  The  venerable  crucible 
process  had  withstood  the  competition  of  Besse¬ 
mer  steel  and  of  acid  and  basic  open  hearth 
steel,  and  it  \yas  only  natural  that  the  new 
arrival  should  be  viewed  with  distrust. 

At  the  time  of  this  report  the  writer  found 
it  very  difficult  to  accept  Harbord’s  first  con¬ 
clusion  except  in  so  far  as  it  applied  to  the 
induction  type  of  furnace,  in  which  at  that  time 
no  purification  of  the  charge  was  attempted, 
and  to  make  a  good  steel  one  started  with 
selected  raw  materials  just  as  in  crucible  melt¬ 
ing.  The  combination  of  melting  and  refining 
in  one  operation  did  not  appear  promising,  and 
such  samples  of  steel  as  came  under  examina¬ 
tion,  both  foreign  and  domestic,  did  not  tend  to 
change  this  opinion.  Metallurgically  considered, 
electric  furnaces  are  of  two  kinds.  First,  the 
early  melting  furnaces  analogous  to  the  crucible 
steel  process  —  for  example,  the  earlier  Girod 
or  the  Colby  and  Kjellin  induction  furnaces; 
and  second,  smelting  or  refining  furnaces,  such 
as  the  Keller  or  Heroult  furnaces  for  either  pig 
iron  or  steel.  In  furnaces  of  the  melting  type 
we  must  start  with  the  best  raw  materials  if 
we  wish  to  produce  the  best  steel.  Furnaces 
of  the  second  type  may  be  used  (a)  for  the 
electric  refining  of  pig  iron  direct  from  the 
blast  furnace;  (b)  for  melting  and  refining 
cold  pig  iron  and  scrap;  (c)  for  the  direct 
reduction  of  iron  from  its  ores  with  or  without 
subsequent  refining  to  produce  steel;  (d)  the 
electric  refining  furnace  such  as  the  Heroult, 
may  be  used  as  an  adjunct  to  the  open  hearth 
or  Bessemer  process,  in  which  the  preliminary 
melting  and  refining  is  done.  Electrically  con¬ 
sidered,  these  furnaces  include  (a)  arc  fur¬ 
naces,  e.g.,  the  Stassanno  process ;  (b)  arc- 
resistance,  e.g.,  Heroult  steel  process;  (c)  re¬ 
sistance  furnaces,  e.g.,  the  Keller,  Harmet  and 
Heroult  pig-iron  furnaces,  in  all  of  which 
there  is  a  movable  carbon  electrode  and  the 
hearth  constitutes  a  fixed  electrode.  These  fur¬ 
naces  are  especially  suited  to  the  reduction  of 
iron  ore,  the  charge  of  ore,  lime  and  coke 
constituting  a  resistance  conductor  between  the 
movable  electrode  and  the  fixed  electrode.  In 
the  Gin  process  a  current  is  passed  through  the 
melt  itself,  making  use  of  the  Joule  effect.  In 
the  Girod  crucible  process  we  have  what  may 
be  called  a  furnace  of  the  superficial  resistance 
type.  The  current  does  not  pass  through  the 
charge  itself.  The  furnace  consists  of  a  cru¬ 
cible  of  refractory  materials  surrounded  by  a 


granular  carbon  resistance  material  to  which 
the  current  is  conveyed  by  solid  carbon  con¬ 
ductors,  and  the  whole  device  is  enclosed  in  a 
refractory  chamber  of  non-conducting  ma¬ 
terials  for  thermal  and  electrical  insulation ; 
(d)  the  induction  furnace  invention  is  due  to 
E.  A.  Colby,  but  Kjellin,  Schneider  and  others 
employed  the  same  principle,  in  that  the  heating 
current  is  an  induced  one,  generated  in  an 
annular  (bath  of  metal  constituting  a  single¬ 
turn-secondary  of  a  step-down  transformer.  In 
the  original  Colby  patents  the  primary  windings 
of  the  transformer  surrounded  both  the  electro¬ 
magnet  and  the  crucible  itself.  In  the  Kjellin 
process  the  primary  winding  is  close  to  one  leg 
of  the  electro-magnet  and  both  are  surrounded 
by  the  single-turn-secondary  or  crucible  itself. 
It  would  appear  that  there  might  be  an  ad¬ 
vantage  in  dividing  the  primary  winding  into 
two  parts,  one  within  and  one  without  the 
crucible-secondary,  in  other  words,  in  com¬ 
bining  the  Colby  and  Kjellin  constructions  in 
the  same  furnace.  In  the  limited  space  of  this 
article  only  a  few  typical  processes  can  be 
described  illustrating  some  of  the  above-men¬ 
tioned  general  principles  of  construction.  The 
variety  of  details  of  construction  are  very 
numerous,  but  the  underlying  principles  are  not 
so  numerous ;  in  fact,  while  so-called  new  proc¬ 
esses  have  been  introduced  frequently  during 
the  past  15  years,  they  do  not  constitute  essen¬ 
tially  new  discoveries,  but  differ  only  in  details 
of  application  of.  the  electric  heating  and  of 
furnace  construction. 

Before  describing  a  few  of  the  processes  it 
may  be  said  that  in  the  earlier  days  of  electric 
steel  furnaces  it  was  considered  that  they  could 
only  be  installed  in  places  most  favorably  lo¬ 
cated  for  a  cheap  supply  of  power,  or  in  places 
where  metallurgical  fuel,  such  as  coal  and  coke, 
was  extremely  scarce  and  high  priced.  The 
earlier  furnaces  were  all  of  the  single-phase 
type,  and  in  the  case  of  those  employing  elec¬ 
trodes  only  one  or  two  electrodes  were  used. 
About  10  years  ago  three-phase  furnaces  with 
three  electrodes  came  into  use,  and  since  that 
time  furnaces  with  from  four  to  six  electrodes 
have  been  produced  in  the  larger  sizes.  The 
cheapening  of  power  costs  in  many  localities 
has  brought  about  a  much  more  general  in¬ 
troduction  of  these  furnaces  than  was  con¬ 
templated  even  by  their  inventors.  Another 
early  idea  in  regard  to  electric  furnaces  oper¬ 
ation  was  that  they  could  only  be  used  commer¬ 
cially  for  refining  material  previously  melted 
in  the  open  hearth  or  the  Bessemer.  The 
first  installation  in  the  United  States,  which 
was  made  at  the  plant  of  the  Halcomb  Steel 
Company,  was  of  this  type,  and  the  electric 
furnace,  which  was  of  four  gross  ton  capacity, 
was  used  for  refining  material  melted  in  a 
20-ton  basic  open  hearth  furnace.  This  in¬ 
stallation  is  still  in  use  after  13  years  of  con¬ 
tinuous  service.  An  identical  installation  was 
started  in  Germany  at  almost  the  same  time. 
To-day  furnaces  operated  on  cold  charges  are 
much  more  numerous  than  those  employing  the 
original  duplex  process,  and  they  are  located 
in  places  that  formerly  would  have  been  thought 
unsuitable  for  such  installations. 

The  Stassano  Process. —  In  the  Stassano 
furnace  the  heat  is  radiated  from  one  or  more 
pairs  of  large  carbon  electrodes  placed  above 
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the  charge  and  in  the  top  of  the  furnace.  The 
furnace  is  of  the  arc  type,  and,  as  the  elec¬ 
trodes  are  not  in  contact  with  the  material  that 
is  to  he  melted,  it  is  plain  that  no  impurities 
are  introduced  into  the  melt  from  the  electrodes 
themselves.  Either  iron  or  steel  may  be  pro¬ 
duced,  depending  upon  the  mixture  used.  With 
the  earlier  furnaces  of  this  type  the  hearth 


large  electrodes  pass  through  the  roof  of  the 
furnace.  In  the  single-phase  furnace,  such  as 
was  first  used  exclusively,  the  current  passes 
down  one  of  these  electrodes,  crosses  a  narrow 
air  gap  through  the  slag  into  the  melt,  and  is 
then  conducted  back  through  the  slag  and  an¬ 
other  air  gap  to  the  second  electrode.  Alter¬ 
nating  current  of  about  100  volts  is  used.  The 


Tratacen  action  E  F 

Heroult  Steel  Furnace. — A,  lip  of  furnace;  H,  dolomite  brick,  lining  the  metal  shell;  K,  crushed  dolomite  constitut¬ 
ing  the  hearth;  E,  one  of  the  electrodes;  R,  S,  T,  P,  Z  parts  of  device  for  regulating  the  position  of  the  electrodes. 


rotated  during  the  operation  at  a  small  angle 
to  the  vertical,  facilitating  the  mixture  of  the 
ingredients  and  the  reactions  taking  place  in 
them.  This  process  is  still  in  use  in  Italy  with 
both  rotating  and  stationary  hearths.  Its  use 
has  not  been  adopted  to  any  very  great  extent 
in  other  countries,  and  some  of  the  installations 
that  were  made  in  this  country  have  been  aban¬ 
doned.  It  was  found  that  the  arc,  placed  so 
high  above  the  charge,  produced  an  excessive 
heating  of  the  refractories  of  the  roof,  and 
that  the  expense  for  upkeep  was  high.  The 
furnace  is  capable,  however,  of  producing  high- 
quality  steel. 

Heroult  Process. —  This  process,  as  applied 
to  the  production  of  steel,  makes  use  of  an  arc- 
resistance  tilting  furnace,  usually  basic  lined 
with  dolomite  or  magnesite.  Two  or  more 


width  of  the  air  gap  is  automatically  regulated 
by  very  ingenious  devices  which  automatically 
raise  or  lower  the  electrode  as  the  resistance 
in  the  circuit  varies.  Tool  steel,  or  structural 
materials,  and  especially  alloy  steels,  can  be 
made  by  this  process  in  this  furnace  either  from 
a  charge  of  cold  materials  or  from  a  liquid 
charge  previously  melted  in  some  other  fur¬ 
nace.  The  charge  may  consist  of  miscellaneous 
scrap,  ore  and  lime,  and  usually  some  fluor¬ 
spar,  sand  and  lime  are  used  for  the  prepara¬ 
tion  of  slags  toward  the  end  of  the  process. 
When  it  is  desired  to  remove  both  sulphur 
and  phosphorus  from  the  charge  it  is  custom¬ 
ary  to  rake  off  the  first  slag  formed  during 
the  melting-down  period,  and  with  it  goes  most 
of  the  phosphorus.  The  operation  during  this 
period  is  oxidizing.  After  the  phosphorus  slag 
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is  removed  a  second  slag,  usually  known  as  a 
((carbide  slag,®  is  formed,  and  under  reducing 
conditions  in  the  furnace  the  sulphur  is  very 
largely  eliminated.  In  this  particular  the  elec¬ 
tric  processes  of  several  types  are  far  superior 
to  any  other  processes  for  removing  sulphur. 
When  such  furnaces  are  used  in  conjunction 
with  the  basic  open  hearth  furnace,  the  bur¬ 
den  of  dephosphorizing  is  borne  by  the  basic 
open  hearth  and  desulphurizing  and  deoxi¬ 
dizing  only  are  done  in  the  electric  furnace,  and 
the  operation  is  carried  out  entirely  under  re¬ 
ducing  conditions. 


made  by  the  Canadian  commission,  by  Dr.  V. 
Engelhardt  and  by  the  writer,  during  the 
earlier  years  of  its  operation.  The  furnace, 
as  described  by  Dr.  Haanel,  constitutes  a  step- 
down  transformer.  A  primary  coil  of  insulated 
wire  is  wound  about  one  leg  of  the  magnetic 
circuit.  The  secondary  is  formed  by  the 
charge  in  an  annular  groove,  also  surrounding 
the  same  leg  of  the  magnetic  circuit.  In  the 
original  Kjellin  furnace  at  Gysinge,  Sweden, 
the  primary  alternating  current  is  delivered  at 
90  volts  and  3,000  amperes.  The  secondary 
current  induced  in  the  charge  itself  is  of  low 


A,  is  just  above  the  primary  coil;  B,  iron  core  or  magnetic  circuit;  and  C,  the  bath  (secondary  circuit).  The  advan¬ 
tages  of  this  furnace  are  that  it  can  be  tipped  over  the  lip,  or  from  the  taphole,  and  can  easily  be  repaired  and  relined  when 
necessary. 


Colby  and  Kjellin  Processes. —  The  in¬ 
ventor  of  the  induction  furnace  was  Mr.  Ed¬ 
ward  A.  Colby,  an  American.  It  does  not 
appear,  however,  that  at  the  time  of  taking  out 
his  patents  in  1890  he  had  any  idea  that  the 
process  might  be  used  on  a  large  scale  for  steel 
melting.  Ten  years  later  Kjellin,  in  Sweden, 
employed  the  principle  of  induction  to  the  con¬ 
struction  of  electrical  furnaces  for  steel  melt¬ 
ing,  and  since  the  results  of  these  later  experi¬ 
ments  have  been  made  public  Colby  has  also 
designed  a  furnace  for  similar  use.  The 
Kjellin  process  was  put  into  actual  service  in 
Sweden  about  1900,  producing  a  merchantable 
product,  mostly  tool  steel,  and  has  been  made 
the  subject  of  many  careful  investigations. 
This  process  naturally  attracted  the  attention 
of  makers  of  high-grade  steels  as  the  nearest 
substitute  for  the  old  process  of  crucible  melt¬ 
ing.  The  furnace  was  studied  in  operation, 
and  careful  investigations  of  the  product  were 


potential,  and  the  conversion  of  electric  energy 
into  heat  takes  place  in  the  substance  of  the 
charge  itself.  The  furnace  may  be  either  acid 
or  basic  lined,  but  the  latter  is  most  used,  the 
lining  constituting  the  annular  groove  or 
crucible,  being  usually  made  of  magnesite.  The 
furnace  may  be  either  tilting  or  stationary.  No 
attempt  was  made  at  purification  of  the  ma¬ 
terials  used,  but  carefully  selected  raw  ma¬ 
terials,  well  melted,  gave  an  excellent  steel,  the 
analysis  of  which  was  nearly  the  mean  of  the 
constituent  materials  of  the  mixture.  This,  of 
course,  is  a  more  expensive  way  of  producing 
tool  steel  than  by  refining  processes,  but  it  is 
the  surest  way,  and  processes  depending  upon 
refining  methods  can  never  be  as  certain  in 
their  results  as  the  crucible  or  the  induction 
process,  in  which  raw  materials  of  known 
impurity  are  employed.  Larger  furnaces  of 
the  induction  type  were  later  produced  in 
Germany,  in  which  by  a  special  arrangement 
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of  the  hearth  refining  was  possible,  but  in  both 
the  simpler  and  these  more  complicated  fur¬ 
naces  the  question  of  repair  of  linings  was 
very  serious,  and  it  can  scarcely  be  considered 
that  they  have  been  a  commercial  success. 
Some  very  large  ones  were  installed  in  this 
country,  but  it  is  understood  that  they  have 
been  abandoned  as  uncommercial.  One  elec¬ 
trical  disadvantage  is  that  these  furnaces  for 
best  operation  require  a  current  of  unusually 
low  frequency.  The  modified  Kjellin  furnace, 
adapted  to  refining,  is  known  as  the  Rochling- 
Rodenhauser  furnace.  The  induction  furnace 
can  operate  upon  two  kinds  of  mixtures : 
first,  pig  iron  or  scrap,  and  second,  pig  iron, 
scrap  and  ore  briquettes. 

Conclusions.—  Of  the  many  other  processes 
two  may  be  mentioned  which  employ  the  prin¬ 
ciple  of  bottom  electrodes.  The  Girod  furnace 
makes  use  of  water-cooled  metallic  electrodes 
imbedded  in  the  bottom  lining  of  the  furnace 
so  that  the  current  actually  passes  through 
the  charge  itself  from  top  to  bottom.  The 
Greaves-Etchells  furnace,  a  fairly  modern 
English  process,  makes  use  of  the  principle  of 
a  conductive  hearth  itself,  and  no  inserted 
electrodes  are  used.  The  entire  bottom,  after 
the  furnace  is  once  heated,  becomes  a  resist¬ 
ance  conductor  and  is  supposed  to  produce 
beneficial  results  by  heating  the  materials  at 
the  bottom  of  the  charge  more  perfectly  than 
can  be  done  by  an  overhead  arc  furnace,  and 
this  advantage  is  supposed  to  be  most  marked 
in  the  manufacture  of  alloy  steels,  especially 
those  of  heavy  metals,  such  as  tungsten,  which 
sink  through  the  bath  and  are  apt  to  lie  on  the 
bottom  of  the  furnace  without  being  entirely 
molten  or  absorbed  by  the  charge  itself.  It 
is  difficult  to  compare  the  various  processes 
as  to  their  efficiency.  In  the  first  place,  at  no 
one  plant  have  all  of  them  been  tried  under 
uniform  conditions  and  skill  of  operation. 
There  are  so  many  variables  entering  into 
the  matter  that  comparisons  can  be  made  only 
in  one  or  more  particulars.  For  example,  the 
current  consumption  per  ton  of  product  can  be 
readily  compared,  but  unless  the  furnaces  com¬ 
pared  are  operating  under  similar  conditions, 
and  on  a  similar  product,  the  figures  are  quite 
valueless.  Moreover,  in  melting  a  similar  qual¬ 
ity  one  furnace  may  require  more  current  than 
another,  simply  because  the  melter  refines  his 
steel  more  perfectly  and  the  kilowatts  used  may 
make  the  difference  between  well  and  poorly- 
melted  steel.  Other  variables  are  the  life  of  the 
roofs,  bottoms,  side  walls  and  electrodes,  the 
first  cost  of  the  furnace  and  the  quality  of 
construction,  and,  from  the  power-house  point 
of  view,  simplicity  and  the  cost  of  equipment 
must  be  considered,  and  this  involves  differ¬ 
ences  of  phases,  frequency,  voltage  and  power 
factor.  When  all  of  these  elements  are  con¬ 
sidered,  together  with  ease  of  operation,  it  is 
apparent  that  it  is  not  simple  to  give  off-hand 
judgment  as  to  what  furnace  is  best  to  use. 
The  time  is  past  when  the  electric  current  itself 
is  supposed  to  confer  any  mysterious  benefits 
upon  the  products,  but  its  function  is  just  as 
stated  by  Siemens  40  years  ago.  Various 
claims  are  made  by  inventors  depending  upon 
whether  the  current  passes  through  the  bath 
horizontally  or  vertically  or  is  merely  radiated 
to  the  surface.  However,  it  should  be  remem¬ 
bered  that  at  the  temperature  involved  molecu¬ 


lar  mobility  is  very  great,  and  solution  and 
diffusion  will  take  place  satisfactorily  if  the 
total  heat  available  is  sufficient  to  maintain  the 
entire  contents  of  the  bath  perfectly  fluid. 

The  electric  processes  under  most  careful 
handling  are  capable  of  producing  steel  approx¬ 
imately  equal  to  crucible  steel,  but  each  process 
has  its  peculiar  field,  and  while  some  crucible 
tonnage  may  be  diverted  to  electric  steel,  yet 
it  is  more  likely  that  electric  steel  will  find  its 
own  market  in  the  most  exacting  requirements 
of  steel  for  structural  and  tensile  properties, 
such  as  have  come  about  almost  simultaneously 
with  the  processes  themselves,  namely,  for  the 
automobile  and  airplane  parts.  Crucible  steels 
for  these  purposes  are  not  commercial  because 
of  the  difficulty  of  making  very  low  or  medium 
carbon  alloy  steels  in  the  crucible  and  the  ton¬ 
nage  demand  is  far  beyond  what  could  be  met 
by  the  crucible  process.  The  electric  furnace 
was  apparently  invented  to  meet  a  new  demand 
rather  than  to  replace  an  old  process.  As  one 
writer  has  said,  ((The  luxury  of  to-day  is  the 
necessity  of  to-morrow.  Safety  cannot  be 
measured  by  price,  and  public  opinion  will  more 
and  more  insistently  call  for  the  highest  excel¬ 
lence  in  the  automobile,  the  airplane  and  other 
forms  of  fabricated  material.® 

There  are  now  in  use  in  the  United  States 
between  300  and  400  electric  furnaces  of  vari¬ 
ous  types,  over  half  of  them  being  of  the 
Heroult  design.  There  are  probably  as  many 
furnaces  altogether  in  Europe  as  there  are  in 
the  United  States.  The  introduction  of  the 
process  was  stimulated  amazingly  by  war  re¬ 
quirements  for  materials  of  unusually  high 
grade,  and  in  meeting  these  requirements  the 
electric  steel  makers  responded  nobly  in  their 
contribution  to  the  war  program. 
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MAKING  PROCESSES.  In  prehistoric  times 
the  earth’s  inhabitants  fashioned  their  im- 
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plements  from  flint.  After  a  time,  as  the 
result  of  observation  or  chance,  primi¬ 
tive  men  discovered  that  metals,  such  as 
copper  and  lead,  could  be  obtained  from 
certain  earths  or  ores,  and  it  was  not 
long  until  they  found  that  copper  could  be 
made  harder  by  the  addition  of  a  little  iron, 
arsenic  or  tin.  That  (they  ever  actually  hard¬ 
ened  copper,  in  the  sense  that  we  harden  steel 
for  tools,  is  extremely  improbable. 

It  is  not  easy  to  say  whether  the  Bronze  Age 
preceded  the  Iron  Age  or  not,  and  if  it  did,  by 
what  period.  Flint  instruments  and  weapons 
are  almost  imperishable,  bronze  is  very  endur¬ 
ing,  while  iron  rusts,  and  if  buried  in  a  damp 
place  is  wholly  converted  into  hydrated  oxide 
or  carbonate  of  iron,  soluble  in  waters  contain¬ 
ing  much  organic  matter.  For  this  reason  iron 
relics  of  great  age  are  scarce,  while  flint  and 
bronze  fill  the  museums.  However,  in  certain 
ruins  of  the  Swiss  lake  dwellings  all  three 
sorts  of  implements  were  found,  flint,  bronze 
and  iron. 

The  use  of  iron  is  frequently  mentioned  in 
the  early  books  of  the  Old  Testament.  The 
Egyptians  were  familiar  with  it  at  least  4,000 
years  ago.  The  Assyrians  probably  knew  how 
to  obtain  iron  from  its  ores  and  how  to  fashion 
it  into  saws,  chisels,  etc.,  at  a  still  earlier  date 
than  the  Egyptians.  The  various  ages  known 
as  the  Stone,  Bronze  and  Iron  ages  are  not  fixed 
periods  in  the  world’s  history,  but  are  periods 
in  the  history  and  development  of  individual 
tribes  and  nations.  For  example,  while  at  a 
period,  say  1000  b.c.,  the  Egyptians  and  As¬ 
syrians  were  making  swords  of  iron  (and  a 
cross-cut  two-handed  saw  of  this  period  is  in 
the  British  Museum)  the  Bronze  Age  existed  in 
southern  Europe,  while  in  the  northern  and 
western  Europe  wood  and  stone  implements 
were  in  general  use.  In  India,  China  and 
Japan  there  is  abundant  evidence  of  the  manu¬ 
facture  and  use  of  iron  at  a  very  early  period. 
In  'this  very  day  there  are  tribes  in  central 
Africa  which  have  but  attained  the  degree  of 
skill  which  we  picture  in  our  minds  when  the 
Hron  Age®  is  mentioned.  They  are  making 
iron  in  a  most  primitive  fashion  and  their 
methods  may  be  the  identical  ones  used  thou¬ 
sands  of  years  ago  by  the  Assyrians.  Their 
metallurgical  skill  is  by  no  means  slight,  for 
they  know  how  to  smelt  ores  in  a  little  cupola 
blown  by  a  hand  bellows,  and  to  employ  the 
right  fluxes  to  obtain  a  product  of  remarkably 
good  analysis.  They  use  charcoal  as  fuel  and 
the  chunks  of  metal  which  they  obtain  by  first 
smelting  are  sold  to  smiths  who  refine  them 
still  further  by  a  sort  of  puddling  process,  and 
a  tool  made  by  this  means  gave,  according  to 
Bellamy  and  Harbord,  the  following  excellent 
analysis:  Carbon,  1.02;  silicon,  .026;  sulphur, 
.006;  phosphorus,  .012;  manganese,  trace. 
There  are  evidences  in  Belgium  of  ancient 
iron  workings  dating  from  the  Roman  occupa¬ 
tion,  and  they  were  famous  armorers  through 
many  centuries.  The  skilled  workmen  of  this 
country  emigrated  especially  to  England  and 
Sweden  and  were  the  founders  of  the  fine  steel 
industries  in  those  countries.  Those  who 
emigrated  were  the  Walloon  Belgians,  and 
the  exodus  became  so  great  that  at  one  time 
it  was  stopped  by  law. 

During  the  time  of  the  Norman  Conquest 


and  the  Tudors,  the  manufacture  of  iron  in 
Great  Britain  was  an  insignificant  industry,  and 
the  chief  supplies  were  imported  from  Bel¬ 
gium,  and  from  Belgium  came  the  invention 
which  gave  a  great  impulse  to  the  iron  and  steel 
business,  viz.,  the  invention  of  the  blast  fur¬ 
nace.  Prior  to  this  invention  iron  was  pro¬ 
duced  direct  from  ore  in  a  crude  form  of 
hearth,  the  product  being  wrought  iron  or  steel, 
which  was  obtained  in  a  solid  or  pasty  condi¬ 
tion  far  from  homogeneous  in  composition, 
and  when  large  or  intricate  forms  were  desired 
they  were  made  from  these  crude  materials  by 
laborious  welding  and  forging  methods.  With 
the  invention  of  larger  and  improved  blast  fur¬ 
naces  by  the  Belgians  it  was  found  that  prac¬ 
tically  a  new  metal,  fused  cast  iron,  was  at  the 
disposal  of  the  early  metallurgist.  Cast  iron 
was  made  in  Sussex  as  early  as  1350,  and  the 
art  of  iron  founding  gradually  grew  and  flour¬ 
ished  in  England  and  on  the  Continent,  until  in 
1543  cast-iron  cannon  were  made  in  England, 
and  in  1595  these  were  made  as  heavy  as  three 
tons  each.  But  cast  iron  was  not  only  used  for 
foundry  purposes,  for  it  was  argued  that  if  by 
one  application  of  the  purifying  influence  of 
fire  the  crude  metal  had  been  prepared  from 
the  ores,  the  second  application  of  the  same 
agency  might  convert  it  into  a  malleable  prod¬ 
uct,  and  wrought  iron  was  subsequently  pro¬ 
duced  in  small  fineries,  and  from  that  day  to 
this  ,the  blast  furnace  has  been  the  first  step 
in  the  manufacture  of  iron  and  steel.  Much  of 
this  early  wrought  iron  was  delightfully  low  in 
sulphur  and  some  other  impurities,  but  at  that 
time  no  means  were  known  of  reducing  the 
phosphorus,  and  the  amount  of  this  element 
present  in  the  product  was  due  to  the  chance 
selection  of  the  ore.  There  were  no  chemists 
in  those  days  to  say  whether  the  iron  contained 
phosphorus  or  not,  and  practical  experience 
with  the  product  in  use  was  the  only  way  of  de¬ 
termining  the  merits  of  ores  from  various 
sources.  It  was  soon  discovered  that  wrought 
iron  by  long  heating  in  contact  with  carbon  ab¬ 
sorbed  some  of  that  element  and  was  thus  con¬ 
verted  into  <(cemented®  or  (<blister  steel.® 
Blister  steel  when  piled,  welded  and  forged  be¬ 
comes  <(shear  steel,®  and  if  shear  steel  is  piled, 
welded  and  forged  the  product  is  known  as 
((double  shear.®  By  this  piling  and  welding 
operation,  the  carbon  which  is  highest  in  the 
outer  portions  of  the  cemented  bar  becomes 
more  uniformly  distributed  throughout  the 
mass  of  steel.  In  1781  Bergman,  of  Upsala, 
pointed  out  that  it  was  carbon  which  determines 
the  difference  between  wrought  iron,  steel  and 
cast  iron. 

The  early  steel  works  were  all  located  in 
the  vicinity  of  great  forests,  for  charcoal  was 
the  only  fuel  used.  The  works  were  also  lo¬ 
cated  near  running  streams,  and  water  wheels 
were  used  to  provide  power  for  the  blast,  and 
for  the  first  power  hammers.  There  are  many 
such  still  in  use  in  Sheffield.  In  Queen  Eliza¬ 
beth’s  time  the  iron  trade  had  become  so  great 
that  the  wholesale  destruction  of  forests  was 
stopped,  and  the  position  and  number  of  iron 
works  was  limited  by  law.  As  the  result  of 
this  legislation  the  iron  trade  languished  until 
Dud  Dudley,  in  1620,  or  a  little  earlier,  success¬ 
fully  used  coal  in  the  blast  furnace.  In  his 
day  20  tons  a  week  was  a  large  output  for  a 
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blast  furnace,  while  to-day  the  output  of  one  of 
the  blast  furnaces  at  Homestead  is  nearly 
5,000  tons  per  week.  In  primitive  processes, 
the  workers  took  advantage  of  natural  draft 
and  located  their  furnace  on  a  windy  hillside. 
Later,  crude  bellows  were  made  from  hides  and 
still  later  a  blowing  arrangement  operated  by 
flowing  water  was  invented.  Not  much  real 
progress  could  be  expected  from  such  crude 
devices,  and  one  of  the  first  applications  of 
the  steam  engine  of  Watt  was  running  a  blow¬ 
ing  engine  at  the  Carron  Iron  Works  in  1760. 
It  was  not  until  1730  that  it  occurred  to  Abra¬ 
ham  Darby  and  his  son  to  treat  pit  coal  just  as 
his  charcoal  burners  treated  wood.  His  idea, 
needless  to  say,  was  a  good  one,  and  coke  was 
produced,  which  in  turn  was  soon  successfully 
used  in  the  blast  furnaces,  and  is  at  the  present 
time  the  principal  fuel  used  in  blast  furnace 
practice,  although  a  few  charcoal  blast  fur¬ 
naces  remain  in  America  and  are  quite  com¬ 
mon  in  Sweden.  The  next  great  advance  in  the 
metallurgy  of  iron  was  that  of  Robert  Hunts¬ 
man,  of  Sheffield,  who  first  produced  crucible 
steel  in  the  year  1740.  As  Dr.  Percy  says,  re¬ 
ferring  to  Huntsman :  “Formerly,  so  far  as  I 
am  aware,  steel  was  never  melted  and  cast 
after  its  production ;  indeed,  by  the  founding 
and  casting  of  steel  after  its  production  its 
heterogeneousness  is  remedied,  and  ingots  of 
the  metal  can  be  produced  perfectly  homo¬ 
geneous  throughout,  and  for  the  practical  solu¬ 
tion  of  this  problem  we  are  indebted  to  Robert 
Huntsman,  of  Sheffield.® 

Huntsman  was  by  trade  a  clockmaker,  and 
no  doubt  had  his  troubles  in  attempting  to  make 
springs  from  the  crude  steel  which  was  avail¬ 
able  in  his  time.  It  was  to  overcome  this  dif¬ 
ficulty  that  he  began  experiments  with  a  view 
to  melting  the  cemented,  or  blister  bar,  of  his 
day,  to  obtain  a  homogeneous  product.  A 
grandfather’s  clock,  the  pendulum  rod  and 
spring  of  which  are  supposed  to  have  been  made 
from  the  first  cast  steel  produced  by  Huntsman, 
is  still  shown  in  Sheffield.  Huntsman’s  chief 
difficulty  in  his  investigations  was  to  find  the 
right  kind  of  clay  for  making  crucibles  which 
would  stand  the  intense  heat  of  steel  melting. 
His  first  crucibles  were  only  10  inches  high, 
and  held  about  20  pounds  of  steel.  Steel  made 
by  this  process  was  of  course  expensive,  and 
could  only  be  used  for  edge  tools,  dies  and 
drills,  for  which  a  great  degree  of  hardness  and 
fine  polish  was  desired.  The  original  business 
started  by  Robert  Huntsman  is  still  conducted 
by  his  lineal  descendants  of  the  fifth  generation 
at  the  present  time.  See  Steel,  Manufac¬ 
ture  of  Crucible. 

The  next  great  inventions  which  made  for 
progress  in  the  iron  industry  were  those  of 
Henry  Cort  (b.  1740;  d.  1800),  who  first  made 
use  of  grooved  rolls  in  1784,  and  in  1785  pro¬ 
duced  the  dry  puddling  process.  The  invention 
of  puddling  was  without  doubt  the  foundation 
of  Great  Britain’s  commercial  greatness  during 
the  century  that  followed.  Prior  to  this  time 
cast  iron  had  been  decarbonized  in  small 
hearths,  very  wasteful  of  fuel  and  labor,  in 
which  only  100  pounds  could  be  treated  at  a 
time.  Cort  employed  the  reverberatory  type  of 
furnace,  in  which  the  metal  was  not  in  contact 
with  the  fuel,  but  was  heated  by  the  flame, 
which  was  caused  to  reverberate,  or  beat  down 


from  the  roof  of  the  furnace.  This  process 
permitted  the  use  of  coal  instead  of  charcoal, 
and  allowed  the  use  of  250-  to  500-pound 
charges.  The  story  of  Cort’s  life  is  a  very  sad 
one,  for  through  a  dishonest  partner,  who  died 
suddenly,  his  patents  were  seized  to  satisfy  this 
partner’s  liabilities,  and  Cort  died  in  poverty  in 
1800.  Prominent  treasury  officials  were  impli¬ 
cated  in  this  unjust  treatment  of  Cort.  Quite 
recently  Americans  have  erected  a  bronze  tablet 
to  his  memory  in  the  little  church  in  Hamp¬ 
stead,  in  the  churchyard  of  which  his  grave  was 
located  with  difficulty. 

The  invention  of  the  hot  blast  by  J.  B.  Neil- 
son,  of  Glasgow,  in  1828,  afforded  the  next 
great  advance  in  the  metallurgy  of  iron.  In  six 
months  the  fuel  consumption  per  ton  of  product 
was  reduced  from  somewhat  over  eight  tons  to 
a  little  over  five  tons,  the  blast  being  heated  to 
300°  F.  A  few  years  later  the  blast  was  heated 
to  600°  F.  and  the  fuel  consumption  dropped 
from  five  and  one-sixth  to  two  and  one-fourth 
tons.  At  the  same  time  there  was  a  great  in¬ 
crease  in  output  as  well  as  decrease  in  fuel 
consumption  and  the  production  of  pig  iron 
in  Scotland  increased  fivefold  between  1830  and 
1840,  while  the  use  of  the  hot  blast  became 
a  general  practice  during  that  period.  As  was 
the  case  with  Cort,  so  Neilson  reaped  almost 
no  reward  for  his  invention,  although  the  wealth 
it  conferred  upon  iron  manufacturers  could 
hardly  be  reckoned.  The  same  was  true  of 
Heath,  who  in  1840  patented  the  use  of  man¬ 
ganese  in  steel.  This  conferred  an  incalculable 
benefit  upon  the  manufacturers,  but  Heath,  died 
unrewarded  after  15  years  of  litigation. 

It  was  not  until  20  years  after  the  discovery 
of  the  value  of  the  hot  blast  that  Sir  William 
Siemens  introduced  the  system  of  regenerative 
gas  firing  —  a  system  in  which  the  waste  prod¬ 
ucts  of  combustion  are  employed  to  heat  the 
incoming  gas  and  air  of  a  gas  furnace  or  the 
blast  of  a  blast  furnace.  The  application  of 
this  principle  of  regenerative  heating  in  the 
Cowper  and  Whitwell  stoves  effected  a  still 
further  great  saving  in  fuel  in  the  blast  fur¬ 
nace  and  at  the  same  time  increased  the  yield. 

During  more  than  one-half  of  the  last  cen¬ 
tury  wrought  and  cast  iron  were  the  only  ma¬ 
terials  available  for  structural  and  machine  con¬ 
struction,  boilers,  engines,  etc.  Crucible  steel 
owing  to  its  high  cost  could  not  be  used  for 
any  of  these  purposes.  Such  was  the  situation 
when  Henry  Bessemer  gave  to  the  world  his 
wonderful  invention.  This  was  the  real  be¬ 
ginning  of  the  modern  age  of  steel  in  which 
we  live.  Prior  to  Bessemer’s  invention  there 
is  every  reason  to  believe  that  William  Kelly, 
an  American,  was  working  upon  what  may  be 
called  the  “pneumatic  process.®  According  to 
a  recent  magazine  writer,  Kelly  was  experi¬ 
menting  with  this  process  fully  10  years  before 
the  date  of  Bessemer’s  invention  and  had  built 
seven  stationary  converters  prior  to  1856.  His 
claim  of  priority  of  invention  was  allowed  by 
the  United  States  Patent  Office.  Nevertheless 
the  process  is  universally  known  to-day  as  the 
Bessemer  process  and  indeed  there  can  be  little 
doubt  but  that  Bessemer  made  an  independent 
discovery  of  the  pneumatic  process.  Robert 
Hunt  and  James  M.  Swank  both  agree  that  for 
priority  of  invention  William  Kelly  deserves 
all  praise.  See  Steel,  The  Bessemer  Process. 
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Although  the  first  iron  furnace  in  America 
was  built  in  1619,  in  Virginia,  and  the  first  blast 
furnace  with  forced  blast  dates  from  1714, 
nevertheless  the  iron  and  steel  business  did  not 
assume  a  large  magnitude  in  the  United  States 
until  the  building  of  the  Edgar  Thompson  fur¬ 
naces  in  Pittsburgh,  the  first  of  which  was 
blown  in  in  1879.  In  these  furnaces  American 
skill  showed  the  world  how  to  triple  the  weekly 
output  and  to  cut  the  fuel  cost  in  two.  That  is, 
while  the  best  English  and  Scotch  furnaces  in 
1880  produced  from  400  to  800  tons  of  pig  iron 
per  week  and  required  two  tons  of  coke  for 
one  ton  of  pig,  the  Edgar  Thompson  furnaces 
between  1880  and  1885  produced  from  2,000  to 
2,500  tons  per  week  and  used  only  one  ton  of 
coke  to  one  ton  of  pig.  The  coke  in  some  cases 
fell  as  low  as  1,882  pounds  per  ton  of  output. 
The  ore  used  contained  about  62  per  cent  of 
iron  and  the  volume  of  air  reached  25,000 
cubic  feet  per  minute,  at  a  temperature  of  1,000° 
to  1,100°  F. 

While  we  thus  see  that  the  modern  steel 
industry  is  of  such  recent  date,  yet  the  inven¬ 
tions  of  the  processes  now  used  mainly,  viz.,  the 
Bessemer  (1856)  and  open-hearth  (1861),  for 
making  steel,  were  relatively  of  long  standing, 
and  the  gradual  improvements  in  the  processes 
themselves,  their  mechanical  details  and  costs, 
and  the  gradual  education  of  the  large  users 
of  metals  to  employ  steel  in  place  of  wrought 
iron  and  cast  iron,  gradually  led  up  to  the 
enormous  demands  of  the  last  30  years,  to 
which  the  American  manufacturers  have  re¬ 
sponded  so  energetically. 

Henry  Bessemer  was  of  a  distinctly  in¬ 
ventive  turn  of  mind  and  had  many  useful  in¬ 
ventions  to  his  credit  before  he  turned  his  at¬ 
tention  to  steelmaking.  He  gave  considerable 
attention  to  the  manufacture  of  projectiles 
during  the  Crimean  War.  The  cast  iron  can¬ 
non  of  this  time  were  seen  to  be  unsuitable 
for  Bessemer’s  powerful  projectiles  and  he, 
therefore  set  about  producing  not  only  the  pro¬ 
jectiles,  but  a  better  material  for  making  large 
guns.  After  many  trials  and  discouragements 
he  succeeded  in  producing  steel  from  cast  iron 
by  blowing  air  through  it  to  oxidize  the  im¬ 
purities.  His  first  experiments  were  performed 
in  a  crucible,  and  this  being  successful  his  next 
idea  was  to  use  several  crucibles  fed  by  a  com¬ 
mon  air  pipe.  Later  he  adopted  a  large  sta¬ 
tionary  converter  about  three  feet  in  diameter 
and  seven  feet  high  and  used  700-pound 
charges.  The  results  were  most  astonishing, 
for  Bessemer  found  that  by  the  simple  method 
of  blowing  air  into  fluid  cast  iron  that  the 
highest  temperature  then  known  in  the  arts  was 
produced.  The  first  formal  announcement  of 
his  invention  was  made  at  the  British  Asso¬ 
ciation  for  the  Advancement  of  Science  in 
1856,  the  title  of  his  paper  being  (The  Manu¬ 
facture  of  Malleable  Iron  and  Steel  Without 
FueU  Great  excitement  followed  the  reading 
of  this  paper  and  the  process  was  tried  in  many 
parts  of  England,  but  in  many  cases  the 
results  were  anything  but  satisfactory.  The 
steel  produced  was  red  short  and  cold 
short.  The  cause  of  the  trouble  was  soon 
found  to  lie  in  the  use  of  very  impure  pig  irons 
running  high  in  sulphur  and  phosphorus.  The 
first  converters  were  lined  with  acid  or  silicious 
materials,  and  little  or  no  sulphur  or  phos¬ 


phorus  was  eliminated.  As  long  ago  as  1856  Dr. 
Collyer  writing  of  the  effects  of  phosphorus 
and  sulphur  said :  ((The  former  I  consider 
most  pernicious  of  all.  I  would  suggest,  with 
due  deference,  that  a  stream  of  finely  pulver¬ 
ized  anhydrate  of  lime  be  forced  at  a  given 
time  with  the  compressed  air  into  the  incan¬ 
descent  mass  of  iron.  The  lime  having  a  great 
affinity  for  silica  and  phosphorus  would  form 
a  silicate  and  phosphate  of  lime  and  be  thrown 
off  with  the  slag.  By  this  contrivance  I  can¬ 
not  conceive  but  that  the  phosphorus  would  be 
entirely  got  rid  of.®  Here  we  see  the  ((basic 
Bessemer®  process  clearly  anticipated  many 
years  before  it  was  actually  successfully  worked 
out  and  adopted  (1871).  The  irregularity  men¬ 
tioned  above  was  overcome  by  the  use  of  se¬ 
lected  pig  irons,  low  in  sulphur  and  phosphorus, 
and  by  the  important  discovery  of  Robert 
Mushet,  viz.,  the  addition  of  manganese  to  the 
metal  in  the  ladle  after  the  blow.  The  steel 
in  the  converter  after  the  blow  is.  dead  soft, 
being  nearly  carbonless,  and  contains  a  good 
deal  of  dissolved  oxide  of  iron,  beside  rather 
high  sulphur  and  phosphorus.  The  addition  of 
speigeleisen  or  ferro-manganese  corrects  all  of 
these  troubles.  It  adds  a  certain  amount  of 
carbon  to  the  steel,  thereby  increasing  its 
strength  and  hardness;  it  deoxidizes  the  over¬ 
blown  metal  and  the  residual  manganese  com¬ 
bines  chemically  with  phosphorus  and  sulphur, 
some  of  the  sulphide  and  phosphide  being 
eliminated  in  the  slag,  and  the  rest  being  ren¬ 
dered  relatively  harmless  by  reason  of  its  com¬ 
bining  directly  with  the  manganese.  After  these 
chemical  difficulties  with  the  process  had  been 
overcome,  Bessemer  and  others  turned  their  at¬ 
tention  to  the  mechanical  side  of  the  question 
and  produced  the  converter  mounted  on  an  axis, 
so  that  the  vessel  could  be  rotated  or  tipped 
down  and  the  air-inlets  or  tuyeres  could  be 
thus  brought  either  above  or  below  the  surface 
of  the  metal  in  the  converter.  This  improve¬ 
ment  rendered  the  charging  or  discharging  of  the 
metal  much  easier.  Bessemer  was  more  fortu¬ 
nate  than  all  the  other  inventors  previously 
mentioned  in  that  he  made  a  vast  fortune  out 
of  his  invention.  As  a  matter  of  fact  his  in¬ 
vention  was  so  complete  in  every  way  that  the 
process  stands  to-day  exactly  as  he  originated 
it,  excepting  for  minor  details.  Somewhat  less 
than  half  of  all  the  steel  now  produced  is  made 
in  the  Bessemer  converters.  What  the  inven¬ 
tion  of  Bessemer  steel  meant  to  the  world  will 
be  seen  from  a  few  illustrations. 

Steel  boiler  plates  were  first  used  in  1860, 
and  because  of  their  much  greater  strength, 
permitted  of  steam  pressure  up  to  80  pounds 
being  used.  This  was  a  great  advance  in  boiler¬ 
making.  Three  years  later  locomotive  boilers 
were  made  of  steel.  But  the  greatest  applica¬ 
tions  by  far  for  steel  were  for  steel  rails  and 
steel  ships.  The  first  steel  rails  were  made  in 
the  year  Bessemer  steel  was  first  described  to 
the  public.  They  lasted  six  years  in  a  place 
where  iron  rails  had  to  be  replaced  every  three 
months.  From  that  day  to  this  the  great  bulk 
of  steel  rails  has  been  made  by  the  Bessemer 
process.  In  1863  two  small  barges  were  built 
of  steel,  and  a  year  later  a  steel  vessel  of  1,250 
tons  was  built. 

Basic  Bessemer. —  Many  investigators  tried 
to  solve  the  problem  of  removing  phosphorus 


574 


STEEL,  EVOLUTION  OF  STEELMAKING  PROCESSES 


in  the  Bessemer  blow,  but  it  was  not  until  the 
early  70’s  that  Mr.  Sidney  Thomas  came  to  the 
conclusion  that  its  non-removal  was  due  to  the 
presence  of  a  strongly  acid  slag,  and  obviously 
a  basic  slag  could  not  be  maintained  in  an  acid 
lined  vessel.  After  many  failures  Thomas  and 
his  cousin,  Mr.  Gilchrist,  discovered  that  a  lin¬ 
ing  of  lime  or  dolomite  could  be  made  for  the 
converter,  using  silicate  of  soda  or  clay  as  a 
binding  material,  and  that  additions  of  lime 
during  the  blow  facilitated  the  removal  of 
phosphorus  and  that  an  <(after-blow®  was 
necessary. 

Open  Hearth. —  The  next  great  advance  in 
the  metallurgy  of  steel  was  the  development  of 
the  open-hearth  process.  (See  Steel,  Open 
Hearth  Manufacture).  The  prior  discovery 
which  led  up  to  the  open-hearth  process  was  the 
invention  of  the  regenerative  furnace  by  Sir  W. 
Siemens.  William  Siemens,  a  German  by  birth, 
had  both  a  technical  school  and  university  edu¬ 
cation.  His  first  visit  to  England  was  in  1843 
for  the  purpose  of  introducing  a  process  of 
electroplating,  by  means  of  which  silver  was 
deposited  with  a  bright,  smooth  surface,  rather 
than  in  the  form  of  a  crystalline  deposit.  The 
following  year,  1844,  he  returned  again  to  Eng¬ 
land  and  resided  during  the  40  more  years  of 
his  useful  life. 

Siemens,  profoundly  impressed  by  the 
theory  of  the  conservation  of  energy  and  with 
Joule’s  determination  of  the  mechanical  equiva¬ 
lent  of  heat,  was  ultimately  led  to  the  great 
discovery  of  the  regenerative  gas  furnace. 
Then  Siemens  invented  his  gas  producer,  and 
with  economical  gas  fuel  the  regenerative  gas 
furnace  was  a  great  success.  The  first  furnace 
on  a  commercial  scale  was  used  for  glass  melt¬ 
ing  in  1861,  and  a  little  later  it  was  used  for 
zinc  distillation,  heating  and  puddling  furnaces, 
and  for  melting  crucible  steel.  In  this  latter 
application  it  is  used  exclusively  in  America, 
while  in  England  coke  fires  are  still  used  for 
melting  crucible  steel.  These  are  very  wasteful 
of  fuel,  and  possess  not  one  single  advantage 
over  the  Siemens  producer  and  regenerative  gas 
crucible  melting  furnace. 

Siemens  was  not  very  successful  in  applying 
his  invention  to  steel  melting  on  the  hearth  of 
the  furnace  itself,  and  it  was  several  years  be¬ 
fore  any  degree  of  success  was  attained  in  Eng¬ 
land,,  but  meanwhile  Messrs.  P.  and  E.  Martin, 
in  France,  taking  Siemens’  own  drawings, 
erected  a  furnace  in  France  and  overcame  the 
obstacles  that  had  almost  proved  too  much  for 
Siemens.  Thus  originated  the  Siemens-Martin 
process,  as  it  is  universally  known  abroad; 
while  in  America  it  is  usually  merely  desig¬ 
nated  as  the  open-hearth  process. 

Martin  produced  his  steel  from  wrought 
iron  scrap  dissolved  in  cast  iron  on  the  hearth 
of  Siemens’  furnace,  with  the  necessary  recar¬ 
bonization  at  the  end  of  the  process  and  the 
addition  of  manganese.  This  method  is  known 
as  the  ((pig  and  scrap®  method.  Siemens  mean¬ 
time  was  working  on  a  method  now  known  as 
the  <(pig  and  ore®  method,  in  which  pig  iron  is 
decarbonized  by  the  addition  of  ore,  while  scrap 
may  or  may  not  be  used.  It  was  not  until  1868 
that  the  open-hearth  process  became  an  assured 
success. 

As  with  the  case  of  the  Bessemer  process, 
so  with  the  Siemens-Martin,  the  acid  process 


was  the  first  to  be  employed.  In  fact  Acid 
Bessemer  and  Acid  Open-Hearth  steel  both 
antedate  the  basic  Bessemer.  Thomas  and 
Gilchrist,  who  perfected  the  basic  Bessemer 
process,  also  realized  that  the  essential  change 
necessary  to  dephosphorize  was  to  substitute 
a  basic  lined  furnace  for  the  acid  lining  which 
had  been  previously  used,  and  the  maintenance 
of  a  basic  slag  during  the  operation  by  the  use 
of  lime. 

Thomas  announced  the  success  of  his  ex¬ 
periments  in  1878  before  the  Iron  and  Steel 
Institute,  and  although  he  announced  that  he 
had  succeeded  in  removing  from  20  to  99.9  per 
cent  of  the  phosphorus  from  iron  in  the  con¬ 
verter,  and  thus  rendered  available  for  steel¬ 
making  mountains  of  ore  the  world  over,  which 
without  dephosphorization  were  useless,  his  an¬ 
nouncement  attracted  little  attention,  but  before 
many  years  England  was  besieged  with  Ger¬ 
man,  French,  American  and  other  metallurgists, 
anxious  to  learn  about  the  epoch-making  dis¬ 
covery, —  the  basic  steel  process!  Germany 
profited  particularly  because  of  the  large  quan¬ 
tities  of  phosphoric  ores  which  thus  became  a 
valuable  asset. 

In  favor  of  the  Bessemer  process  we  may 
say  that  when  steel  of  from  .06  to  .10  per 
cent  phosphorus  is  wanted  it  is  a  cheaper 
process  than  open-hearth,  but  low  phosphorus 
Bessemer  requires  a  very  careful  selection  of 
raw  materials.  Phosphorus  and  sulphur  must 
be  lower  in  the  raw  materials  than  is  desired 
in  the  steel.  A  disadvantage  of  the  Bessemer 
process  is  that  the  steel  cannot  be  tested  dur¬ 
ing  the  operation.  Bessemer  plants  are  suitable 
where  tremendous  tonnages  of  a  rather  cheap 
product  are  required.  The  open-hearth  proc¬ 
ess  gives  a  good  outlet  for  steel  scrap,  billet 
ends,  old  rails,  etc.  The  product  is  more  re¬ 
liable  than  Bessemer,  and  the  low  phosphorus 
open-hearth  steels  are  much  cheaper  than  low 
phosphorus  Bessemer.  The  process  allows 
more  latitude  in  the  selection  of  raw  materials. 
Low  or  high  sulphur  pig  can  be  used  and  both 
phosphorus  and  sulphur  can  be  reduced.  The 
steel  can  be  tested  chemically  and  physically 
during  the  operation,  and  whereas  in  Bessemer 
it  is  customary  to  continue  the  blow  until  all 
the  carbon  of  the  pig  is  oxidized,  in  the  open- 
hearth  process  the  decarbonization  can  be 
checked  when  it  has  gone  far  enough,  or  when 
the  carbon  desired  in  the  product  is  reached. 

As  regards  the  quality  of  steels  made  by 
the  various  methods,  it  is  undoubtedly  true  that 
even  when  the  analyses  are  almost  identical 
that  crucible  steel  takes  first  place.  Next  in 
order  comes  open-hearth,  and  last  place  falls 
to  Bessemer.  As  regards  excellence  of  analy¬ 
sis,  they  usually  stand  in  the  same  order, 
crucible  being  finest,  open-hearth  next  and 
Bessemer  last.  Acid  open-hearth,  if  the 
proper  materials  are  used,  i.e.,  if  virtually  a 
crucible  mixture  is  melted  in  an  acid  open- 
hearth  furnace,  will  be  a  most  excellent  ma¬ 
terial,  but  as  actually  made,  acid  open-hearth 
is  usually  very  high  in  sulphur  and  phosphorus 
and  much  of  it  resembles  a  Bessemer  analysis. 
In  general  then  basic  open-hearth  takes  next 
rank  to  crucible  because  of  its  low  phosphorus 
and  sulphur  contents.  In  general,  of  two 
steels  of  identical  analysis,  acid  and  basic 
open-hearth,  the  former  will  show  much  the 
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higher  tensile  strength.  Campbell  has  even 
constructed  a  formula  for  calculating  tensile 
strength  from  tl\£  analysis,  and  in  his  formula 
it  is  assumed  that  each  1/100  per  cent  of  car¬ 
bon  increases  the  tensile  strength  by  1,000 
pounds  in  acid  steel  and  only  770  pounds  in 
basic.  Each  1/100  per  cent  phosphorus  exerts 
the  same  effect  in  either  process  and  raises  the 
tensile  1,000  pounds.  One  one-hundredth  per 
cent  manganese  in  low  carbon  acid  steel  raises 
the  tensile  80  pounds  and  130  pounds  in  basic, 
but  the  condition  is  reversed  when  the  carbon  is 
high  and  then  the  manganese  raises  the  tensile 
by  400  pounds  per  1/100  per  cent  in  acid  and 
only  250  pounds  in  basic.  The  effect  of  sulphur 
is  very  small. 

As  regards  the  tonnage  production  of  steel 
we  find  that  the  most  remarkable  increase  is 
in  open-hearth  steel.  In  1917  the  increased 
production  of  open-hearth  steel  over  1907  was 
over  200  per  cent,  and  the  total  reached  the 
impressive  figure  of  34,148,893  tons,  or  three 
times  the  production  of  10  years  ago. 

The  total  production  of  open-hearth  and 
Bessemer  steel  in  1896  was  5,250,000  tons,  while 
in  1906  it  was  about  23,000,000,  and  in  1916 
42,500,000  tons.  In  1896  25  per  cent  of  all 
steel  produced  was  open-hearth  and  75  per  cent 
Bessemer,  while  in  1919  there  was  nearly  four 
times  as  much  open-hearth  steel  made  as  there 
was  Bessemer. 

One  must  not  imagine  from  these  figures 
that  the  production  of  Bessemer*  is  declining 
materially.  The  facts  are  that  Bessemer  pro¬ 
duction  is  about  at  a  standstill  while  the  gain 
is  in  the  making  of  open-hearth  steel.  The 
basic  open-hearth  process  has  made  much 
more  rapid  gains  than  the  acid.  In  1917  about 
one-sixteenth  of  the  open-hearth  steel  was  of 
acid  manufacture.  Nevertheless  that  was  the 
biggest  year  by  a  considerable  margin  the 
country  has  ever  had  in  the  manufacture  of 
acid  steel. 

Bessemer  steel  still  holds  its  own  to  a  con¬ 
siderable  extent  for  rails,  although  open- 
hearth  steel  is  making  great  progress  in  this 
direction  and  is  more  largely  used  than  Besse¬ 
mer  for  ordinary  structural  purposes.  Of  the 
Bessemer  steel  made  in  the  United  States  every 
bit  is  acid.  Of  the  acid  open-hearth  steel 
produced  in  the  country  the  larger  part  is  used 
in  the  form  of  castings,  rather  than  in  the 
manufacture  of  ingots  for  rolling. 

Electric  processes,  which  represent  the  latest 
development  in  the  steel  industry,  are  not  an 
important  factor  yet,  so  far  as  tonnage  is  con¬ 
cerned,  but  they  have  already  outstripped  the 
production  of  crucible  steel,  and  in  fact  in 
1917  the  production  of  electric  steel  was  more 
than  double  that  of  crucible. 

The  total  production  in  the  United  States 
of  steel  ingots  and  castings  by  all  processes  in 
1919  was  34,026,979  gross  tons,  which  is  almost 
exactly  double  the  production  of  10  years 
ago. 
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STEEL,  HEAT  TREATMENT  OF.  The 

physical  structure  of  steel  may  and  does  vary  to 
a  marked  degree  according  to  the  heat  treatment 
that  it  has  undergone ;  and  that  the  strength, 
toughness  and  general  usefulness  of  a  struc¬ 
tural  member  of  steel  may  be  largely  controlled 
by  the  way  in  which  it  is  subjected  to  the  action 
of  heat.  Formerly  it  was  assumed  that  phos¬ 
phorus  gives  brittleness,  that  sulphur  makes  the 
metal  red-short,  and  that  the  other  properties 
are  almost  entirely  dependent  upon  the  per¬ 
centage  of  carbon  present.  With  the  introduc¬ 
tion  of  the  microscope  and  modern  methods  of 
metallography  in  the  study  of  steel  and  other 
alloys,  it  has  been  found  that  the  structure 
and  the  properties  of  the  material  may  be 
largely  modified  without  any  change  whatever 
in  the  chemical  composition,  and  as  a  conse¬ 
quence  some  very  practical  lessons  have  been 
learned.  When  steel  of  a  coarse  structure,  but 
not  necessarily  brittle,  is  heated  to  a  certain 
temperature  and  is  then  allowed  to  cool  in  air, 
or  is  quenched  in  oil  or  in  water,  the  original 
structure  is  destroyed  and  is  replaced  by  one  of 
a  very  fine-grained  character.  Pure  iron,  when 
so  coarsely  crystalline  as  to  resemble  cast  zinc, 
may  be  restored  to  excellent  qualities  by  simply 
heating  it  to  a  certain  temperature  (known  as 
the  <(critical  point®);  its  subsequent  structure 
resembling  that  which  it  possessed  when  it 
originally  left  the  rolls.  The  old  idea  of  the 
process  of  annealing  was  to  reheat  the  material 
to  a  high  temperature,  and  then  to  hold  it  for 
a  time  at  that  temperature,  and  subsequently  to 
cause  it  to  cool  very  slowly ;  but  later  researches 
showed  that  the  temperature  of  reheating  must 
not  exceed  1,650°  F.,  and  that  the  time  of 
cooling  has  little  or  no  influence  upon  the  result. 
It  is  altogether  unnecessary  to  reheat  and  re¬ 
forge  the  specimen,  and,  in  fact,  the  material 
is  apt  to  be  still  further  injured  by  such  a  proc¬ 
ess.  Since  almost  any  piece  of  structural  steel 
is  liable  to  be  rendered  more  or  less  crystalline 
during  the  operations  through  which  it  is  neces¬ 
sarily  passed,  it  is  most  desirable  that  the  proc¬ 
ess  of  restoration  be  made  a  regular  portion  of 
the  routine  of  manufacture.  To  permit  this  it 
is  only  necessary  that  proper  furnaces  be  de¬ 
signed  to  admit  the  large  pieces,  and  to  permit 
a  uniform  temperature  to  be  maintained  in  all 
parts,  reliable  pyrometers  being  of  course  pro¬ 
vided  so  that  the  correct  temperature  may  be 
maintained.  The  operation  may  then  be  per¬ 
formed  upon  every  piece  as  the  final  stage  in 
its  manufacture.  The  result  is  elimination  of 
danger  of  accident  from  weakness  by  crystalli¬ 
zation.  The  microscope  indicates  that  heating 
at  high  temperatures  causes  a  great  develop¬ 
ment  in  the  size  of  the  crystalline  grains,  and 
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that  reheating  to  about  1,600°  F.  restores  the 
original  structure,  or  yields  an  even  better  one. 
A  structural  steel,  although  good  in  its  normal 
rolled  or  forged  condition,  may  easily  de¬ 
teriorate  by  being  heated  to  a  temperature  a 
little  above  that  to  which  steel  is  most  com¬ 
monly  heated,  previously  to  being  rolled  or 
forged.  Steel  that  is  made  brittle  by  such  heat¬ 
ing,  or  dangerously  brittle  by  exposure  to  con¬ 
siderably  higher  temperatures,  can  be  com¬ 
pletely  restored  to  the  best  possible  condition 
without  remelting  and  without  forging  down 
to  a  smaller  size.  Practically  all  of  the  ex¬ 
perimental  results  show,  not  only  that  the 
original  good  qualities  of  normally  rolled  steel 
can  be  restored  after  the  material  has  been 
made  brittle  by  the  exceedingly  simple  expe¬ 
dient  of  heating  to  about  1,600°  F.  for  a  very 
short  time,  but  also  that  the.  steel  may  even  be 
made  better  than  it  was  originally. 

It  was  long  ago  noted  that  the  influence  of 
thermal  treatment  increases  rapidly  with  the 
carbon  content  of  steel.  In  one  of  Howe’s 
experiments  with  a  muffle  the  following  varia¬ 
tions  were  shown : 


Elastic 

Tensile  strength 

limit  lbs. 

STEEI.  OF 
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in. 
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28,657 
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1 

1  1,300°  C. 
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30,064 
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59 , 3o3 

1,300°  C. 
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29,247 
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I 

750°  C. 

81,087 

34,710 

0.92  carbon  and  .240  Mn  | 

1 , 100°  C. 

109,586 

39,226 

;  i , 300°  c. 

\  1,400°  C. 

106,913 

33, 992 

64,189 

42,008 

A  yet  higher  carbon  with  less  manganese 
yielded  less  tensile  strength  than  the  ((0.92  car¬ 
bon  and  .240  Mn,®  but  a  higher  elastic  limit. 
It  will  be  noted  that  generally  the  best  result 
was  obtained  by  cooling  from  1,100°  C.  These 
experiments  were  made  in  a  closed  muffle,  with 
both  slow  heating  and  slow  cooling.  The 
elastic  limit  reaches  a  minimum  at  about  720° 
G,  then  rises  rapidly  on  heating  to  temperatures 
of  750°  to  850°,  and  then  decreases  steadily. 
The  slower  the  cooling  the  lower  elastic  limit 
is  to  be  expected.  In  the  matter  of  elongation 
it  has  been  found  that  with  0.50  per  cent  of  car¬ 
bon,  as  the  initial  temperature  (for  slow  cool¬ 
ing)  is  raised,  the  elongation  decreases  moder¬ 
ately  up  to  1,200°  or  1,300°.  With  higher 
initial  temperature  the  elongation  decreases 
rapidly.  In  the  matter  of  tensile  strength  it  is 
noted  that  the  increase  is  more  marked  when 
cooling  is  done  in  the  open  air  than  in  the 
muffle.  With  rapid  cooling  hardness  and 
brittleness  increase,  without  much  reference  to 
the  initial  temperature  of  cooling,  so  that  the 
steel  maker  always  has  to  consider  his  product 
from  several  different  angles.  If  the  steel  is 
low  in  carbon  it  will  be  little  affected  by  heat 
treatment,  but  if  high  in  carbon  the  heat  treat¬ 
ment  is  all  important. 

STEEL,  MANUFACTURE  OF  CRUCI¬ 
BLE.  Crucible  steel  is  so  called  because  the 
ingredients  from  which  it  is  made  are 
melted  in  crucibles  or  pots.  The  name  to¬ 
day  is  almost  synonymous  with  <(tool  steel® — 


meaning  a  steel  containing  at  least  one- 
half  per  cent  of  carbon,  which  will,  there¬ 
fore  harden  materially  when  plunged  at 
a  bright  red  heat  into  water  or  oil.  Steel  of 
lower  carbon  than  this  may  be  made  in  crucibles 
for  especial  purposes  when  hardness  is  not  the 
chief  quality  desired.  For  example,  steel  cast¬ 
ings  are  frequently  made  of  crucible  steel.  The 
quantity  actually  so  used  in  this  country  is  only 
a  few  thousand  tons  per  annum. 

The  practice  of  hardening  steel  is  of  great 
antiquity  and  is  referred  to  by  the  early  Roman 
and  Greek  writers.  The  ancient  Egyptians 
heated  iron,  in  some  cases  possibly  of  meteoric 
origin,  in  the  forge  until,  by  long  contact  with 
the  fuel,  it  absorbed  enough  carbon  to  impart 
considerable  surface  hardening  when  quenched. 
The  difference  between  oil  and  water  hardening 
is  referred  to  by  Lucretius  who  says :  (<The 
finest  tools  are  tempered  in  oil,  which  gives  a 
more  durable  hardness  than  that  imparted  by 
water.® 

The  fact  that  iron  heated  in  contact  with 
carbon  absorbs  some  of  that  element,  which 
renders  it  harder,  seems  to  have  been  known 
for  many  centuries  and  prior  to  Huntsman’s 
invention,  in  1740,  all  steel  for  tools  was  made 
by  the  process  of  cementation.  Especially  in 
Austria  and  England  the  art  and  industry  of 
converting  pure  wrought  iron  into  cement-  or 
blister-bar  flourished,  by  which,  as  French  says : 
<(A  steel  was  obtained  which  had  uncertain  per¬ 
centages  of  carbon,  higher  on  the  outside  than 
on  the  inside,  and  varying  in  hardness  from 
one  end  to  the  other,  according  as  the  bar  came 
in  contact  in  the  converting  furnace,  with  more 
or  less  of  the  carburizing  material,  or  a  higher 
or  lower  degree  of  heat.®  It  was  to  overcome 
this  lack  of  uniformity  that  so-called  ((single® 
and  ^double-shear®  were  made,  but  Huntsman 
conceived  the  idea  of  melting  the  cemented-bar 
in  crucibles,  thus  rendering  it  absolutely  homo¬ 
geneous  and  of  uniform  carbon  contents 
throughout  the  mass.  As  first  carried  out,  the 
melted  steel  was  allowed  to  cool  in  the  crucible, 
which  was  then  broken  away  and  the  resulting 
mass  was  used  as  an  ingot.  About  a  century 
ago  Mushet  patented  the  production  of  steel 
made  in  the  crucible  by  melting  together  soft 
bar  iron  and  a  certain  amount  of  carbonaceous 
matter.  This  process  did  not  amount  to  much 
until  1839,  when  Heath  patented  the  use  of  man¬ 
ganese  as  an  essential  addition  to  crucible  steel. 
In  America  the  Mushet-Heath  process  of  melt¬ 
ing  together  in  crucibles  soft  bar-iron,  with  or 
without  a  certain  percentage  of  steel  scrap, 
charcoal  and  oxide  of  manganese,  spiegeleisen 
or  ferro-manganese  is  more  generally  employed 
than  the  original  Huntsman  process  of  melting 
cemented  or  blister-bar.  It  has  been  said  of 
Huntsman’s  invention  that, — ((The  invention  of 
cast-steel  was  second  in  importance  to  no  pre¬ 
vious  event  in  the  world’s  history,  unless  it  may 
have  been  the  invention  of  printing.®  Hunts¬ 
man’s  process  was  rapidly  adopted  and  at  the 
time  of  his  death  there  were  several  firms  melt¬ 
ing  steel,  and  possibly  500  individuals  and  firms 
making  files,  edge-tools,  etc.,  in  Sheffield, — 
famous  for  its  <(thwytles®  since  Chaucer’s  day. 
Among  these  names  appeared  Spencer,  Jessop, 
Sanderson,  Parkin,  Turner,  Hobson  and  Rogers 
and  these  same  names  appear  to-day  in  con- 
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nection  with  both  English  and  American  cru¬ 
cible  steel  works. 

The  Materials. —  The  base  used  for  cruci¬ 
ble  steel  is  usually  wrought  iron.  England,  Ger¬ 
many  and  America  draw  on  Sweden  for  the 
more  expensive  grades,  and  by  many  it  is  be¬ 
lieved  that  Swedish  materials  possess  some 
mysterious  virtues  not  afforded  by  other  irons, 
regardless  of  what  the  results  of  chemical 
analysis  show.  The  Swedish  irons  are  all  made 
from  charcoal  pig  iron  and  are  refined  by  the 
Lancashire  or  Walloon  processes.  Some  have 
claimed  that  these  irons  contain  traces  of  vana¬ 
dium  and  that  to  this  they  owe  their  virtue. 
They  usually  contain  small  amounts  of  manga¬ 
nese,  while  ordinary  puddled  irons  are  nearly 
free  from  this  element.  To  the  writer  this 
seems  more  important  than  a  possible  trace  of 
vanadium.  A  careful  investigation  of  products 
made  from  Swedish  and  American  irons  of  the 
same  analysis  has  revealed  absolutely  no  differ¬ 
ence  in  the  quality  of  the  product,  chemically, 
physically  or  by  practical  test  in  tools  of  divers 
sorts.  Certain  it  is  that  rarely  does  Sheffield 
t6ol  steel  show  as  great  purity  as  regards  sul¬ 
phur  and  phosphorus  as  is  seen  in  the  product  of 
American  mills.  In  America,  while  Swedish  iron 
is  still  used  to  some  extent,  it  has  been  replaced 
by  selected  open  hearth  bar  and  by  the  pur'^r 
product  of  the  puddling  furnace.  This  com¬ 
monly  carries  less  than  one-hundredth  of  1 
per  cent  of  sulphur  and  phosphorus,  and  also 
contains  much  less  copper  than  the  Swedish 
irons. 

In  German  and  English  tool-steels  a  com¬ 
bined  percentage  not  exceeding  0.0(7  per  cent  of 
sulphur,  phosphorus  and  copper  is  considered 
first  class,  while  in  America  this  combined  per¬ 
centage  is  about  one-half  as  much  and  would 
not  be  expected  to  exceed  0.04  per  cent  in  the 
best  product. 

Swedish  bar  or  puddled  bar  may  be  and  is 
melted  directly  ^or  it  may  be  first  carburized 
by  the  cementation  process.  Cemented  bar  is 
used  more  largely  abroad  than  in  America. 
For  the  purpose  of  adding  carbon,  when  the 
cemented  bar  is  not  used,  it  is  customary  to  use 
either  a  pure  Swedish  charcoal  pig  iron  or  the 
American  product  known  as  <(washed-metal.)) 
Both  carry  about  4  per  cent  carbon  and  are 
low  in  sulphur  and  phosphorus,  but  the  former 
carries  rather  variable  quantities  of  silicon  and 
manganese,  from  which  washed  metal  is  nearly 
free.  This  is  an  advantage  in  favor  of  the 
Swedish  pig,  if  the  silicon  and  manganese  can 
be  maintained  fairly  uniform  and  not  excessive 
in  amount.  In  some  cases  all  the  carburizing 
in  the  crucible  charge  is  effected  by  means  of 
charcoal.  Small  quantities  of  oxide  of  man¬ 
ganese  or  ferro-manganese  are  usually  _  em¬ 
ployed,  and  for  special  steels  metallic  nickel, 
manganese,  tungsten,  chromium,  or  molyb¬ 
denum  or  their  ferro-alloys  are  employed. 

Crucibles. — In  England,  clay  crucibles  are 
almost  exclusively  used.  They  are  nearly  al¬ 
ways  made  in  connection  with  the  works  using 
them,  the  mixing  usually  being  done  by  men 
who  tread  the  clay  with  their  bare  feet.  Little 
or  no  machinery  is  used  in  their  production. 
The  mixed  ingredients  are  made  into  balls  of 
suitable  weight  and  these  are  dropped  into  a 
mold  and  a  plug  shaped  like  the  inside  of  a 
crucible  is  driven  in,  forcing  the  clay  up  into 
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the'  mold  and  around  the  plug,  which  is  then 
withdrawn  and  the  crucible  removed  from  the 
mold  and  dried  for  several  weeks.  Before 
using,  it  is  ((annealed))  or  baked  and  is  always 
filled  while  hot.  The  crucibles  last  only  about 
three  heats,  carrying  60  pounds  at  the  first  heat 
and  a  less  amount  on  each  subsequent  charge. 
This  is  because  the  metal  attacks  and  weakens 
the  crucible  at  the  slag  line  and  hence  the  level 
of  the  metal  is  lowered  in  the  pot  on  each  suc¬ 
ceeding  heat. 

Graphite  crucibles  are  generally  used  in  Ger¬ 
many,  Austria  and  the  United  States.  These 
according  to  analysis,  quoted  by  Howe,  may 
contain  from  20  to  83  per  cent  of  graphite,  about 
50  per  cent  being  commonly  used  in  America. 
The  best  Ceylon  graphite  should  be  used.  Arti¬ 
ficial  graphite  made  in  electrical  furnaces  is 
unsuitable  for  crucibles  because  of  its  granu¬ 
lar  rather  than  lamellar  structure.  With  the 
graphite  is  used  either  clay  or  a  mixture  of  clay 
and  old  crucibles  finely  ground.  It  is  also  cus¬ 
tomary  to  use  a  little  coke  dust  in  making  clay 
crucibles.  Graphite  crucibles  are  much  larger 
than  clay  ones  and  will  carry  the  customary  90 
to  100-pound  charge  from  5  to  10  heats.  They 
will  stand  much  abuse,  especially  in  the  way  of 
sudden  changes  of  temperature,  and  need  not 
be  filled  hot  each  time.  Indeed,  it  is  quite  cus¬ 
tomary  to  allow  them  to  cool  off  completely 
between  heats,  when  they  are  cleaned  and  in¬ 
spected.  Graphite  crucibles  cost  from  five  to 
eight  times  as  much  as  clay  crucibles,  but  this 
disadvantage  is  more  than  offset  by  their 
greater  endurance  and  the  much  greater  produc¬ 
tion  per  crucible.  The  disadvantage  frequently 
mentioned,  that  they  impart  variable  amounts  of 
carbon  and  silicon  to  the  steel,  is  more  fancied 
than  real. 

Furnaces  and  Fuel. —  Several  types  of  fur¬ 
naces  have  been  employed  for  crucible  steel 
melting,  but  such  steel  for  tool  purposes  is 
nearly  always  melted  in  shaft  furnaces  using 
coke  as  fuel  or  in  Siemens  regenerative  fur¬ 
naces  using  gaseous  fuel, —  either  producer  or 
natural  gas.  The  latter  is  almost  exclusively 
used  in  the  Pittsburgh  district  and  seems  to  be 
the  ideal  fuel  because  of  its  uniformity  of  com¬ 
position  and  its  freedom  from  sulphur.  In  ad¬ 
dition  to  these  fuels,  anthracite  has  been 
employed  to  a  limited  extent  in  a  special  form 
of  shaft  furnace,  somewhat  resembling  the 
coke-holes  or  furnaces.  They  differ  in  this, 
however,  that  they  require  forced  draft  and  to 
provide  this  the  ash-pit  is  enclosed  and  air  is 
driven  into  it  and  thence  through  the  bed  of 
anthracite  on  the  grate  by  means  of  a  fan 
blower.  Waste  heat  from  anthracite  furnaces 
may  be  used  for  heating  steam  boilers.  Petro¬ 
leum  has  been  used  for  fuel  in  the  Nobel  fur¬ 
nace  for  melting  crucible  steel  for  castings,  as 
in  the  Mitis  process.  We  now  hear  little  of 
anthracite  or  petroleum  for  crucible  steel  melt¬ 
ing,  and  the  writer  is  not  aware  that  either  of 
these  fuels  is  actually  being  used  in  America  at 
the  present  time. 

The  Sheffield  coke-holes  or  shaft-melting 
furnaces  hold  only  two  crucibles  each,  and  they 
are  not  run  at  night.  The  furnace  itself  con¬ 
sists  of  an  oval  chamber  about  three  feet  deep 
to  the  grate  bars  and  a  foot  and  a  half  to  two 
feet  in  section.  These  holes  are  arranged 
around  one  or  more  sides  of  the  melting-house. 
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Their  cover-bricks  are  just  above  the  floor  level. 
The  melting  holes  are  connected  either  to  sepa¬ 
rate  flues,  some  half  dozen  of  them  being  united 
to  form  one  large  chimney,  or  else  the  indi¬ 
vidual  flues  may  be  united  in  a  large  common 
flue  and  stack.  The  draft  is  roughly  regulated 
by  inserting  bricks  in  the  flues.  Beneath  the 
furnaces  there  is  always  a  large  ash  pit  and  cel¬ 
lar.  In  Sheffield  the  crucibles,  after  air-drying 
and  annealing,  are  put  into  the  furnace  and  well 
packed  around  with  coke,  and  the  materials  to 
be  melted  are  charged  into  the  red  hot  crucible 
through  a  sheet  iron  funnel.  The  crucible  rests 
on  a  stand  and  this  in  turn  is  supported  on  the 
grate  bars.  The  charging  being  ended,  a  cover 
is  placed  on  the  crucible,  the  fire  is  urged  and 
during  the  operation  the  coke  must  be  replen¬ 
ished  at  least  twice.  Three  heats  from  a  cru¬ 
cible  constitute  a  day’s  work  and  require  about 
12  hours’  time,  and  three  heats,  also,  is  about 
the  life  of  the  crucible. 

The  regenerative  gas  furnace,  which  is  used 
exclusively  in  the  United  States,  has  never  been 
popular  in  England,  although  it  is  much  more 
economical  as  regards  fuel  consumption.  Nu¬ 
merous  reasons  have  been  given  to  explain 
why  it  is  not  used  in  Sheffield.  Strangely 
enough  it  has  been  stated  that  gas  fires  are  not 
under  such  good  control  as  coke  fires,  or  again, 
that  the  entire  crucible  and  its  contents  are  not 
heated  to  a  uniform  temperature.  Whatever 
weight  these  objections  may  have,  it  is  interest¬ 
ing  to  note  that  whenever  English  capital  has 
been  invested  in  the  crucible  steel  business  in 
America,  graphite  crucibles  and  gas-fired  regen¬ 
erative  furnaces  have  been  adopted  without 
apparent  hesitation. 

The  American  furnace  consists  of  from  2 
to  10  melting  holes  in  a  row,  and  each  hole  will 
accommodate  six  crucibles  at  a  time.  Each 
hole  is  provided  with  three  ports  on  either  side 
through  which  the  gas  and  air  and  the  products 
of  their  combustion  pass.  The  direction  of  flow 
of  the  gas  and  air  is  reversed  about  every  15 
minutes,  in  the  way  common  to  all  Siemens 
regenerative  furnaces.  Beneath  and  at  either 
side  of  the  melting  holes  are  the  regenerative 
chambers,  one  for  gas  and  one  for  air  on  each 
side.  The  chambers  are  filled  with  so-called 
checker  work  of  brick,  which  takes  up  heat 
from  the  outcoming  gases  or  imparts  it  to  the 
entering  gas  and  air.  The  furnace  of  Dawson, 
Robinson  and  Pope,  which  is  said  to  be  giving 
very  good  results  at  Jessop  and  Sons,  Sheffield, 
differs  from  the  American  furnace  in  that  all 
four  regenerative  chambers  are  on  the  same 
side  of  the  melting  holes,  which  have  four  ports 
each.  The  melting  hole  is  curved  or  horse¬ 
shoe  shaped  on  the  side  opposite  the  ports.  The 
gas  and  air  thus  enter  by  two  of  the  ports  and 
rush  around  the  curved  outer  edge  of  the  fur¬ 
nace  and  down  the  other  two  ports.  The  six 
crucibles  break  and  impede  the  passage  of  the 
flame  and  absorb  its  heat  as  it  passes. 

The  melting  holes  have  a  layer  of  coke  from 
six  to  eight  inches  deep  in  the  bottom  and  on 
this  rest  the  crucibles.  The  crucibles  are  usu¬ 
ally  filled  carefully  by  hand,  while  cold,  and  are 
set  into  the  furnace.  The  crucibles  are  well 
adapted  to  stand  this  sudden  change  of  tem¬ 
perature  if  they  have  been  well  baked  and  have 
been  kept  in  a  dry  place  prior  to  use.  Unlike 
the  coke  furnace,  the  gas  furnace  is  run  con¬ 
tinuously,  day  and  night,  from  Monday  morning 


to  Saturday  afternoon,  from  33  to  36  heats  con¬ 
stituting  a  week’s  work.  These  furnaces  will 
last  from  eight  months  to  a  year  or  even  longer 
before  the  holes  need  relining  or  the  checker 
work  needs  replacing.  Coke  furnaces  require 
relining  about  once  a  month.  The  first  cost  of 
a  gas  furnace  is  much  greater  than  that  of  the 
coke  furnace,  but  the  crucibles  are  more  readily 
accessible  in  them  and  they  are  much  more 
economical  of  fuel.  A  ton  of  ordinary  bitumi¬ 
nous  coal,  burned  in  a  producer,  will  melt  a  ton 
of  steel,  while  the  coke  shaft  furnace  requires 
about  three  tons  of  the  more  expensive  coke  to 
melt  a  ton  of  steel.  Commenting  on  this  phase 
of  the  subject,  Harbord,  the  distinguished  Eng¬ 
lish  authority,  says :  ((The  economy  in  fuel, 
ease  with  which  gas  can  be  regulated,  freedom 
from  clinkers  on  pots,  offer  so  many  advan¬ 
tages  over  the  coke-hole,  that  notwithstanding 
past  failures  ©f  gas  furnaces,  there  seems  every 
prospect  of  this  or  some  similar  gas-fired  fur¬ 
nace  being  very  largely  adopted  in  crucible  steel 
melting.®  By  the  ((past  failure  of  gas  furnaces® 
Professor  Harbord  must  refer  to  their  failure 
of  general  adoption  in  England  rather  than  in 
any  real  difficulty  with  the  gas  furnace  itself  as 
compared  with  coke-hoies  or  other  furnaces. 
More  crucible  steel  is  melted  in  gas  furnaces 
than  in  all  other  forms  combined. 

Melting. — The  materials  being  charged  into 
crucible  the  fire  is  urged  in  the  case  of  coke  or 
more  gas  is  turned  on  in  the  case  of  Siemens 
furnaces,  until  at  the  end  of  about  two  or  three 
hours  the  materials  are  melted.  In  the  case  of 
mixtures  consisting  of  much  high  carbon  scrap, 
pig  iron  or  demented  bar  the  melting  takes  place 
more  quickly  than  with  mixtures  consisting 
largely  of  puddled  iron  and  charcoal.  When 
the  melter  thinks  the  contents  are  about  melted, 
the  cover  of  the  crucible  is  raised  and  the 
contents  examined  by  the  melter  who  prods 
about  in  the  crucible  with  a  Long  iron  rod  to  de¬ 
tect  unmelted  pieces.  The  melting  of  large 
pieces  of  steel  scrap  takes  place  in  a  rather  un¬ 
expected  fashion, —  the  inside  seems  to  melt 
first  and  to  run  out,  leaving  a  shell  looking 
exactly  like  the  original  piece,  floating  around 
on  top  of  the  metal. 

After  the  materials  are  <(clear  melted,®  the 
heating  is  continued  for  an  extra  half  hour  or 
more  and  this  is  known  as  the  ((killing®  heat. 
If  the  metal  were  poured  into  the  ingot  molds 
immediately  after  melting,  unsound  and  spongy 
ingots  would  result.  During  the  killing  some 
silicon  is  taken  up  from  the  walls  of  the  cru¬ 
cible  by  the  metal  and  this  seems  to  assist  in 
making  sound  castings.  Then,  also,  the  oxide  of 
iron  which  is  present  in  the  metal  has  a  chance 
to  react  with  the  carbon  in  the  steel  or  in  the 
walls  of  the  pot  and  is  thus  reduced  to  metal¬ 
lic  iron,  while  oxides  of  carbon  are  formed  and 
eliminated.  Steel  that  has  been  given  sufficient 
killing,  if  cast  in  open  molds  and  allowed  to 
cool  spontaneously,  would  be  quite  free  from 
blow  holes,  but  would  be  deeply  piped.  In 
actual  practice  means  are  employed  to  elimi¬ 
nate  the  pipe,  and  the  ingots  are  perfectly 
sound  from  top  to  bottom.  The  tendency  to 
eliminate  gas  during  solidification  is  offset  in 
varying  degree  by  silicon,  manganese  and  alumi¬ 
num. 

The  Ingots. — The  crucibles,  after  the  killing 
heat,  are  withdrawn  from  the  furnaces  and 
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the  small  quantity  of  flux  or  slag  always  present 
is  “mopped®  off.  The  metal  is  then  poured  or 
“teemed®  into  molds.  The  molds  are  of  cast 
iron  and  usually  in  two  parts,  held  together 
by  rings  and  wedges.  Before  use,  the  molds 
are  smoked  with  resin.  When  it  is  desired  to 
make  large  ingots,  the  product  of  any  number 
of  crucibles  is  cast  into  one  mold.  Until  quite 
recent  years  large  castings  for  ordnance,  ar¬ 
mor  and  projectiles  were  made  of  crucible 
steel.  The  Krupp  works  continued  this  prac¬ 
tice  longer  than  the  leading  English  and  Ameri¬ 
can  works.  Crucible  steel  ingots  weighing  30 
tons  and  above  and  requiring  over  1,000 
crucibles  of  metal  have  been  made.  It  is 
now  25  years  since  the  general  use  of  crucible 
steel  for  heavy  ordnance,  shafting,  cranks,  etc., 
ceased,  though  some  is  still  used  for  these  re¬ 
quirements. 

Grading  the  Ingots  — The  quality  of  steel 
depends  upon  the  method  of  manufacture,  the 
analysis  and  the  method  of  handling.  Even 
when  of  almost  identical  analysis,  crucible  steel 
takes  first  rank  for  quality  with  electric  steel 
a  very  close  second,  open-hearth  steel  stands 
third  and  to  Bessemer  must  be  assigned  last 
place.  The  exact  reason  why  this  is  so  is 
not  known  definitely,  but  the  fact  is  generally 
admitted.  The  quality  of  crucible  steel  depends 
upon  the  nature  of  the  raw  materials  entering 
into  the  crucible  mixture.  In  general,  the  lower 
the  percentages  of  sulphur  and  phosphorus  the 
better  the  steel,  and  the  higher  the  carbon  the 
more  pernicious  is  the  effect  of  these  unwel¬ 
come  metalloids.  The  degree  of  carburization 
is  generally  referred  to  as  the  “temper®  of  an 
ingot.  In  a  works  making  hundreds  or  even 
thousands  of  small  ingots  per  day  it  would 
manifestly  be  impossible  to  analyze  each  ingot 
for  carbon.  Fortunately,  this  is  not  necessary. 
Very  small  differences  in  carbon  so  change  the 
fracture  or  crystallization  of  the  ingot  that  the 
skilled  inspector  can  detect  by  the  eye  differ¬ 
ences  of  carbon  not  greater  than  one-twentieth 
of  1  per  cent,  within  the  limits  of  carbon 
most  used  for  tool  steel,  say,  0.90  per  cent  to 
1.40  per  cent  carbon.  The  presence  of  large 
amounts  of  tungsten,  chromium,  molybdenum 
and  other  alloying  metals  interferes  with  or 
precludes  entirely  the  estimation  of  carbon  by 
the  eye.  Other  elements  being  within  the  usual 
limits,  e.g.,  silicon  and  manganese  from  0.10 
per  cent  to  0.25  per  cent  and  sulphur  and 
phosphorus  from  0.01  to  0.025  per  cent  the 
percentage  of  carbon  is  the  most  important 
factor  in  determining  the  suitability  of  any 
steel  for  a  given  purpose.  According  to 
Thallner,  steel  containing  upward  of  1.5  per 
cent  carbon  may  be  called  very  hard  and  is  suit¬ 
able  for  turning  and  planing  knives,  drills, 
razors,  etc.  Hard  steel  of  1.25  per  cent  carbon 
is  suited  for  ordinary  turning  and  planing 
knives  for  use  on  materials  of  medium  hard¬ 
ness,  also  for  rock  drills,  scrapers,  cutters,  etc. 
Medium  hard  steel  of  1.0  per  cent  carbon  is 
suitable  for  screw  taps,  coining  dies,  chisels, 
punches,  etc.  Thallner  calls  steel  of  0.85  per 
cent  carhon  tenaciously  hard,  and  recommends 
it  for  screw-taps,  cutters,  broaches,  matrices, 
swages,  pins,  bearings,  chisels,  gouges,  etc. 
Steel  of  0.75  per  cent  carbon  is  tough  and 
suited  to  tools  requiring  rough  handling,  ham¬ 
mers,  shear  blades,  drifts,  springs,  cupping  tools 


and  certain  kinds  of  needles.  Soft  tool  steel 
is  rather  a  misnomer,  but  the  term  is  used  in  a 
relative  sense,  and  applied  to  steel  of  about 
0.65  per  cent  carbon,  for  blacksmith’s  tools, 
bolts  and  for  welding  to  harder  steel  to  stiffen 
and  toughen  it.  No  arbitrary  list  of  this  kind 
can  fit  all  cases.  In  general,  the  crucible  steel 
business  is  one  involving  a  tremendous  amount 
of  detail,  care  and  watchfulness.  The  tem¬ 
perature  of  the  metal  must  be  carefully  guarded 
and  controlled  at  every  step  —  melting,  welding, 
cogging,  rolling  or  hammering,  and  when  the 
steel  reaches  the  customer  equal  care  is  re¬ 
quired  to  forge,  to  harden  and  to  temper  the 
finished  tool.  The  proper  selection  and  blend¬ 
ing  of  raw  materials  or  the  choice  of  the 
proper  quality  and  carbon  for  a  given  use, 
and  its  successful  fabrication  may  not  be 
learned  from  books  or  acquired  in  a  day,  but 
are  a  legitimate  part  of  the  stock  in  trade  of 
Bohler,  in  Styria;  Jessop  or  Huntsman,  in  Eng¬ 
land;  Sanderson  or  Halcomb,  in  America,  and 
other  firms  with  established  reputations. 

Bibliography. —  Harbord  and  Hall,  Metal¬ 
lurgy  of  SteeP  (4th  ed.,  London  191 1)  ;  Howe, 
H.  M.,  Metallurgy  of  SteeP  (pp.  296-315, 
New  York  1908)  ;  Mathews  and  Stagg,  fac¬ 
tors  in  Hardening  Tool  Steel, )  in  Transactions 
of  the  American  Institute  of  Mechanical  En¬ 
gineers  (Vol.  XXXVI,  p.  845,  New  York  1914)  ; 
Stoughton,  B.,  Metallurgy  of  Iron  and  SteeP 
(New  York  1908)  ;  Tiemann,  H.  P.,  (Iron  and 
Steel:  A  Pocket  Encyclopedia>  (New  York, 
current). 

John  Alexander  Mathews, 
President,  Halcomb  Steel  Company,  Syracuse, 
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STEEL,  OPEN  HEARTH  MANUFAC¬ 
TURE.  The  process  of  producing  steel  of 
this  class  derives  its  name  from  the  type  of 
furnace  used  —  an  open  hearth.  In  European 
practice  the  process  is  known  as  the  Siemens- 
Martin,  receiving  its  name  because  of  being 
originated,  developed  and  ■  perfected  by  two 
eminent  and  early  metallurgists  (1864-67).  The 
process  is  conducted  either  in  an  acid  or  basic 
furnace  depending  upon  the  character  of  the 
raw  material  treated. 

There  are  several  divisions  of  the  process. 
The  original  plan  was  to  treat  a  charge  of  all 
pig-iron  with  the  assistance  of  iron  ore  to  con¬ 
vert  into  steel.  Later  a  modification  was  intro¬ 
duced  wherein  pig-iron  and  steel  or  wrought- 
iron  scrap  were  melted  together  and  subse¬ 
quently  refined  to  steel.  The  first  named  con¬ 
stituted  the  Siemens  process  and  the  second  the 
Siemens-Martin.  To-day  the  essentials  of  both 
processes  remain,  but  modifications  have  been 
introduced  from  time  to  time.  The  Monell 
process,  conducted  in  an  open  hearth  furnace 
with  a  basic  lining,  consists  of  a  charge  of 
molten  pig-iron  to  which  certain  quantities  of 
iron  ore  and  lime  are  added  which  fuse  to  form 
a  slag  and  which  slag  flows  out  of  the  furnace 
at  a  point  above  the  surface  of  the  molten 
metal,  thus  carrying  with  it  certain  impurities 
in  the  charge  of  metal  it  is  desired  to  remove. 
The  ore  and  lime  are  added  at  certain  intervals 
to  make  the  overflow  of  slag  continuous  until 
the  desired  stage  of  purification  is  reached. 

Next  in  importance  is  the  Talbot  process, 
also  conducted  in  a  basic  lined  open  hearth  steel 


580 


STEEL,  OPEN  HEARTH  MANUFACTURE 


furnace.  The  furnace  for  this  process  is  of 
movable  type  and  is  so  constructed  that  the 
body  can  be  tilted  forward  to  discharge  the  bath 
of  metal  through  an  opening  placed  at  the  level 
of  the  bath,  or  it  can  be  moved  in  the  opposite 
direction  to  pour  out  of  suitable  openings 
placed  at  a  higher  point  greater  or  less  quanti¬ 
ties  of  the  slag.  The  process  is  a  continuous 
one.  A  full  charge  of  metal  —  about  200  tons  — 
which  may  consist  of  molten  pig-iron  direct 
from  the  blast  furnace,  or  a  mixture  of  pig- 
iron  and  steel  scrap  is  treated  by  additions  of 
iron  ore  and  lime  until  proper  pre-determined 
conditions  are  reached  by  slag  action.  At  that 
stage  the  bulk  of  the  slag  is  poured  off  and 
about  one-third  of  the  refined  charge  is  with¬ 
drawn  into  a  ladle  allowing  the  balance  to  re¬ 
main  in  the  furnace.  The  steel  in  the  ladle  is 
recarburized  and  teemed  into  the  ingot  molds 
and  an  additional  charge  of  impure  molten 
pig-iron  is  poured  into  the  furnace  in  sufficient 
quantity  to  bring  the  contents  up  to  the  initial 
charge.  The  remaining  slag  is  then  removed  by 
tilting  the  furnace,  a  fresh  slag  made  by  ore 
and  lime  and  the  refining  operation  repeated. 
In  the  second  treatment,  however,  the  interval 
of  time  is  considerably  reduced  because  the 
residue  of  refined  metal  from  the  initial  charge 
greatly  dilutes  the  succeeding  addition  of  molten 
impure  stock  and  so  making  a  smaller  total  of 
objectionable  elements  to  remove  hy  slag  action. 
Under  normal  conditions  the  furnace  is  never 
empty  excepting  at  week  ends  when  incidental 
repairs  are  made.  In  Siemens-Martin  open- 
hearth  practice  the  furnace  is  emptied  com¬ 
pletely  at  the  end  of  each  heat.  It  is  then 
patched  up,  as  may  be  necessary  and  recharged. 

Another  process  of  recognized  importance  is 
the  Bertrand-Thiel  process.  It  is  used  in  Eu¬ 
rope  to  some  extent.  Two  open-hearth  furnaces 
are  used,  one  acid  lined  and  another  basic. 
One  furnace  may  be  placed  at  a  higher  level 
than  the  other  so  that  the  charge  treated  in 
the  upper  furnace  can  be  tapped  directly  by 
gravity  into  the  one  below.  Or  the  furnaces 
may  be  placed  at  the  same  level  and  the  charge 
transference  from  one  to  the  other  be  accom- 


Elevation  Through  Open  Hearth  Furnace,  Showing 
Charger  and  Locomotive  Casting  Crane. 

plished  by  ladles.  In  the  Hoesch  modification 
of  this  process  only  one  furnace  is  employed, 
the  metal  being  temporarily  transferred  to  a 
ladle  while  the  basic  lining  is  being  spread, 
when  it  is  returned  for  final  treatment  The 
principle  of  the  process  is  that  a  charge  of 
impure  stock  is  first  treated  in  an  acid-lined 
furnace  to  greatly  lessen  by  nearly  full  re¬ 
moval  certain  elements  objectionable  to  further 


purification  by  the  basic  process,  by  which  the 
metal  is  treated  and  fully  refined  in  the  sec¬ 
ond  stage  of  the  process.  It  is  a  combined  acid 
and  basic  process  whereby  pig-iron  is  con¬ 
verted  to  steel  and  allows  the  use  of  stock  so 
high  in  phosphorus  and  sulphur  that  it.  could 
not  be  successfully  refined  by  either  process 
singly.  In  the  acid-lined  furnace  the  charge 
of  molten  metal  is  desiliconized  and  partly  de- 
carburized,  but  not  desulphurized  or  dephos¬ 


Fig.  1. —  Plan  and  Elevation  of  Open  Hearth  Furnace 
Designed  for  Burning  Producer  Gas.  —  (1)  Gas  cham¬ 
ber;  (2)  air  chamber;  (3)  ports;  (4)  melting  chamber;  (S') 
air  up  take;  (6)  gas  up  take;  (7)  base  of  reversing  valves; 
(8)  stack. 

phorized,  but  when  transferred  after  such  treat¬ 
ment  to  a  basic-lined  furnace,  either  by  gravity 
or  ladle,  the  decarbonization,  desulphurization 
and  dephosphorization  are  completed  to  meet 
any  requirements.  In  the  United  States  and 
Canada  the  Bertrand-Thiel  process  has,  to  some 
extent,  been  modified  by  the  introduction  of 
the  Duplex  process,  in  which  an  acid  Bessemer 
converter  replaces  the  acid  open-hearth  furnace, 
the  Bessemerizing  effecting  the  same  action 
practically  in  regard  to  silicon  and  carbon  re¬ 
moval  from  the  charge  which  is  subsequently 
transferred  to  a  basic  open-hearth  furnace  for 
removal  of  ^  the  _  phosphorus  and  sulphur  and 
further  purification. 

Construction  of  Furnaces. —  The  furnace 
is  built  on  the  regenerative  principle.  The 
waste  heat  of  the  spent  gases  from  fuel  con¬ 
sumption  being  absorbed  and  stored  in  the  walls 
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and  partitions  of  chambers  placed  below  the 
furnace  body  and  at  each  end  of  ir,  can  be 
utilized  for  preheating  the  air  necessary  to 
promote  complete  combustion  of  the  fuel. 
Without  such  preheating  it  is  not  possible  to 
depend  upon  $ame  temperature  alone  for  melt¬ 
ing  and  preserving  the  desired  fluidity  of  the 
charge. 

Reference  to  Figs.  1  and  2  will  outline  the 
general  form  of  a  stationary  open-hearth  fur¬ 
nace.  The  furnace  body  or  melting  chamber  is 
lined  with  high-grade  refractory  bricks.  The 
whole  is  braced  and  supported  by  girders,  tie 
rods  and  plates.  In  an  open-hearth  furnace 
for  the  production  of  acid  steel,  the  roof, 
hearth  sides  and  end  walls  are  constructed  of 
silica  bricks.  The  roof  is  very  thin  and  of  the 
purest  silica  bricks  set  with  a  little  lime.  It 
is  arched  and  suspended  from  above  so  as  not 
to  weigh  upon  the  side  walls.  The  regeneration 
chambers  are  lined  with  fire  bricks.  The  bottom 
of  the  hearth  is  lined  with  18  to  24  inches  in 
depth  of. fire  brick  over  which  is  spread  about 
half  an  inch  of  silica  sand,  the  surface  being 
dished  or  so  formed  that  the  metal  when  leav- 


Fig.  2. — Sectional  Elevation  of  Open  Hearth  Furnace. 
(1)  Spout;  (2)  gas  port;  (3)  gas  port;  (4)  air  port;  (5) 
hearth  lining,  sand  for  acid  melting,  magnesite  for  basic 
melting;  (6)  charging  platform;  (7)  regenerator  chambers 
with  checkers  —  dark  markings  spaces  between  bricks;  (8) 
flues  leading  to  stack  and  from  gas  and  air  valves;  (9) 
charging  door;  (10)  buckstays  and  tie  rods. 


ing  the  furnace  through  the  tapping  hole  will 
flow  and  drain  toward  it.  When  a  new  furnace 
is  ready  to  receive  a  charge  the  gradual  pre¬ 
liminary  heating  up  is  of  sufficient  degree  to 
harden  the  sand  by  slight  fusion  or  sintering 
so  that  the  hearth  will  preserve  its  shape  and 
not  be  broken  down  by  rough  usage  or  attri¬ 
tion  when  receiving  a  charge  of  stock.  In  a 
furnace  for  the  manufacture  of  basic  steel, 
the  roof  walls,  sides  and  end  walls  above  the 
slag  line  are  formed  of  silica  bricks,  but  the 
hearth  is  lined  in  the  pan  with  first  quality  fire¬ 
brick  followed  by  bricks  composed  of  mag¬ 
nesite,  and  at  the  junction  of  the  silica  bricks 
and  the  magnesite  a  neutral  parting  of  chrome 
ore  is  placed  to  prevent  fusion  of  the  two  kinds 
of  bricks  at  furnace-working  temperatures.  The 
upper  courses  •  of  magnesite  bricks  will  stand 
about  6"  to  8"  above  the  slag  line.  In  other 
particulars  of  brick-work  the  construction  is 
the  same  in  both  classes  of  furnaces. 

The  various  dimensions,  areas  and  volumes 
of  body,  down-takes  and  regenerator  chambers 
vary  mainly  with  the  capacity  of  the  furnace  in 
regard  to  tons  per  heat  or  operation.  The 


width  of  the  furnace  is  usually  between  12  and 
IS  feet  and  does  not  exceed  16  feet.  The 
length  and  depth  of  hearth  are  not  fixed,  but 
the  area  of  both  closely  follows  certain  val¬ 


ues  per  ton.  The  length  and  depth  of  regener¬ 
ator  chambers  will  vary  also,  but  the  volumes 
as  a  rule  closely  follow  standard  figures  per 
ton.  Generally  stated  the  following  cover  the 
various  dimensions,  etc. : 

Hearth  area,  9  sq.  ft.  per  ton. 

Chamber  volume,  90  cu.  ft.  (§  for  gas,  f  for  air,  per  ton.) 
Air  port  area,  16  sq.  ft. 

Gas  port  area,  7\  sq.  ft. 

Stack,  diameter  4-5  ft.,  100'-160'  height. 

Producer  area,  3J  sq.  ft.  per  ton. 

Fuel. 

Coal,  700  to  1,000  lbs.  per  ton. 

Natural  gas,  800  to  1,000  cu.  ft.  per  ton. 

Oil,  60  to  100  gals,  per  ton. 

The  following  figures  represent  hearth  meas¬ 
urements  for  representative  capacities : 

Capacity  Length  x  Width  Hearth  Area 

30  tons  •  27x10  ft.  270  sq.  ft. 

50  tons  34  x  13  ft.  438  sq.  ft. 

200  tons  40  x  16  ft.  640  sq.  ft. 

The  last  item  covers  the  dimensions  of  a 
Talbot  furnace  which  has  a  deeper  bath  than 
other  furnaces.  The  depth  of  bath  varies 
from  12  inches  for  a  very  small  furnace  (5 
to  15  tons)  to  24  inches  for  a  50-ton  furnace. 
The  Talbo't  bath  is  over  36  inches  deep. 

Fuel  and  Accessories. —  The  choice  of  fuel 
varies  with  the  location  of  plants.  In  and . 
around  Pittsburgh  natural  gas  is  extensively 
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used  and  is  really  the  ideal  fuel.  It  is  not 
passed  through  the  regenerator  chambers  but 
is  fed  directly  into  the  furnace  port  (Fig.  3). 
It  is  uniform  in  composition,  possesses  the  high¬ 
est  calorific  value  and  does  not  contaminate  the 
bath.  Next  in  heating  value  is  crude  petroleum 
or  residuum,  a  by-product  in  the  distillation  of 
petroleum.  Both  have  advantages  in  uniformity 
of  composition  and  ease  of  control.  Oil  is 
pumped,  under  pressure,  from  storage  tanks 
delivered  to  a  suitable  oil-burning  device  where 
it  is  atomized  by  compressed  air  or  steam  be¬ 
fore  ignition  in  the  furnace  (Figs.  4  and  5) 
The  next  preferable  source  of  fuel  is  the  gas 
producer  (Fig.  6) .  In  this  apparatus  bituminous 
coal  is  gasified  and  the  gaseous  matter  conveyed 
through  mains  controlled  by  regulating  valves 
(Fig.  7)  before  entering  the  regenerator  cham¬ 
bers.  The  principle  of  operation  is  to  force 
through  a  mass  of  incandescent  carbon  air  and 
steam.  On  top  of  the  glowing  coals  fresh  fuel 
is  regularly  fed  to  keep  the  bed  at  a  constant 
level.  The  bed  must  be  frequently  poked  to 
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Fig.  4.  —  Oil  Burner  for  Open  Hearth  Furnaces. 

prevent  holes  forming,  allowing  air  and  steam 
to  pass  through  un-decomposed.  The  bottom  of 
the  producer  rests  in  a  tank  of  water  to  pre¬ 
vent  too  much  air  from  entering,  since  the  air 
necessary  to  form  a  good  working  gas  must  be 
under  control  by  compelling  it  to  pass  through 
the  blower.  The  gas  is  apt  to  vary  in  composi¬ 
tion  and  is  not  always  constant  in  volume.  A 
ton  of  coal  treated  in  a  producer  will  give  about 
160,000  cubic  feet  of  gas.  The  average  com¬ 
position  is  as  follows : 

Carbon  Monoxide .  27  per  cent  by  volume 

Carbon  Di-Oxide .  5  per  cent  by  volume 


Hydrogen .  10  per  cent  by  volume 

Nitrogen,  etc.,  by  diff .  58  per  cent  by  volume 

CALORIFIC  VALUE  OF  FUELS. 

Per  cu.  ft. 

Natural  Gas . 900  to  1000  B.  T.  U. 

Oil . 16-1700  B.  T.  U.  lb.  or  913.760  B.  T.  U. 

Producer  Gas . 130  to  140  B.  T.  U. 


Furnace  Operation  —  Acid  Practice. —  In 

order  to  produce  steel  by  any  open-hearth  proc¬ 
ess  it  is  necessary  that  a  certain  amount  of 
carbon  be  introduced  with  the  metal  to  be  con¬ 
verted.  For  that  reason  ordinary  pig-iron  which 
will  contain  2.5  to  3.5  per  cent  of  total  carbon 
is  required.  The  presence  of  carbon  lowers  the 
fusing  point  of  iron  and  when  charged  in  an 
open-hearth  furnace  it  is  comparatively  easy 
to  liquify  the  bath  at  an  early  stage  of  the 


process  and  maintain  it  to  the  end  of  the  op¬ 
eration.  Low-carbon  stock,  such  as  steel  or 
wrought-iron  scrap,  cannot  be  used  singly  be¬ 
cause  if  exposed  to  flame  action  it  would  not 
fuse,  but  would  be  pasty  and  viscous,  causing 
loss.  The  charge  may  be  all  pig-iron  or  a 
mixture  of  20  per  cent  pig-iron  and  80  per  cent 


Fig.  5. —  Construction  for  Oil  Burning  Open  Hearth 
Furnace.  (Half  Section  at  Centre). —  (1)  Opening  for  oil 
burner;  (2)  air  port  from  regenerator  chamber;  (3)  airport 
from  regenerator  chamber. 

scrap.  The  usual  American  practice  is  50  per 
cent  of  each. 

The  acid  process  is  so-called  from  the  char¬ 
acter  of  the  hearth  lining  which  is  formed  of 
nearly  pure  silica  sand,  a  substance,  chemically 
an  ^acid.®  It  is  fairly  refractory  but  must 
carry  a  small  percentage  of  foreign  elements 
to  very  slightly  lower  its  fusing  point.  In 
forming  the  hearth,  as  has  been  mentioned,  it 
must  be  hard  to  resist  wear  and  at  the  same 
time  be  inert  under  strong  actions  within  the 
bath  of  molten  metal  at  high  temperature.  It 
has  no  affinity  for  sulphur  and  phosphorus, 
but  will  fuse  with  oxides  of  iron  or  manganese. 
For  the  latter  reason  care  is  taken  with  heat 
manipulation  to  prevent  scorification  of  hearth 
by  such  oxides.  Since  specifications  for  finished 
material,  such  as  boiler  plates,  structural  ma¬ 
terial,  etc.,  state  that  the  sulphur  and  phos¬ 
phorus  be  kept  below  certain  limits,  the  choice 
of  raw  material  in  regard  to  those  elements  is 
also  subject  to  limits,  and  because  of  non-re¬ 
moval,  in  refining,  whatever  sulphur  and  phos¬ 
phorus  may  be  present  in  the  initial  charge  will 
appear  in  the  finished  product  in  like  propor¬ 
tions. 

Raw  material  for  acid  treatment  is  called 
C(Acid  Stock, ^  and  the  following  will  represent 
average  analysis : 

Scrap  Steel. —  Sulphur,  0.04%  or  less;  phosphorus,  0.04%  or 
less. 

Pig  Iron. —  Carbon,  2.-3. 5%;  silicon,  0.50-1.5%;  sulphur, 
0.04%  or  less;  phosphorus,  0.04%  or  less;  manganese, 
0.50-.75%. 

The  figures  on  carbon,  silicon  and  man¬ 
ganese  for  scrap  are  not  specified,  because  the 
scrap  is  always  the  result  of  some  previous  con¬ 
verting  process  and  is,  therefore,  low  in  those 
elements.  The  shapes  may  be  ingots,  blooms, 
steel  castings,  tires,  springs  and  rolling-mill 
waste.  If  scrap  composes  ,part  of  the  charge 
it  will  be  put  in  the  furnace  first  followed  by 
either  molten  pig-iron  brought  in  a  ladle  direct 
from  the  blast  furnace  or  iron  in  the  forms 
of  pigs.  Before  the  iron  addition  some  little 
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time  is  allowed  for  the  scrap  to  heat  or  partly 
melt.  The  chemical  action  is  mainly  a  de¬ 
carbonizing  one  or  rather  an  oxidizing  one. 
The  first  elements  to  oxidize  are  silicon  and 
manganese  of  the  charge  forming  respectively 
silica  (SiOa)  and  manganese  oxide  (MnO) 
which  fuse  readily  and  unite  to  form  part  of 
the  slag.  The  slag  is  mainly  composed  of 
Si02  and  FeO.  The  FeO  (ferrous  oxide)  being 
formed  mainly  in  the  melting  of  the  scrap  and 
the  silica  from  sand  carried  in  mechanically 
with  the  pig-iron  and  the  oxidization  of  the 
silicon  in  the  metals  charged.  The  following 
analysis  represents  a  normal  acid  open-hearth 
slag: 


SiO . 52.00  per  cent. 

MnC>2 . 17.50  per  cent. 

FeO . 28.50  per  cent. 


Under  flame  action  the  temperature  of  the 
bath  is  gradually  increased  mainly  because  the 
heat  stored  in  the  regenerator  chambers  and 
radiated  to  the  air  passing  through  them  to 
support  flame  or  fuel  combustion  increases  the 
efficiency.  The  checkers  nearly  fill  both  sets 
of  chambers  and  are  formed  of  first  quality  fire 
bricks  so  placed  that  numerous  passages  three 


l 


Fig.  6.  —  Gas  Producer. — (1)  Coal  hopper;  (2)  poke  holes; 
(3)  steam  pipe;  (4)  blower;  (5)  connection  with  gas  main; 
(6)  water  seated  ash  pan;  (7)  grate. 


to  three  and  one-half  inches  square  are  formed 
both  vertically  and  horizontally,  thus  offering 
very  large  areas  for  the  waste  gases  to  pass 
through  and  give  up  their  heat  to  the  numerous 
bricks.  The  temperature  at  which  the  furnace 
is  operated  ranges  from  1600°  to  1700°  C. 
(2912°  to  3092°  F.).  The  waste  gases  leaving 
the  furnace  body  are  about  1100°  to  1650°  C. 
and  after  passing  through  the  chambers  should 
normally  measure  about  500°  to  600°  C.  at  the 
stack.  At  regular  periods  the  course  of  the 
flame  and  gases  are  reversed  so  that  while 
one  set  of  chambers  are  giving  up  heat  to  the 
inflowing  air  or  gas  (producer  only)  the  other 
is  absorbing  the  heat  from  waste  products  of 
combustion.  Without  a  careful  regulation  of 
fuel  there  would  be  danger  of  melting  the  brick¬ 
work  in  the  furnace  because  with  each  reversal 
there  is  a  constant  increment  of  temperature 
carried  into  the  furnace  melting  chamber. 

The  bath  under  increased  temperature  be¬ 
comes  very  liquid  both  in  regard  to  the  metal 
and  slag.  There  is  a  lively  action  caused  by  the 
burning  of  the  carbon  and  silicon  which  draws 
upon  the  oxygen  in  the  slag  and  oxides  dis¬ 
solved  in  the  metal.  To  hasten  the  removal  of 
carbon,  iron  ore  is  added  from  time  to  time 
which  produces  the  following  reaction: 


Carbon 

Carbon  Iron  Ore  dioxide  Iron 

6  C.  -1-2  Fe203  —  3  COa  +  4  Fe. 

or 

(1)  C.  +  Fe203  =  CO.  +2  FeO 

(2)  FeO  +  C.  =  CO.  +  Fe. 

The  reduced  metallic  iron  entering  the  bath, 
adding  to  the  yield  of  metal  while  the  gaseous 
carbon  bubbling  through  the  bath  keeps  it  mov¬ 
ing  and  so  promotes  homogeneity,  an  advan¬ 
tage  in  favor  of  any  open-hearth  process.  When 
the  carbon  removal  has  been  completed  or  has 
proceeded  to  any  desired  point,  as  indicated  by 
the  fractured  appearance  of  test  pieces  taken 
at  intervals,  the  metal  is  tapped  out  of  the 
furnace  by  breaking  open  with  an  iron  bar  the 
tapping  hole  previously  closed,  before  charg¬ 
ing  _  with  some  suitable  refractory  material. 
While  the  metal  is  flowing  into  a  preheated 


Arrows  show  direction  of  intake  and  outgoing  gases. 
Arrow  to  left  indicates:  “To  furnace  through  regenerator 
chambers.”  Arrows  to  right  indicate:  “  From  furnace 
through  regenerator  chambers  to  stack.” 

clay-lined  ladle  measured  quantities  of  either 
spiegeleisen  or  ferro-manganese  are  added 
which  have  a  cleansing  effect  upon  the  steel 
and  performs  the  function  of  recarburizing  it. 
They  are  alloys  of  iron  and  manganese  each 
carrying  respectively  20  per  cent  and  80  per 
cent  of  manganese  with  about  5.5  to  6.0  per 
cent  of  carbon.  It  is  possible  to  stop  the  re¬ 
fining  process  at  any  stage,  and  by  using  varying 
quantities  of  the  substances  just  named  known 
as  deoxidizers  or  recarburizers,  there  is  offered 
a  possibility  of  producing  numerous  grades  of 
steel.  Without  any  additions  of  manganese  at 
the  end  of  an  open-hearth  operation  the  metal 
would  be  charged  with  oxides  which  would  in¬ 
terfere  with  its  rolling  properties.  The  action 
of  manganese  is  to  liberate  such  oxides  by 
making  them  readily  fusible,  when  they  float 
upward  and  mingle  with  the  slag  above  the 
metal.  Metal  not  well  deoxidized  is  likely  to 


584 


STEEL,  OPEN  HEARTH  MANUFACTURE 


crumble  or  crack  when  forged,  rolled,  ham¬ 
mered  or  welded. 

After  the  steel  is  tapped  into  the  ladle  and 
from  that  into  ingot  molds  (Fig.  8)  they  are 
stripped  therefrom  when  the  metal  has  solidi¬ 
fied  and  the  ingots  are  reheated  and  rolled  out 
into  various  shapes. 


Fig.  8. —  General  Arrangement  of  Molds  When  Cast¬ 
ing  Ingots  With  Bottom  Pouring  Ladle. 


Basic  Practice. —  To  successfully  conduct 
the  basic  open-hearth  process  it  is  necessary 
to  have  a  hearth  lined  writh  such  material  that 
will  withstand  the  action  of  slags  highly  charged 
with  lime.  The  presence  of  lime  in  moderate 
or  excessive  quantities  in  an  acid  furnace  would 
be  fatal  to  the  •  hearth  because  of  the  strong 
fluxing  action  between  silica  and  lime  wdien 
brought  together  at  high  temperature.  A  basic 
lining  in  general  practice  consists  of  calcined 
magnesite,  a  substance  carrying  a  high  percent¬ 
age  of  magnesia.  In  furnace  construction  it  is 
ground  and  mixed  with  about  10  per  cent  of 
anhydrous  tar,  then  rammed  in  and  shaped  to 
the  sloping  form.  At  the  beginning  of  the 
heating  of  the  furnace  the  tar  is  carbonized 
into  a  solid  cinder.  It  can  also  be  mixed  with 
pulverized  basic  slag  which  assists  the  sintering 
and  hardening  effect.  A  hearth  of  magnesite 
so  formed  is  practically  inert  under  the  action 
of  a  limey  slag,  but  will  fuse  or  cut  if  siliceous 
matter  should  be  present  excessively.  The  life 
of  a  magnesite  hearth  is  practically  indefinite. 
With  a  hearth  of  basic  and  refractory  material, 
such  as  magnesite,  there  is  offered  an  oppor¬ 
tunity  to  treat  a  charge  of  such  stock  carrying 
a  high  content  of  elements  not  removed  in  an 
acid  hearth;  namely,  pig-iron  with  1.00  per  cent 
of  phosphorus  and  0.07  per  cent  of  sulphur 
is  easily  treated,  so  that  95  per  cent  of  the 
phosphorus  and  75  per  cent  of  the  initial  sul¬ 
phur  can  be  removed  by  the  action  of  the  slag, 
consisting  largely  of  lime  and  iron  oxide.  The 
only  element  that  is  objectionable  is  silicon  and 
basic  stock  or  raw  material  is  selected  with 
amounts  of  silicon  not  exceeding  1  per  cent. 
To  get  a  slag  of  the  necessary  dephosphorizing 
and  desulphurizing  activity  10  to  15  per  cent  of 
the  charge  is  made  up  of  limestone  of  a  pure 
variety  with  ore  added  from  time  to  time.  Sili¬ 
con  under  the  oxidizing  action  of  flame  and 
additions  of  iron  ore  to  the  bath  of  liciuid 
metal,  will  be  converted  to  silica  and  combine 
with  the  lime  of  the  slag  and  if  excessive  rob 
it  of  its  power  to  absorb  phosphorus  and  sul¬ 
phur.  The  details  of  charging  are  the  same  as 
in  acid  melting  excepting  that  a  charge  is  best 


made  up  of  50  per  cent  of  pig  and  50  per  cent 
of  scrap,  when  scrap  is  used,  or  the  charge  may 
be  all  direct  molten  metal.  It  is  desirable  to 
use  scrap  moderately  because  it  is  easier  to 
promote  liquation  with  a  higher  carbon  content 
initially. 

The  layer  of  supernatant  slag  is  thick  in  a 
basic  heat  and  more  heat  units  are  required  to 
penetrate  it  than  an  acid  slag.  For  that  reason 
the  fuel  consumption  per  ton  is  greater  in  the 
basic  process. 

The  flame  manipulation  is  the  same  as  in 
acid  melting  as  is  also  the  carbon  oxidization 
by  the  action  of  iron  ore.  The  details  of  re¬ 
carburizing  are  followed  as  in  acid  practice. 
During  the  progress  of  the  heat  samples  are 
frequently  taken  which,  in  addition  to  being 
studied  for  the  carbon  content,  are  also  tested 
to  determine  how  far  the  dephosphorizing  ac¬ 
tion  has  gone.  The  heat  is  not  tapped  until  its 
removal  is  complete  or  only  a  few  thousandths 
of  1  per  cent  remain.  There  is  some  tendency 
on  the  part  of  the  phosphorus  to  revert  to 
the  metal  after  it  has  been  tapped  into  the 
ladle.  The  amount  given  up  by  the  slag  at  that 
stage  varies  directly  with  the  quantity  of  phos¬ 
phorus  charged  initially.  But  with  proper  slag 
conditions  and  care  in  stock  selection  the  re¬ 
absorption  of  phosphorus  is  not  excessive.  Be¬ 
ginning  with  pig-iron  carrying  1  per  cent  of 
phosphorus  and  an  equal  amount  of  scrap  with 
not  more  than  0.1  per  cent  a  heat  of  basic 
steel  can  be  produced  to  equal  in  analysis  acid 
finished  material. 

When  the  furnace  is  emptied  after  an  op¬ 
eration  some  unavoidable  cutting  of  the  hearth 
at  the  slag  line  is  patched  with  basic  material  of 
a  cheap  kind,  usually  dolomite,  a  double  car¬ 
bonate  of  lime  and  magnesia.  There  is  not, 
under  normal  conditions,  any  cutting  of  the 
hearth  below  the  slag  line  since  the  function  of 
the  hearth  is  only  a  refractory  one  playing  no 
part  in  the  purification  of  stock,  that  function 
being  effected  only  by  the  calcareous. 

While  there  is  little  difference  in  the  physi¬ 
cal  qualities  of  acid  and  basic  steels,  engineers 
are  accustomed  to  specify  acid  steel  for  most 
structural  work. 

In  a  30-ton  furnace  it  is  possible  to  produce 
18  heats  per  week  of  six  working  days.  In  a 
50-ton  _  furnace  12  heats  per  week  is  an  aver¬ 
age,  either  on  acid  or  basic  practice. 

Steel  Castings. — -  For  marine,  locomotive, 
freight  and  passenger  car,  electrical  and  gen¬ 
eral  machinery  construction  it  is  important  to 
have  certain  parts  of  great  strength  and  elas¬ 
ticity.  For  such  purposes  steel-castings  are  pre¬ 
ferred  to  gray-iron  castings.  In  the  United 
States  the  industry  is  increasing  rapidly.  The 
sources  of  supply  are  mainly  divided  between 
acid  and  basic  open-hearth  steel  with  moderate 
productions  by  small  Bessemer,  crucible  and 
electric  processes. 

During  the  year  1919  the  total  production 
was  as  follows : 


Acid  openhearth  castings .  329,071  tons 

Basic  openhearth  castings .  240,644  tons 

Besserrer  (Tropenas)  castings,  etc .  45,004  tons 

Crucible  castings,  etc .  1,217  tons 

Electric  castings . '  ’  F  62  ,’432  tons 


Open-hearth  castings  generally  enter  into 
heavy  parts  weighing  several  hundredweights 
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to  tons  or  more  each,  but  do  not  enter  into 
parts  weighing  a  few  pounds.  For  lighter  parts 
the  Bessemer  and  crucible  processes  fill  a 
special  field. 

So  far  as  equality  and  reliability  of  output 
is  concerned  in  open-hearth  castings  there  is  no 
choice  between  acid  and  basic  steel.  In  the 
early  history  of  the  processes  (open  hearth)  the 
acid  held  sway,  but  with  the  development  of 
the  basic  process  it  has  largely  met  the  grow¬ 
ing  demand  for  steel  castings  in  spite  of  the 
fact  that  at  first  basic  steel  was  more  uncertain 
in  its  qualities. 

For  the  production  of  open-hearth  castings 
the  details  of  construction  and  operation  are 
essentially  the  same  as  for  ingot  practice.  The 
main  differences  are  that  direct  molten  metal  is 
not  used,  the  charges  being  made  up  of  cold, 
raw  material  (pig-iron  and  scrap).  The  sizes 
of  furnaces  vary  from  10  to  25  tons  per  heat. 

In  the  manufacture  of  steel  castings  prob¬ 
lems  are  encountered  which  are  unknown  in 
ingot  practice.  It  is  comparatively  simple  to 
pour  liquid  steel  into  such  receptacles  as  ingot 
molds  but  when  pouring  it  into  sand  molds  de¬ 
signed  to  cast  shapes  more  or  less  intricate 
with  various  thicknesses  of  metal,  greater  or 
lesser  length  and  irregularities  of  section  4han 
is  found  in  the  plain  columnar  lines  of  ingots 
the  complexities  become  quite  numerous.  It  is 
necessary  that  the  steel  be  more  fluid  and  hence 
hotter.  This  condition  is  secured  by  starting 
with  a  siliceous  iron.  The  common  difficulties 
encountered  are  lack  of  solidity,  liability  of  the 
castings  to  crack  or  separate  when  cooling, 
particularly  in  complicated  designs  where  there 
may  be  different  rates  of  cooling  in  sections  of 
unequal  thickness.  These  difficulties  are  not 
insurmountable,  but  their  avoidance  calls  for 
constant  care  and  watchfulness  and  a  high  de¬ 
gree  in  skill  in  keeping  conditions  regular  and 
uniform  in  the  furnace  melting  practice  and 
also  in  the  molding  and  coring  of  designs. 

For  molding  purposes  a  high-grade  slica 
sand  is  preferred,  one  that  is  highly  refractory 
and  that  will  not  fuse  at  the  temperature  of 
liquid  steel  —  about  1600°  C.  An  impure  sand 
will  stick  to  steel  castings  and  make  rough 
unsightly  surfaces.  The  sand  must  be  of  such 
a  formation  that  there  will  be  voids  between 
the  grains  to  permit  a  free  escape  of  the  gases 
formed  within  the  mold  when  the  hot  steel  is 
poured  into  it.  Silica  sand  is  devoid  of  any 
bond,  and,  to  allow  it  to  retain  the  form  of 
the  pattern  after  the  sand  is  rammed  around 
it  and  the  pattern  withdrawn,  a  small  amount 
of  plastic  fire  clay  is  added  to  the  sand  with 
a  little  water,  followed  by  thorough  mixing  to 
furnish  the  necessary  bond  or  stability  to  the 
molding  mass.  Sometimes  a  mold  is  baked,  or 
it  may  be  used  without  any  drying.  The  first 
is  known  as  ((dry  sand®  and  the  other  a  (<green 
sand®  practice. 

When  the  mold  is  filled  with  the  liquid  steel 


the  molding  mass  under  the  high  temperature 
disintegrates  or  loosens  and  should  allow  a 
free  movement  of  the  casting  which  contracts 
when  cooling.  Should  there  be  a  resistance  to 
such  a  movement  in  cooling  the  casting  will 
be  liable  to  crack  at  points  when  the  resist¬ 
ance  and  stresses  are  the  greatest. 

To  promote  solidity  in  steel  castings  it  is 
the  practice  to  add  at  the  end  of  the  refining 
and  decarburizing  operation  certain  amounts 
of  ferro-silicon  and  ferro-manganese.  The 
former  may  carry  from  10  to  50  per  cent  of 
silicon  and  the  latter  usually  about  80  per  cent 
manganese.  The  combined  action  of  the  alloys 
is  to  thoroughly  deoxidize  the  steel  by  uniting 
with  the  dissolved  oxides,  flux  them  so  that 
they  become  separated  from  the  liquid  steel 
and  enter  the  slag  on  top  of  the  bath  of  metal 
and  restore  to  the  steel  the  desired  percentage 
of  carbon.  Were  the  oxides  not  removed  there 
would  continue,  so  long  as  the  metal  remained 
liquid,  a  reaction  between  them  and  the  small 
quantity  of  carbon  always  present  in  a  bath  of 
liquid  steel,  so  that  there  would  result  a  forma¬ 
tion  of  gaseous  carbon.  Without  a  stoppage 
of  that  action  the  metal,  if  fractured  when  cool, 
would  be  found  to  be  more  or  less  honeycombed 
—  an  undesirable  condition  in  any  casting. 

The  value  of  a  steel  casting,  physically  con¬ 
sidered,  depends  upon  its  elasticity,  toughness 
and  ability  to  resist  heavy  duty.  The  elasticity 
is  controlled  by  the  carbon  content  of  the  fin¬ 
ished  casting  and  that  will  vary  with  the  re¬ 
quirements  of  its  service.  Steel  castings  are 
divided  into  three  grades :  Soft,  medium  and 
hard.  Standard  specifications  give  the  follow¬ 
ing  figures  as  the  physical  properties : 

Soft  Medium  Hard 
Tensile  strength  lbs.  per  sq.  in. . .  60,000  70,000  85,000 

Yield  point  (elastic  limit)  lbs. 

per  sq.  in .  27,000  31,500  38,250 

Elongation  per  cent,  in  two  in.  .  .  22  18  15 

Contraction  of  area  per  cent .  30  25  20 

Approximately  the  following  will  represent 
the  ranges  of  chemical  composition  for  the  fore¬ 
going  : 

Soft  Medium  Hard 


Carbon,  per  cent...  0.17  -0.20  0.20  -0.30  0.30  -0.40 

Silicon,  per  cent ..  .  0.25  -0.35  0.25  -0.35  0.25  -0.35 

Sulphur,  per  cent.  .  0.015-0.05  0.015-0.05  0.015-0.05 

Phosphorus,  per 

cent .  0.02  -0.04  0.02  -0.04  0.02  -0.04 

Manganese,  per 

cent .  0.50  -0.75  0.50  -0.75  0.75  -1.00 


In  order  to  increase  the  ductility  of  castings, 
the  ability  to  resist  shock  or  impact  without 
fracture,  they  are  subjected  to  an  annealing 
process,  which  treatment  consists  of  a  careful 
heating  to  a  temperature  that  releases  original 
cooling  stresses  and  refines  the  grain  of  the 
metal.  In  a  steel  casting  cooled  from  casting 
temperature  there  is  a  tendency  of  the  crystals 
to  become  enlarged  and  with  that  condition 
the  metal  may  be  of  a  doubtful  value,  since  a 
coarse  internal  structure  is  more  or  less  brittle, 
but  by  heating  to  a  temperature  to  or  about  a 


Total  steel  production . 
Total  open  hearth  steel 

basic  steel . 

acid  steel . 

Total  Bessemer  steel. . . 
Total  crucible  steel. .  . .  , 
All  others  combined. . . , 


1919 

34,026,979 

26,726,039 

25,709,536 

1,016,500 

6,946,939 

64,245 

289,759 


1914 

23,403,957 

17,081,375 

16,234,626 

846,749 

6,219,304 

81,685 

21,593 


1909 

23,523,199 

14,228,377 

13,221,093 

1,007,284 

9,180,133 

100,263 

14,426 


1899 

10,685,000 

3,044,356 

2,117,311 

890,521 

7,532,028 

104,393 

4,223 
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full  cherry  red  the  coarse  crystals  become 
broken  up  and  replaced  by  others  of  much  finer 
mation.  With  that  internal  structure  the  ductil¬ 
ity  of  the  metal  is  greatly  improved  by  removing 
all  previous  brittleness.  The  refining  tempera¬ 
ture  varies  with  the  carbon  content  of  the  steel 
to  be  treated.  The  higher  the  carbon  the  nar¬ 
rower  the  ranges  of  temperature  for  refining. 
The  temperature  need  not  be  so  closely  observed 
when  the  percentage  of  carbon  is  low.  It  is  a 
rule,  however,  that  with  the  proper  temperature 
being  known,  the  heating  below  the  refining 
range  does  not  accomplish  anything  in  chang¬ 
ing  the  crystalline  formations.  Too  high  a  heat¬ 
ing  will  cause  the  crystals  to  increase  in  size. 
The  length  of  time  consumed  in  heating  a  steel 
casting  to  anneal,  varies  directly  with  the  sec¬ 
tion,  but  after  the  piece  has  reached  the  proper 
temperature  the  fire  can  be  drawn. 

The  location  of  the  refining  range  can  best 
be  determined  by  a  pyrometer  and  a  microscope 
to  study  the  various  degrees  of  crystalline  struc¬ 
ture  which  reflect  the  rates  of  cooling  from 
various  temperatures. 

With  the  carbon  content  given  to  control 
the  tensile  strength  and  elasticity  (usually  one- 
half  of  the  tensile  strength),  the  maximum  de¬ 
grees  of  toughness  in  any  grade  of  steel  cast¬ 
ing  can  only  be  obtained  by  careful  heat  treat¬ 
ment  or  annealing. 

The  other  elements,  silicon,  sulphur,  phos¬ 
phorus  and  manganese,  each  have  characteris¬ 
tic  properties  influencing  the  ultimate  quali¬ 
ties  of  the  product.  An  excess  of  any  one 
tends  to  interfere  with  the  best  results  in  serv¬ 
ice.  Long  practice,  however,  has  established 
certain  ranges  of  composition  as  being  suited 
to  both  producer  and  consumer. 

For  the  year  1919  the  census  of  manufac¬ 
tures  reported  20 7  establishments  in  the  United 
States  engaged  in  making  open-hearth  steel,  and 
employing  in  this  industry  a  total  of  1,252 
hearths  or  furnaces.  Of  the  whole,  136  estab¬ 
lishments  operating  1,039  furnaces  made  basic 
steel  and  the  remainder,  with  213  furnaces,  made 
acid  steel.  The  daily  capacity  of  all  the  basic 
hearths  combined  (double  run)  was  126,971  tons ; 
that  of  the  acid  hearths,  8,951  tons. 

The  rapid  and  steady  growth  in  favor  of 
basic  steel  is  well  illustrated  by  the  compara¬ 
tive  figures  furnished  by  the  census,  and  tabu¬ 
lated  on  preceding  page,  the  figures  expressing 
short  tons.  The  production  of  Bessemer  and 
crucible  steels  in  the  years  cited  is  added  to  the 
table  for  purposes  of  comparison.  See  Steel, 
The  Bessemer  Process. 
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STEEL,  THE  PRESERVATION  OF 
STRUCTURAL.  Introduction. —  The  treat¬ 
ment  necessary  to  secure  the  preservation  of 
the  steel  used  in  buildings,  bridges  and  other 
engineering  structures  is  of  quite  as  much  im¬ 
portance  as  the  original  construction  if  the 
structure  is  to  stand  the  test  of  time.  The 
durability  of  a  steel  structure  will  depend  upon 
the  quality  of  the  metal,  upon  its  mass  and 
upon  the  measures  taken  to  prevent  its  de¬ 
terioration  ;  and  its  strength,  measured  either 
by  the  stress  it  will  bear  or  by  its  resistance  to 


corrosion,  is  only  the  strength  of  its  weakest 
member.  Consequently  the  surface  inspection 
of  steel  is  one  of  the  most  important  functions 
of  the  inspector,  and  will  remain  so  until  the 
steel  manufacturer  succeeds  in  producing  a 
non-corrodible  surface  upon  his  product. 

Rust. — More  through  ignorance  of  the  chem¬ 
ical  action  involved  than  for  any  other  reason, 
the  appearance  of  rust  upon  iron  is  regarded 
generally  as  merely  the  effect  of  corrosion, 
rather  than  as  a  contributing  and  continuing 
cause  of  further  deterioration.  Rust  on  iron 
or  steel  is  formed  by  electrolytic  action  in 
which  the  iron  is  attacked  by  hydrogen  ions 
obtained  from  water,  the  oxygen  set  free  unit¬ 
ing  with  the  continually  forming  iron  hydrate. 
It  is  a  loose,  porous  mass,  containing  about  20 
per  cent  of  combined  water,  with  varying 
amounts  of  hygroscopic  moisture,  and  it  per¬ 
mits  the  passage  of  water  and  gases  through 
itself  to  the  metal  underneath,  while  facilitating 
the  passage  of  the  destructive  electric  current. 
By  keeping  the  agencies  of  corrosion  al¬ 
ways  in  contact  with  the  surface  of  the  metal 
not  yet  affected,  this  characteristic  of  rust  to 
absorb  and  to  persistently  retain  moisture  makes 
possible  the  progressive  corrosion  which  goes 
on  beneath  it,  and  furnishes  a  reason  for  the 
more  or  less  complete  corrosion  of  rivets  and 
screws  frequently  noted  in  steel  structures.  In 
the  light  of  the  now  widely  accepted  hydrolytic 
theory  of  corrosion  this  moisture-holding  prop¬ 
erty  of  rust  becomes  of  the  greatest  importance, 
for  except  in  the  presence  of  moisture  electro¬ 
lytic  action  is  impossible. 

Rust  has  a  tendency  to  grow  and  spread  out 
from  a  centre.  Each  such  centre  is  a  spot  at 
which  water  has  been  deposited  in  the  form  of 
drops,  or,  if  the  metal  has  been  completely 
covered  with  water,  it  may  be  the  spot  from 
which  the  water  has  last  evaporated,  and,  there¬ 
fore,  where  the  liquid  drop  remained  the  longest 
time.  <(Sweat,®  the  condensation  of  the  mois¬ 
ture  permeating  the  air,  is  always  present  on  a 
surface  of  steel  or  iron,  when  its  temperature 
is  lower  than  that  of  the  surrounding  atmos¬ 
phere.  A  wash  of  rain  is  less  apt  to  be  in¬ 
jurious  to  steel  than  the  deposition  of  water  in 
drops  or  in  a  thin  film  over  the  surface  (dew). 

Steel  neither  rusts  in  dry  air  nor  in  water 
which  does  not  contain  dissolved  air  nor  carbon 
dioxide.  The  best  protection  will,  therefore,  be 
obtained  from  the  most  impervious  coating.  It 
may  be  noted  that  the  general  cause  for  the 
failure  of  preservative  coatings  to  protect  steel 
from  rust  is  that  they  are  permeable  to  moist 
air  and  carbon  dioxide,  which  are  the  most 
common  agencies  for  the  corrosion  of  the  metal 
itself. 

The  contributing  causes  of  corrosion  may  be 
classified  thus:  (1)  lack  of  purity  or  homo¬ 
geneity  in  the  metal ;  (2)  two  or  more  diverse 
varieties  of  iron  or  steel  in  electrical  contact; 
(3)  exposure  to  hydrogen  ions  from  moisture 
or  any  other  source  in  the  immediate  presence 
off  active  oxygen;  (4)  a  chemical  or  electro¬ 
lytic  condition  in  the  preservative  coatings  em¬ 
ployed;  (5)  mechanical  injury  to  the  treated 
metallic  surface;  (6)  stray  electric  currents 
using  the  metal  as  a  conductor. 

The  preservative  processes  in  general  use 
may  be  grouped  as  follows:  (1)  development 
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of  a  resistant  surface  of  magnetic  oxide  on  the 
metal  ;  (2)  plating  with  other  metals,  as  in  gal¬ 
vanizing  and  tinning;  (3)  applications  of  inde¬ 
pendent  coatings  —  as  of  asphalt,  oil  paints, 
varnishes  or  waterproof  cements.  The  pre¬ 
liminary  requisite  in  all  cases  is  the  absolute 
cleanness  of  the  steel  from  all  deteriorated 
metal  at  the  time  the '  protection  is  applied : 
otherwise  the  destructive  electrolytic  action  may 
continue  beneath  the  preservative  film,  with  no 
outward  sign  of  what  is  going  on. 

Cleaning. —  Any  steel  upon  which  it  is  de¬ 
sired  to  apply  a  preservative  coating  should 
have  its  surface  in  such  condition  also  that  the 
coating  will  adhere  well  to  it.  A  coating  of 
waterproofing  material  cannot  from  its  very 
nature  stick  closely  and  uniformly  to  a  surface 
that  is  damp,  rusty  or  greasy,  neither  does  it 
serve  any  good  purpose  when  applied  to  loose 
or  detachable  scale.  Engineers  differ  as  to  the 
best  method  of  securing  a  receptive  surface  for 
painting;  however,  much  of  the  expense  of  re¬ 
painting  in  the  future  would  be  saved  if  all 
scale,  rust,  grease  and  dirt  were  removed  from 
the  surface  of  the  metal  at  the  steel-making 
shops  before  applying  the  first  coating  of  paint 
to  new  work.  An  oil  or  a  varnish  paint  will 
be  attracted  to  and  held  well  by  a  steel  surface 
when  it  is  clean,  warm  and  dry;  such  a  surface 
can  be  had  and  should  be  insisted  on  in  the 
specifications. 

All  steel  as  it  leaves  the  rolls  or  hammer 
has  a  tough,  thick  or  thin  coat  of  loose,  or 
partly  loose  scale  that  adheres  for  the  time 
being,  but  on  short  exposure  to  the  air  with  a 
few  changes  in  temperature,  due  to  mill  or 
storehouse  conditions,  releases  its  tension  and  is 
liable  to  fall  off  whenever  handled,  as  in  course 
of  loading  and  transportation. 

Steel  that  is  subjected  to  machine  operations 
in  assembling  shops  or  places  where  bridges  are 
fabricated  is  more  or  less  covered  with  machine 
grease. 

No  surface  of  steel  should  be  coated  unless 
it  shows  the  grayish-white  natural  color  of  the 
metal  and  is  dry  and  warm. 

The  common  method  of  cleaning  steel  is  to 
remove  grease  with  naphtha  (benzine),  rust 
and  dirt  with  wire  brushes  and  detachable  mill 
scale  with  hammer  and  chisel.  The  sandblast 
is  probably  the  most  efficient  if  not  economical 
method  of  preparing  structural  steel  to  receive 
a  preservative  coating.  It  leaves  the  metal  not 
only  clean  but  fairly  dry  —  an  important .  and 
essential  condition  if  an  adherent  surface  is  to 
be  secured.  The  painting  of  the  metal  should 
follow  immediately  after  the  cleaning  is  done, 
as  cleaned  metal  will  corrode  under  ordinary 
atmospheric  conditions  much  more  rapidly  than 
uncleaned  metal. 

Portable  sand-blast  machines  and  portable 
air  compressors  are  now  available.  The  out¬ 
fit  besides  these  includes  a  sand  drying  ap¬ 
paratus,  hose,  nozzles,  etc.  The  sand  used 
should  be  .clean  and  hard;  if  its  particles  are 
round,  it  will  leave  a  smoother  surface  than  if 
they  are  sharp.  Where  the  surface  is  very 
rusty  and  the  metal  pitted,  a  coarser  sand  is 
needed  than  for  the  removal  of  ordinary 
weather  rust.  It  is  argued  against  sand-blast¬ 
ing  that  it  should  not  be  used  to  clean  new 
metal  because  it  will  remove  the  sub-oxide, 
black  oxide  or  mill  scale,  which  in  itself,  like 


paint,  is  a  protection  against  rust  formation  so 
long  as  it  remains.  While  this  is  true  if  the 
scale  is  entire,  it  does  not  hold  where  it  is  in¬ 
jured;  and  is  without  the  certainty  of  the 
sand-blast  method. 

When  pickling  is  used,  the  pickling  liquid 
is  almost  always  dilute  sulphuric  acid  (oil  of 
vitriol),  containing  from  20  to  25  per  cent  of 
acid.  It  is  preierably  used  warm,  and  the 
articles  are  left  in  it  till  the  surface  is  per¬ 
fectly  clean  and  free  from  rust  and  scale.  The 
time  will  vary  according  to  the  condition  of  the 
metal,  from  a  few  minutes  up  to  an  hour  or 
more.  A  much  weaker  acid  than  that  mentioned 
is  sometimes  used,  or  the  acid  is  used  cold,  but 
in  these  cases  the  article  must  be  cleaned  with 
alkali  before  it  is  put  into  the  pickling  vat. 
After  the  pickling,  the  acid  must  be  removed 
from  the  surface  as  rapidly  as  possible,  and  this 
is  best  done  by  means  of  a  jet  of  water  dis¬ 
charged  at  high  pressure,  mere  rinsing  not  be¬ 
ing  efficient  for  the  purpose. 

Hydrochloric  acid  (muriatic  acid)  is  not 
so  satisfactory  as  sulphuric  acid.  If  the  metal 
be  allowed  to  dry  in  the  air  the  surface  is 
likely  to  rust.  To  avoid  this  it  should  be  put 
into  a  boiling  bath  of  milk  of  lime,  and  left  in 
this  until  it  has  acquired  the  temperature  of  the 
bath.  It  is  then  taken  out,  dried  in  an  oven 
and  when  dry  this  lime  is  brushed  off.  The 
surface  left  by  pickling  is  susceptible  to  rust, 
and,  therefore,  a  protecting  layer  of  some  kind 
must  be  applied  at  once. 

With  present  facilities  at  steel  plants  and 
assembling  shops,  neither  space  nor  time  is 
available  for  cleaning  steel,  either  by  pickling 
or  with,  the  sand-blast,  so  the  common  practice 
is  to  substitute  quicker  and  less  reliable  methods 
of  preparing  the  surface  to  receive  paint.  The 
process  of  galvanizing  is  described  under  that 
title.  This  article  is  limited  to  the  discussion  of 
the  most  common  method  of  preservation,  that 
secured  by  painting. 

Paint. —  At  the  present  time  oil  paints  are 
generally  used  for  coating  structural  steel. 
While  varnish  paints  may  be  more  efficient  for 
metal  not  exposed  to  the  action  of  rainfall 
and  sunshine,  or  under  some  special  conditions, 
experience  indicates  that  oil  paints  are  the 
proper  coatings  for  preserving  and  protecting 
steel  used  in  building  and  engineering  con¬ 
struction. 

Oil.  paints  are  pigment  mixed  and  mulled 
with  oil,  and  especially  designed  to  preserve,  to 
protect,  and  to  better  the  appearance  of  sur¬ 
faces  to  which  they  are  applied.  In  oil  paints 
of  value,  the  end  aimed  at  is  a  close  union  of 
solids  (pigment)  and  liquids  (binder),  i.e., 
inorganic  or  solid  matter  in  a  finely  divided 
state  is  taken  and  mixed  with  organic  or  liquid 
matter,  and  then  these  are  linked  together  either 
mechanically  or  chemically.  Ordinary  me¬ 
chanical  mixtures  in  which  the  solids  and  liquids 
have  little  or  no  affinity  for  each  other,  or  in 
which  the  powders  are  feebly  suspended  in  the 
liquid,  scarcely  deserve  the  name  of  paint. 
The  essentials  of  a  preservative  and  protective 
covering  for  structural  steel  may  be  stated  as 
follows : 

1.  Mechanical  Properties. —  That  it  must 
work  properly,  that  is,  offer  but  a  slight  re¬ 
sistance  to  the  stroke  of  the  brush,  and  be  of 
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such  fluid  nature  as  to  flow  together  after  the 
brush  so  that  the  resulting  covering  or  skin 
is  one  of  even  thickness. 

2.  Chemical  Properties. —  That  it  must  not 
only  dry,  or  oxidize,  fast  enough,  but  dry  simul¬ 
taneously  throughout;  not  harden  on  the  sur¬ 
face  and  remain  soft  underneath,  or  in  painters’ 
parlance,  <(skin  over/" 

3.  Physical  Properties. —  That  it  must  be  of 
such  nature  that  when  it  has  formed  a  skin 
upon  the  surface  of  the  metal  it  can  take  other 
coats  of  paint  without  softening  under,  them 
(hardness)  ;  that  it  must  wear  well,  provided  a 
sufficient  number  of  coatings  of  it  is  applied 
(durability) ;  that  it  must  exclude  moisture 
from  the  metal  covered  with  it  (imperviosity). 

Linseed  oil,  after  centuries  of  use,  still  holds 
its, own  as  the  best  oil  for  painters’  use  where 
durability  is  the  main  consideration. 

Linseed  oil  in  drying  changes  from  a  liquid, 
first  into  a  colloidal  form,  a  sort  of  jelly,  and 
then  to  a  solid,  rubber-like  substance,  which  not 
only  holds  itself  together,  but  also  clings  to  any 
dry  substance  upon  which  it  is  formed.  Lin¬ 
seed  oil  in  drying  takes  something  from  the  air, 
namely,  oxygen,  and  gives  off  something  to  the 
air,  namely,  carbon  dioxide  and  water.  Mulder 
beautifully  describes  the  process  and  calls  it 
<(the  breathing  of  the  drying  oils.®  In  his  book, 
(Die  Chemie  der  Austrocknenden  Oele,*.  he 
named  the  solid,  rubber-like  substance  into 
which  a  layer  of  linseed  oil  finally  hardens 
<(linoxyn.®  Linoxyn  is  a  solid,  not  a  liquid.  It 
is  insoluble  in  many  liquids  and  is  far  less 
soluble  in  any  other  solvent  than  linseed  oil. 
Specimens  of  it  kept  for  months  in  dilute  acid 
and  weak  alkaline  solutions,  also  in  spirits  of 
turpentine,  petroleum,  naphtha,  linseed  oil, 
alcohol,  chloroform,  acetone,  carbon  bisulphide, 
and  water,  show  but  slight  decomposition  or 
solution,  thus  indicating  its  power  of  resistance 
to  atmospheric  influences. 

A  layer  of  dried  linseed  oil  (linoxyn)  is 
not  strictly  waterproof,  although  no  compound 
is  probably  chemically  more  resistant  to  atmos¬ 
pheric  influences  (not  mechanical  wear).  For 
example,  it  is  claimed  that  a  gallon  of  oil  spread 
upon  100  square  feet  of  surface  will  outwear 
a  gallon  of  any  paint  spread  upon  the  same 
area  of  a  similar  surface ;  but  it  may  be  noted 
that  it  will  require  about  three  times  as  many 
coatings  of  the  oil  to  use  up  the  gallon  as  it 
will  of  the  paint  to  use  it  up.  From  this  it  is 
concluded  that  a  layer  of  paint  is  about  three 
times  as  thick  as  a  layer  of  the  oil.  Experi¬ 
ments  of  this  kind  demonstrate  that  one  of  the 
functions  of  the  pigment  is  to  increase  the  thick¬ 
ness  of  the  layer  of  dried  paint,  and  that  this 
increase  of  thickness  is  in  direct  proportion  to 
the  volume  or  fineness  of  the  pigment.  They 
also  determine  that,  given  the  same  volume  of 
oil  and  the  same  weight  of  pigment,  the  greater 
the  volume  of  the  latter,  i.e.,  the  finer  the 
division  of  its  particles,  the  more  slowly  will 
the  paint  dry  and  the  longer  will  it  wear. 

Pigments  fit  for  use  in  structural  oil  paints 
are  of  two  general  classes,  viz.,  those  that  re¬ 
act  more  or  less  with  the  oil,  notably  the  car¬ 
bonates  and  all  of  the  lead  pigments,  and  those 
that  have  no  chemical  action  on  the  oil  or 
binder  ,i.e.,  that  are  called  inert,  such  as  the 
carbons,  silicates,  probably  ferric  oxides,  etc. 
The  former  class  produce  the  quicker  drying 


and  the  less  durable  paints;  the  latter,  the 
slower  drying  and  the  more  durable  coatings; 
e.g.,  a  paint  made  from  white  lead  and  linseed 
oil  when  properly  applied  to  a  sound  surface 
cannot  be  expected  to  protect  .it,  under  fair 
conditions,  more  than  five  or  six  years,  while 
a  paint  made  from  Venetian  red  and  the  same 
oil,  applied  to  a  like  surface  under  similar  con¬ 
ditions,  will  protect  it  easily  twice,  as  long. 
Another  feature  pertaining  to  inert  pigments  is, 
that  where  the  same  liquids  are  used  with  them 
for  the  paint  for  each  coating  applied,  the  ob¬ 
server  finds  that  the  dried  paint  seldom  cracks, 
peels  or  blisters,  and  if  it  does  the  inference 
should  be  that  his  paint  contained  an  inade¬ 
quate  amount  of  pigment.  Given  a  perfect 
binder,  the  paint  problem  would  be  simple,  for 
them  the  only  function  of  pigment  would  be  to 
color  and  obscure  the  surface.  Until,  however, 
a  binder  is  obtained  that  will  dry  fast  enough, 
that  when  dry  is  impervious  to  moisture  and 
gases,  and  that  will  not  wear  out,  pigment  will 
be  necessary  to  shield  and  to  protect  the  dried 
oil  from  the  agencies  that  destroy  it,  the  chief 
of  which  are  rainwater  and  sunshine. 

A  pigment  that  will  not  hold  the  oil  pro¬ 
duces  a  fugitive  paint.  Any  pigment  that  will 
take  and  retain  oil  or  binding  material,  and  that 
is  .  not  changed  by  the  agencies  that  destroy 
dried  oil,  or  the  binder,  will  make  a  durable 
paint  for  structural  steel  provided  it  is  fairly 
treated  and  properly  applied  to  a  surface  in  fit 
condition  to  receive  paint. 

Andes  in  his  work  on  ( Anti-Corrosive 
Paints, >  in  discussing  the  number  of  coats  of 
oil  paint  that  must  be  applied  to  iron  in  order 
to  secure  efficient  protection  against  rusting, 
says  that  in  establishing  a  standard,  preference 
must  undoubtedly  be  accorded  to  paints  requir¬ 
ing  a  large  proportion  of  oil  to  make  them  work 
properly.  He  says :  <(It  may  be  laid  down  as 
a  normal  standard  that,  persupposing  the  use 
of  good  paint,  one  bottoming  coat  and  three 
subsequent  coatings,  laid  on  at  suitable  inter¬ 
vals,  will  be  required  to  produce  a  layer  of 
sufficient  thickness  on  iron  to  keep  moisture 
away  from  the  metal  and  to  protect  the  latter 
from  rust  for  a  certain  time.®  The  first  or 
prime  coat  upon  a  surface  of  steel,  in  a  fit  con¬ 
dition  to  receive  paint,  is  of  the  greatest  im¬ 
portance,  especially  as  to  its  drying,  hardening, 
adhesiveness  and  impermeability  to  water. 

The  paint  used  for  priming  naked  steel 
should  be  of  a  .preservative  nature,  i.e.,  of  such 
a  nature  that  it  will  absolutely  exclude  air  and 
water  from  the  metal  and  prevent  the  progress 
of  electrolytic  action;  and  that  the  finishing  or 
top  coats  should  be  of  a  protective  nature,  i.e., 
of  such  nature  that  they  will  protect  the  primer 
or  bottoming  paint  from  the  action  of  rainfall, 
sunshine  or  any  special  external  condition.  As 
the  first  or  priming  coat  must  form  a  receptive 
foundation  that  will  be  able  to  hold  all  subse¬ 
quent  or  protective  coatings  both  on  and  up, 
it  should  be  largely  formed  of  basic  materials, 
so  composed  as  to  secure  on  the  surface  of  the 
metal  a  firm  and  unyielding  coating  of  an  elas¬ 
tic,  durable,  -cohesive  and  adhesive  cement;  it 
is  probably  necessary  that  this  cement  be  made 
from  a  pigment  that  secures  chemical  action 
between  itself  and  the  liquid  with  which  it  is 
mixed,  for  it  is  only  through  the  use  of  such 
a  pigment  that  a  skin  or  covering  can  be  secured 
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upon  unheated  metal  that  will  be  impervious 
to  air  and  water. 

A  series  of  exhaustive  tests  carried  out  by 
the  American  Society  for  Testing  Materials 
established  the  fact  that  among  pigments  the 
best  for  preserving  steel  from  corrosion  was 
zinc  chromate,  known  commonly  as  zinc  yel¬ 
low.  Following  this,  and  in  the  order  of  rela¬ 
tive  efficiency  as  preservatives  of  steel,  are : 
Zinc  and  barium  chromate;  zinc  and  lead  chro¬ 
mate  ;  zinc  oxide ;  zinc-lead  white ;  barium 
chromate ;  ultramarine  blue  ;  blue  chrome  green ; 
Prussian  blue;  lithopone,  and  willow  charcoal. 
At  the  other  end  of  the  scale,  and  apparently 
aiding  in  corrosive  activity,  are  lamp  black,  the 
most  disastrous  of  all ;  blanc  fixe ;  carbon  black ; 
the  ochres;  graphite;  barium  sulphate;  bright 
red  oxide  and  mineral  black.  Occupying  a 
middle  ground  are  the  ordinary  white  leads ; 
red  lead ;  Venetian  red,  and  the  brown  so-called 
<(metallic  paints.®  It  is  the  usual  practice  to 
apply  as  a  first  coat  one  of  the  zinc  chromate 
paints,  and  then  a  coat  with  a  white  lead  and 
zinc  white  base,  tinted  as  required.  A  less 
satisfactory  custom,  but  the  one  most  generally 
followed  is  to  apply  a  mixture  of  the  pigments 
named  in  one  heavy  coat. 

Where  three  or  more  coats  are  to  be  ap¬ 
plied  and  it  is  not  practicable  to  use  more  than 
two  kinds  of  paint,  one  can  use  for  middle 
coat  mixtures  of  topping  and  bottoming  coats. 
Engineers,  architects,  etc.,  should  demand  paints 
that  do  not  require  great  skill  in  their  proper 
application.  The  requirements  of  an  anti-cor¬ 
rosive  metal  covering  are,  that  it  (1)  Should 
hide  the  surface;  (2)  should  cement  itself  to¬ 
gether,  and  also  cement  itself  to  either  damp 
or  dry  metallic  surfaces ;  (3)  should  expand 
and  contract  under  changes  of  temperature 
without  breaking  its  own  body;  (4)  should  pre¬ 
sent  a  hard,  yet  tough,  outer  surface;  (5) 
should  be  impervious  to  water,  marsh-gas  or 
other  gases ;  (6)  should  be  unaffected  by  sun¬ 
shine,  heat,  frost,  dew  or  climatic  changes;  ( 7 ) 
should  be  unaffected  by  ordinary  mechanical 
abrasion;  (8)  should  wear  evenly;  (9)  should 
fail  by  gradual  wear,  not  by  disintegration; 
(10)  should  leave  a  good  surface  for  repaint¬ 
ing;  (11)  should  not  require  an  unreasonable 
amount  of  skill  in  application;  (12)  should  be 
homogeneous;  (13)  should  dry  fast  enough; 
(14)  should  not  be  readily  ignited;  (15)  should 
have  power  to  absorb  moisture  or  dampness 
from  the  metal. 

Main  causes  for  deterioration  of  paint  are: 
(1)  Water  (dissolution)  ;  (2)  action  of  light 
and  heat  (chemical  and  physical  change)  ; 
(3)  chemical  action  between  pigment  and  binder 
(disintegration)  ;  (4)  abrasion  of  mechanical 
injury  (motion)  ;  (5)  action  of  deleterious 

gases  (foul  air). 

A  worthy  metal  coating  sometimes  fails : 
(1)  Because  of  improper  application  (incom¬ 
petent  or  careless  users)  ;  (2)  because  of  in¬ 
sufficient  quantity  on  a  given  surface;  not  re¬ 
newed  at  right  time  (perishes  quickly)  ;  (3) 
because  of  an  unstable  foundation  to  stick  to 
(dirt,  grease,  dampness  or  scale  under  it)  ; 
(4  because  the  under-coating  is  more  elastic 
than  that  over  it  (cracks) ;  (5)  because  not 
protected  when  drying  (wet  paint  sensitive). 

Painting. —  The  coating  of  structural  steel 
with  paint  is  for  the  special  purpose  of  pre¬ 


venting  air  and  water  from  getting  at  it,  as  a 
combination  of  these  will  aid  in  allowing  the 
setting  up  or  continuance  of  electrolytic  action 
the  more  quickly  if  carbonic  or  some  other  acid 
be  also  present.  Many  worthy  paints  are  ruined 
because  flowed  on  with  a  broad,  thin,  flat  brush, 
not  much  better  than  a  common  whitewash 
brush,  instead  of  being  rubbed  out  and  into 
the  surface  well  with  a  good,  full,  round,  bristle 
brush ;  and  then,  again,  painters  are  apt,  if  the 
pigment  used  is  heavy,  or  the  parts  to  be  cov¬ 
ered  are  difficult  of  access,  to  add  an  excess  of 
thinners  to  save  time.  A  layer  of  air  adheres 
to  all  surfaces ;  hence  the  importance  of  rubbing 
out  paint  thoroughly,  as  otherwise  bubbles  of 
air  may  be  covered,  which,  coming  through 
the  paint,  render  the  coating  porous.  It  is 
known  that  the  durability  of  any  oil  paint  de¬ 
pends  largely  upon  the  number  of  particles  of 
pigment  upon  a  given  area  of  surface,  and  that 
the  more  particles  of  pigment  the  better  the 
protection  to  the  binder  and  to  the  metal  under¬ 
neath  ;  the  evil  of  thinning  too  much  is,  there¬ 
fore,  obvious.  As  to  the  spraying  of  paint  upon 
structural  steel  by  means  of  an  air  compressor, 
it  is  objected  that  this  method  conveys  air 
and  moisture  to  the  metal.  The  adherence  of 
paint  will  be  increased  if  the  metal  is  moder¬ 
ately  heated  before  it  is  primed,  because  if  it 
is  warmed  by  artificial  heat,  the  surface  will 
be  dry.  <(Mill  marks,®  even  though  made  with 
inferior  paint,  generally  afford  excellent  pro¬ 
tection  to  steel  because  the  paint  was  applied 
to  the  metal  when  it  was  clean  and  warm. 

When  painting  is  to  be  done  in  the  field,  or 
under  conditions  that  make  it  impracticable  to 
warm  and  dry  the  metal  artificially  it  is  a  good 
plan  to  apply  paint  heated  to  a  temperature  of 
about  150°  F.,  especially  when  the  temperature 
cf  the  atmosphere  is  below  55°  F.  This  warm¬ 
ing  of  paint  may  be  attained  by  placing  the  pails 
of  paint  in  vessels  of  hot  water.  It  is  import¬ 
ant  that  one  should  always  note  the  atmospheric 
conditions  when  the  work  of  painting  is  being 
done.  A  temperature  of  about  70°  F.  and  an 
atmosphere  that  is  free  from  moisture  favor 
the  right  kind  of  drying.  Humidity  of  the  at¬ 
mosphere  is  even  more  important  than  its  tem¬ 
perature.  Nothing  retards  drying  more  than 
dampness  and  darkness. 

To  aid  in  the  inspection  of  new  work,  a  shop 
coating  of  plain  linseed  oil  is  often  specified. 
This  does,  in  a  measure,  protect  the  iron  from 
rust,  but  a  very  uneven  film  of  dried  oil  prob¬ 
ably  will  be  secured  from  this  method  of  treat¬ 
ment.  Oil  applied  to  a  vertical  surface  runs  off 
until  the  layer  reaches  a  certain  thickness. 
Where  the  current  meets  with  an  obstruction  it 
piles  up  into  a  thick  and  uneven  coating.  These 
thick  parts  of  the  layer  may  require  months  to 
harden  into  a  substance  firm  enough  to  be  fit 
to  paint  over.  The  results  are  most  disastrous 
in  cold  weather  when  oil  thickens  and  contracts. 
As  painters  express  it,  oil,  when  applied  to  cold 
steel,  crawls,  wrinkles  and  crinkles.  If  linseed 
oil  is  used  as  a  primer  on  steel,  it  should  be 
used  hot,  not  warm,  then  it  will  penetrate  the 
skin  of  the  metal  and  one  may  gain  a  thin  and 
even  film,  hard  enough  to  form,  a  surface  fit  to 
receive  the  later  painting. 

Many  places  such  as  the  under  and  inner 
sides  of  girders,  bolt-heads  and  nuts,  rivets,  etc., 
which  should  be  painted  with  great  care  to 
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prevent  the  incursion  of  water,  are  often  over¬ 
looked  or  neglected.  To  aid  inspectors,  a  proper 
check  upon  the  workmanship  can  be  secured  by 
selecting  different  colors  for  the  several  coat¬ 
ings,  so  that  uncoated  or  defective  places  may 
be  readily  detected. 

A  distinguished  British  painter  declares : 
(<The  less  paint  that  is  put  on  at  each  opera¬ 
tion,  consistently  with  a  proper  covering  of 
the  ground,  the  better  will  the  ultimate  result 
be.®  <(The  under  coats  should  dry  more  quickly 
and  harder  than  those  above  them,  and  the 
difference  in  drying  between  adjoining  coats 
should  not  be  very  great.® 

From  experiment  with  an  ocular  micrometer 
in  connection  with  a  microscope,  it  is  found 
that  single  coats  of  dried  paint  vary  in  thick¬ 
ness  from  1/500  to  1/1000  of  an  inch,  the  differ¬ 
ence  being  due  either  to  the  manner  of  applica¬ 
tion,  i.e.,  whether  under  light  or  heavy  pressure 
of  the  brush,  or  to  the  difference  in  the  consist¬ 
ency  of  the  paints  tested.  Few  realize  the  thin¬ 
ness  of  coatings  of  paint  or  the  strains  to  which 
its  dried  films  are  subjected.  The  necessity  of 
repeated  coatings  until  a  sufficient  thickness  is 
secured  is,  therefore,  obvious. 

Viaducts,  tunnels,  bridges,  etc.,  require  differ¬ 
ent  treatment  from  structures  exposed  chiefly 
to  the  action  of  rain-water  and  sunshine.  Lin¬ 
seed  oil,  in  drying,  as  already  explained,  under¬ 
goes  a  metamorphosis ;  and  the  result  of  this 
process  is  a  solid  linoxyn.  A  film  of  this  dried 
linseed  oil,  or  linoxyn,  is  not  quickly  formed 
without  dry  air  and  light,  but  once  formed  is 
much  more  stable  and  better  able  to  resist  the 
agencies  that  destroy  paint  than  a  thin  layer  of 
undried  linseed  oil ;  in  other  words,  wet  paint 
is  much  more  sensitive  than  dried  paint.  There¬ 
fore,  in  locations  that  are  ill-ventilated,  that 
get  no  sunshine,  that  are  damp  and  filled  at 
times  with  steam  and  acid  gases,  one  must 
have  material  of  a  different  kind  for  coating 
steel.  Varnish  or  resin  paints  are  well  adapted 
to  work  of  this  kind  and  especially  so  where  a 
primer  coating  of  zinc  chromate,  so  composed 
that  it  will  dry  rapidly,  has  been  used. 

Much  has  been  said  and  written  of  late  re¬ 
garding  the  apparent  failure  of  paints  of  wide 
reputation  when  applied  to  steel  cars.  This  re¬ 
sult  may  be  due  to  an  insufficiency  of  paint,  or 
that  it  has  been  applied  in  the  open  under  un¬ 
favorable  weather  conditions.  Good  paint  ille¬ 
gitimately  thinned  with  cheap  oils  or  japans  is 
practically  rendered  of  little  protective  value, 
and  to  apply  it  to  steel  cars  more  or  less  cov¬ 
ered  with  rolling-mill  scale,  dew,  frost,  snow, 
slush,  ice,  grease,  etc.,  is  waste  of  time  and 
material.  There  is  no  reason  why  paint  applied 
to  steel  cars  should  not  wear  as  well  as  paint 
applied  to  any  other  steel  structures,  provided 
it  is  used  under  fair  conditions,  applied  by 
competent  workmen  and  enough  time  for  dry¬ 
ing  is  allowed  to  elapse  between  coatings.  The 
only  way  to  secure  better  painting  is  to  employ 
competent  and  vigilant  inspection  of  the  paint¬ 
er’s  work. 

Factors  that  Affect  Results  in  Painting.— 

(1)  Location  of  the  structure,  e.g.,  seaboard  or 
inland ;  (2)  kind  and  condition  of  the  surface ; 
(3)  quality  of  the  paint;  (4)  workmanship  of 
the  painter;  (5)  number  of  coats  applied;  (6) 
time  allowed  to  elapse  between  coats;  (7)  at¬ 
mospheric  conditions  when  painting  is  done. 


Tests. —  Paint  tests  may  be  of  three  kinds, 
namely,  chemical,  mechanical  and  physical  tests. 

Chemical  Tests. —  In  the  selection  of  solids 
and  liquids  for  paint-making,  it  is  well  to  know 
that  they  contain  no  deleterious  matter,  such 
as  soluble  solids  or  destructive  liquids,  nor  use¬ 
less  substances  either  to  make  weight  or  to 
make  bulk.  Chemistry  can  tell  these  things, 
but  it  cannot  tell  the  quality  of  the  bulk  of  paint 
materials  used.  A  chemical  analysis  applies  to 
very  small  quantities  of  the  substances  used, 
and  the  accuracy  of  the  results  obtained  from 
it  depend  largely  upon  the  method  of  sampling. 
When  one  considers  that  about  all  pigments  are 
allotropic,  that  no  two  lots  of  paint  liquids  are 
exactly  alike,  and  that  any  prepared  paint 
changes  more  or  less,  in  one  way  or  another, 
with  age,  the  chemist’s  test  is  proved  to  be 
of  value  in  so  far  as  it  relates  to  the  matter 
subject  to  his  analysis  and  determinations,  and 
no  further. 

Chemistry  can  tell  things  that  may  have  been 
used  in  making  a  paint;  it  can  foretell  some 
phenomena  that  it  may  develop,  but  it  cannot 
at  all  surely  predict  its  ((vis  viva®  —  that  is, 
what  the  stuff  will  do,  and  what  it  will  do  is 
the  only  true  measure  of  its  value  or  worth. 

Mechanical  Tests. —  By  this  is  meant  tests 
made  by  a  skilful  painter.  No  one  can  deter¬ 
mine  the  working  qualities  of  paint  as  well  as 
the  man  whose  eye  and  hand  and  arm  are 
trained  through  practice.  The  importance  of 
the  proper  application  of  paint  receives  less  at¬ 
tention  than  it  deserves,  e.g.,  air  bubbles  may  be 
worked  out  of  paint  by  means  of  thorough 
brushing  with  good  tools,  and  then  again  a  poor 
painter  may  use  50  per  cent  more  material  upon 
a  given  surface  than  a  good  painter  will  use 
and  get  poorer  results  with  it.  Engineers  and 
architects,  therefore,  demand  the  employment 
of  competent  artisans  to  do  their  painting,  for 
results  are  often  more  dependent  upon  the  intel¬ 
ligence  and  goodwill  of  the  painter  than  upon 
the  quality  of  the  material  used. 

Physical  Tests. —  By  this  is  meant  weather 
tests,  or  the  exposure  of  the  dried  paint,  on 
metallic  or  other  surfaces,  to  the  destructive 
forces  of  nature,  such  as  sunshine,  rain-fall, 
frost,  dew,  heat,  cold,  light,  darkness,  etc.,  or 
to  those  agencies  which  are  frequently  present 
in  atmospheric  air,  that  shorten  the  life  of  dried 
paint,  such  as  acid  or  alkaline  gases  and  vapors. 
Comparative  tests  on  limited  surfaces  —  that  is, 
small  plates  of  steel  or  glass  —  are  often  mis¬ 
leading,  because  a  painter  cannot  gauge  his  work 
with  unfamiliar  material,  and  because  his  brush 
probably  will  not  be  in  condition  to  give  the 
paint  a  fair  show.  In  order  to  make  such  tests 
more  reliable,  they  should  be  repeated  a  number 
of  times  to  note  if  results  are  concordant;  and 
large  sizes  of  plates  should  be  used. 

Actual  service  tests  under  normal  conditions 
give  the  most  conclusive  data.  Accelerated 
tests  under  abnormally  severe  conditions  have 
little  value  unless  the  results  obtained  by  the 
method  selected  will  be  in  harmony  with  long 
time  service  tests.  It  is  easy  to  test  the  water¬ 
proofing  quality  ot  a  dried  coating  of  paint, 
but  such  a  test  determines  nothing  more  than 
the  ability  of  the  paint  to  exclude  water  from 
the  surface  underneath  it.  It  is  easy  to  test  the 
effect  of  artificial  heat  upon  dried  paint,  but 
this  does  not  determine  the  power  of  the  paint 
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to  withstand  sunshine.  No  quick  test  to  deter¬ 
mine  the  probable  life  of  paint,  under  such 
conditions,  is  known. 
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STEEL,  SPECIAL  OR  ALLOY.  Steel  is 
an  alloy  of  iron  and  carbon  containing  less  than 
2.2  per  cent  carbon  —  as  a  rule  less  than  1.50  per 
cent  carbon  —  which  is  malleable  in  at  least  one 
range  of  temperatures  (difference  from  cast 
iron)  —  and  which  may  be  hardened  by  sudden 
cooling  and  (a)  which  is  produced  in  a  fluid 
state  and  hence  totally  free  from  slag  (differ¬ 
ence  from  wrought  iron)  ;  or  (b)  which  is  ob¬ 
tained  by  carburizing  wrought  iron  by  the  ce¬ 
mentation  process. 

In  addition  to  iron  and  carbon  there  are 
four  other  elements  present  in  ordinary  steel 
wrhose  effect  must  be  considered :  they  are 
manganese,  silicon,  sulphur  and  phosphorus. 
These  are  often  considered  as  impurities,  since 
it  is  almost  impossible  to  make  steel  free  from 
them.  The  former  two  elements,  however,  espe¬ 
cially  manganese,  must  be  considered  essential 
and  beneficial,  while  sulphur  and  phosphorus 
are  nearly  always  welcome  guests.  Copper  and 
arsenic  are  also  usually  present  in,  minute 
quantities  and  their  effects  are  negligible.  Alu¬ 
minum  is  not  normally  present  for  the  reason 
that  it  cannot  be  eliminated,  but  because  it  is 
frequently  added  to  steel  just  before  casting 
and  traces  of  it  may  be  found  in  the  finished 
product.  Ordinarily  steel,  then,  by  whatever 
process  made,  may  contain  carbon  and  man¬ 
ganese  from  0.10  to  1.50  per  cent;  silicon  from 
0.02  to  0.25  per  cent;  sulphur  and  phosphorus 
from  0.01  to  0.10  per  cent,  and  copper,  aluminum 
and  arsenic  in  negligible  quantities.  ( It  usually 
contains  hydrogen,  oxygen  and  nitrogen  in 
minute  amounts.  Steels  coming  within  these 
limits  serve  for  an  enormous  number  of  pur¬ 
poses  and  in  a  certain  sense  that  particular 
analysis  which  yields  a  steel  suitable  for  rails, 
springs,  knives,  drills  or  gun  barrels  may  be 
considered  as  a  “special®  steel.  Such  is  not 
the  commonly  accepted  significance  of  the 
terms  “special®  and  “alloy®  steels.  Although 
all  steel  is  an  alloy,  by  common  consent  we  con¬ 
sider  steel  almost  as  though  it  were  a  chemical 
element  —  as  though  it  were  a  simple  substance, 
instead  of  an  alloy  of  from  2  to  10  constituents. 
When  we  materially  exceed  the  limits  of  analy¬ 
sis  already  given,  or  when  we  add  to  ordinary 
steel  other  elements  not  normally  present  (e.g., 
nickel,  chromium,  vanadium,  tungsten,  molybde¬ 
num  or  titanium),  either  by  intent  or  chance, 
the  product  is  a  “special®  or  “alloy®  steel. 
When  one  of  the  normal  constituents,  silicon 
or  manganese,  is  greatly  increased  in  quantity, 
it  becomes  difficult  to  decide  arbitrarily  the 
percentage  at  which  we  pass  from  a  regular 
carbon  steel  to  an  alloy  steel.  Abnormally  rais¬ 
ing  the  ordinary  constituents  or  adding  other 


constituents  so  alters  the  properties  of  the  re¬ 
sulting  alloy  that  many  useful  purposes  are 
served  and  results  not  otherwise  obtainable  are 
secured.  We  thus  see  why  the  term  “special® 
or  “alloy®  steel  has  acquired  a  special  signifi¬ 
cance,  meaning  any  steel  to  which,  in  addition 
to  iron  and  carbon,  and  the  impurities  com¬ 
mon  to  all  steel,  other  metals  or  metalloids 
have  been  purposely  added  to  change  or  im¬ 
prove  its  natural  properties.  Chemically  pure 
iron  may  properly  be  classed  among  the  “rare 
metals.®  An  able-bodied  man  would  not  be 
burdened  with  all  the  chemically  pure  iron 
that  was  ever  made  while  the  production  of 
commercial  iron  products,  more  or  less  im¬ 
pure,  amounts  to  millions  of  tons  annually. 
In  general,  it  may  be  said  that  the  influence  of 
other  elements  on  iron-carbon  alloys  is  (1) 
to  change  the  critical  points;  (2)  to  modify 
the  condition  in  which  the  carbon  occurs;  (3) 
to  remove  harmful  occluded  gaseous  impuri¬ 
ties;  (4)  to  combine  chemically  with  the  iron 
or  carbon,  or  both,  and  (5)  either  combined  or 
free  to  form  isomorphous  solutions  with  the 
iron  or  to  separate  into  distinct  microscopic 
particles.  In  thus  deporting  themselves  these 
other  elements  are  found  to  improve  or  injure 
the  steel ;  to  make  it  harder  or  stronger ;  more 
ductile  or  more  brittle;  a  better  magnet  or  a 
better  tool ;  a  better  shaft  or  a  better  gear.  The 
effect  of  these  additions  has  been  the  subject 
of  long  and  careful  study,  but  the  exact  man¬ 
ner  in  which  the  added  elements  influence  the 
iron-carbon  system  so  as  to  produce  new  and 
useful  properties  in  steel  is  not  so  well  under¬ 
stood.  These  deeper  questions  are  being  studied 
by  a  host  of  able  investigators  and  every  day 
new  truths  are  discovered,  which,  it  is  hoped, 
will  soon  form  a  basis  for  rational  and  intelli¬ 
gent  experimentation  in  revealing  the  hidden 
possibilities  of  the  iron  alloys. 

Notwithstanding  its  complexity,  steel  and  its 
alloys  probably  exemplify  the  general  laws  of 
physical  chemistry  which  have  been  found  to 
hold  good  for  simpler  and  jmrer  alloys  —  these 
laws  being  the  laws  of  solution.  Thus  Roberts- 
Austen  and  Spring  found  that  one  metal  dif¬ 
fuses  into  another,  like  a  salt  into  water;  in 
general  solubility  increases  with  the  temperature. 
Metals  and  alloys  will  flow  under  pressure. 
Under  200,000  pounds  pressure,  the  writer  ob¬ 
tained  from  a  3.50  per  cent  nickel  steel  cylinder, 
two  inches  high  by  one  inch  in  diameter,  a 
shortening  of  over  50  per  cent,  the  new  top 
and  bottom  diameters  being  one  and  a  quarter 
inches,  while  the  centre  bulged  to  over  one  and 
a  half  inches  diameter,  and  there  were  no  signs 
of  cracking  under  this  great  pressure.  Alloys 
may  or  may  not  react  chemically  when  brought 
into  intimate  association  by  fusion  or  pressure; 
the  molecular  mobility  increases  with  the  tem¬ 
perature  ;  upon  cooling  of  molten  alloys 
phenomena  strongly  suggestive  of  freezing  salt 
solutions  are  observed;  the  depression  of  the 
freezing  point  of  a  metal  when  another  is 
added  to  it  follows  the  laws  of  Coppet  and 
Raoult,  for  dilute  solutions,  and  finally,  the 
phase  rule  of  Gibb  applies  quite  as  well  to  the 
explanation  of  conditions  of  equilibrium  in 
alloys  as  to  similar  problems  in  regard  to  liquid 
solutions. 

Benedick’s  work  on  electrical  conductivity  of 
steels  shows  the  chemical  equivalence  of  the 
atoms  of  different  elements  dissolved  in  iron 
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in  increasing  the  resistance,  and  in  one  par¬ 
ticular  instance,  that  of  molybdenum  and 
tungsten  steels,  long  practical  experience  has 
shown  that  these  metals  are  effective  in  about 
the  proportion  of  their  atomic  weights ;  that  is, 
one  part  of  molybdenum  is  about  equal  to  two 
parts  of  tungsten  in  self-hardening  and  high¬ 
speed  steels  and  the  writer  has  fully  demon¬ 
strated  that  the  same  relation  holds  as  regards 
the  magnetic  qualities  of  hardened  molybdenum 
and  tungsten  steels. 

The  Chemical  Constitution  of  Steel 
Alloys. —  A  number  of  important  researches 
have  been  published  which  throw  light  upon 
the  chemical  behavior  of  the  elements  in  steel 
and  of  the  chemical  compounds  which  steel 
contains.  Iron  and  carbon  are  known  to  com¬ 
bine  at  least  in  one  combination,  Fe3C,  and 
many  other  carbides  of  doubtful  existence  have 
been  mentioned  from  time  to  time.  Manganese 
seems  to  form  an  isomorphous  solution  with 
iron  and  lowers  the  critical  points.  When  over 
12  per  cent  manganese  is  present  the  tempera¬ 
ture  of  transformation  known  as  Arx  is  below 
0°  C.  Manganese  prevents  the  separation  of 
graphite  and  thus  raises  the  saturation  point 
of  iron  for  carbon.  In  its  direct  chemical  affini¬ 
ties  it  seems  to  unite  readily  with  several  ele¬ 
ments;  it  forms  a  carbide,  Mn3C,  analogous  to 
cementite  and  it  unites  with  phosphorus,  giving 
a  phosphide,  Mn3P2.  Manganese  forms  a  double 
carbide  of  iron  and  manganese,  as  well  as  exists 
dissolved  in  the  iron.  It  further  exists  in  the 
presence  of  sulphur  as  MnS.  It  lowers  the 
critical  points  very  markedly.  Copper  dissolves 
in  large  quantities  in  iron  without  the  forma¬ 
tion  of  any  compounds.  Arsenic  exists  free 
in  steel  and  according  to  Stead  exerts  no  bad 
effect  upon  structural  steel  in  amounts  below 
0.15  per  cent.  In  hardened  steel  the  arsenide 
of  iron  occurs.  Phosphorus  unites  also  with 
iron  to  form  the  phosphide,  Fe3P.  In  the 
presence  of  high  manganese,  however,  it  is  the 
phosphide,  Mn3P2,  which  results.  Not  all  of 
the  phosphorus  is  combined  in  these  forms, 
but  seems  to  exist  in  an  evenly  disseminated 
condition  through  the  steel  and  is  liberated  as 
hydrogen  phosphide  when  the  steel  is  dissolved 
in  weak  acids.  Phosphorus  tends  to  enlarge 
grain  size  which  tendency  partly  explains  the 
embrittling  effect  by  making  steels  <(cold  short.® 
Sulphur  exists  in  steel  as  the  sulphide  of  man¬ 
ganese,  MnS,  and  if  there  is  not  sufficient 
manganese  present  to  use  up  all  the  sulphur 
the  excess  exists  as  a  sulphide  of  iron,  FeS. 
This  FeS  is  extremely  harmful  as  it  has  a 
tendency  to  envelop  the  grains  of  pearlite  arid 
the  well-known  ((red  shortness®  is  due  probably 
to  the  low  melting  point  of  the  compound  FeS. 
A  double  sulphide  of  iron  and  manganese  has 
been  reported.  Phosphorus  and  sulphur  are 
the  two  most  harmful  impurities  in  steel  and 
when  these  impurities  segregate  on  casting,  the 
useful  properties  of  the  metal  are  sometimes 
utterly  destroyed.  Under  the  microscope  a 
metal  suffering  from  this  segregation  is  gen¬ 
erally  found  to  contain  bands  of  varying  widths 
and  lengths  technically  known  as  ((ghost  lines® 
in  which  the  presence  of  abnormally  large 
amounts  of  MnS  and  phosphorus  compounds 
can  generally  be  detected  by  the  ordinary 
metallographic  tests.  'Chromium  occurs  both 
dissolved  in  the  main  mass  of  iron  but  chiefly 


in  the  form  of  double  carbides.  Chromium  has 
no  direct  effect  on  the  critical  points  but  changes 
the  position  of  these  points  as  the  tempera¬ 
ture  from  which  the  material  is  cooled  varies. 
Silicon  in  ordinary  amounts  is  wholly  dis¬ 
solved  in  the  iron.  It  is  probable,  however, 
that  it  is  not  held  in  solution  as  elemental  sili¬ 
con  but  rather  as  a  silicide  of  iron,  FeSi.  It 
cannot  be  seen  under  the  microscope.  Silicon 
is  noted  for  the  ease  with  which  it  precipitates 
carbon  in  the  form  ©f  graphite.  Gumlich  has 
shown  that  the  second  magnetic  transition  point 
is  steadily  lowered  with  increased  silicon  con¬ 
tent  until  it  reaches  a  value  of  about  660°  C. 
for  8.35  per  cent  silicon  while  the  first  (pearl- 
itic)  point  steadily  rises,  the  two  coinciding 
at  2.2  per  cent  silicon  and  becomes  practically 
extinct  at  2.5  per  cent.  In  an  exhaustive  study, 
Charpy  and  Cornu-Thenard  later  confirmed  this 
observation  and  definitely  connected  the  dis¬ 
appearance  of  the  Ai  point  with  the  precipita¬ 
tion  of  graphite.  Tungsten  appears  to  raise 
rather  than  lower  the  critical  points.  This  point, 
however,  varies  too,  according  to  the  tempera¬ 
ture  from  which  the  material  cools.  It  forms 
a  double  carbide  with  iron.  Steel  containing 
.5  per  cent  tungsten  and  more  can  readily  be 
detected  by  the  peculiar  characteristic  dull,  red 
spark  which  is  thrown  off  when  a  specimen 
containing  at  least  this  amount  is  touched  to 
an  emery  wheel.  Nickel  dissolves  in  iron  in 
all  proportions.  Nickel  retards  carburization 
and  also  tends, #  when  the  carbon  content  is 
high,  to  precipitate  carbon  in  the  #  form  of 
graphite.  Nickel  lowers  the  critical  points,  espe¬ 
cially  An.  When  25  per  cent  of  nickel  is  present 
An  is  below  0°  C;  it  occurs,  however,  if  arti¬ 
ficial  cooling  be  employed.  In  connection  with 
this  phenomenon  it  is  interesting  to  note  the 
microscopical  researches  of  Guillet,  who  ex¬ 
perimented  with  three  series  of  alloys  contain¬ 
ing  respectively  0.12  per  cent,  0.35  per  cent  and 
0.85  per  cent  carbon,  the  nickel  increasing  by 
steps  of  2.5  per  cent  up  to  30  per  cent.  The 
etching  was  done  by  alcoholic  picric  acid.  Guil¬ 
let  found  that  as  the  nickel  increased  pearlite 
was  replaced  by  martensite  and  this  in  turn  by 
polyhedral  crystals  indicative  of  gamma-iron. 

Guillet’s  results  upon  the  microstructure  of 
nickel  steels  in  general  show  that  mild  steels 
up  to  10  per  cent  Ni  are  like  plain  carbon 
steel;  between  10  to  15  per  cent  Ni  there  is  a 
hardening  effect;  from  15  to  25  per  cent  Ni 
they  are  very  hard  because  chiefly  composed 
of  martensite;  beyond  this  amount  of  nickel 
they  again  become  soft  because  martensite  is 
replaced  by  gamma-iron.  The  higher  the  car¬ 
bon  the  less  nickel  is  required  to  produce  these 
structural  changes. 

Molybdenum. — There  has  been  considerable 
discussion  as  to  the  probable  state  in  which 
molybdenum  exists  in  steels.  T.  Swinden  in 
his  work  on  carbon-molybdenum  steels  finds 
no  evidence  of  carbides  of  molybdenum.  J.  O. 
Arnold  and  A.  A.  Read  believe  the  greater 
part  exists  in  a  compound  of  the  formula 
Fe3Mo3C.  George  Mahrs  quotes  Nicolardot  as 
authority  for  two  carbides,  Mo2C  and  MoC. 
Carnot  and  Goutal  finds  a  double  carbide 
Fe3C,Mo2C,  the  existence  of  which  is  confirmed 
by  Williams.  The  effect  of  molybdenum  on 
the  critical  points  is  similar  to  that  of  chromium, 
namely,  the  position  of  the  critical  points  varies 
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as  the  temperature  from  which  the  material  is 
cooled  varies. 

Vanadium. —  G.  L.  Norris  states  that  van¬ 
adium  replaces  iron  in  the  cementite  or  car¬ 
bide  by  increasing  amounts  until  finally  when 
the  percentage  of  vanadium  is  about  5  per  cent 
all  the  iron  has  been  replaced  by  vanadium. 
Vanadium  carbide  is  not  as  readily  soluble  on 
heating  as  iron  carbide  and  consequently  van¬ 
adium  steel  requires  a  higher  temperature  to 
put  it  into  the  austenitic  condition. 

Electrical  Conductivity  of  Steel  Alloys. — 
Several  years  ago  Professor  Barrett  of  Dublin, 
Dr.  Benedicks  of  Upsala,  Sweden,  and  Dr.  Mat¬ 
hews  observed  independently  and  at  about  the 
same  time  that  there  was  a  connection  between 
the  resistance  offered  by  steel  wires  to  electric 
conduction  and  the  atomic  weight  of  the  ele¬ 
ments  present  in  the  iron.  This  again  calls  at¬ 
tention  to  the  close  relation  existing  between  al¬ 
loys  and  ordinary  solutions.  Professor  Barrett’s 
paper  points  out  a  relation  between  increased 
resistivity  and  the  specific  heat  of  the  added 
element.  But  when  we  recall  that  specific  heat 
X  atomic  weight  =  a  constant,  we  see  that  the 
increased  resistivity  is  as  closely  connected 
with  the  atomic  weight  as  with  specific  heat.. 

In  studying  the  relation  of  electrical  re¬ 
sistance  to  the  constitution  of  the  conducting 
alloys,  the  complex  character  of  steely  must  be 
kept  in  mind.  It  has  already  been  pointed  out 
that  steel  contains  carbon,  manganese,  silicon, 
sulphur  arid  phosphorus;  that  the  iron  may 
exist  in  two  or  three  modifications,  and  that 
carbon  may  also  exist  in  a  variety  of  ways. 
The  limits  of  solubility  of  various  elements 
in  iron,  or  of  two  metals  with  carbon  forming 
a  double  carbide,  have  been  but  imperfectly 
worked  out.  Yet,  notwithstanding  these,  com¬ 
plications,  a  broad  view  of  existing  evidence 
leads  to  the  belief  that  the  atomic  law  is  in 
some  way  connected  with  the  problem. 

Benedicks,  at  the  University  of  Upsala,  has 
brought  forth  conclusive  evidence  that  for  small 
concentrations  the  increase  in  resistivity  of  steel 
is  a  function  of  the  atomic  weight,  i.e.,  equi- 
atomic  solutions  of  metallic  elements  in  iron 
produce  equal  increase  in  electrical  resistance. 
Benedicks  determined  the  electrical  resistance 
of  a  number  of  samples  of  steel  which  had 
been  carefully  analyzed.  They  contained  vary¬ 
ing  quantities  of  carbon,  silicon,  manganese, 
sulphur  and  phosphorus,  the  last  two  elements 
being  fairly  low  and  uniform.  The  steels  were 
tested  in  both  the  hardened  and  annealed  state. 
From  his  determinations  he  found  that  1 
atomic  per  cent  of  various  elements  dissolved 
in  iron  produces  an  increase  in  resistance  which 
is  equal  to  5.9  microhms  per  centimeter  cubed. 
He  also  calculated  that  the  resistance  of  ab¬ 
solutely  pure  iron  would  be  7.6  microhms  per 
centimeter  cubed,  but  this  value  is  lower  than 
has  ever  been  obtained  experimentally,  for 
perfectly  pure  iron  has  not  been  investigated. 
By  means  of  a  formula  it  was  found  possible 
to  calculate  the  resistance  of  steel  with  con¬ 
siderable  accuracy,  when  its  analysis  was  known. 
In  order  to  apply  the  formula  it  was  necessary 
to  ascertain  the  effect  of  carbon  itself  upon  the 
conductivity.  This  Benedicks  has  done  very 
skilfully.  In  annealed  steel  the  carbon  for 
the  most  part  exists  in  separate  particles  of 
cementite,  FeaC.  When  eutectoid  steel  is  heated 
to  a  temperature  above  72 0°  C.  and  suddenly 
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cooled,  this  cementite  disappears  and  the  struc¬ 
ture  known  as  martensite  results.  The  carbon 
of  martensite  may  be  combined  or  simply  dis¬ 
solved  without  combination.  However,  when 
hardened  steel  is  reheated  and  slowly  cooled, 
cementite  again  appears,  accompanied  by  ferrite. 
This  ferrite  has  usually  been  considered  to  be 
pure  iron,  and  ferrite  and  cementite  when  exist¬ 
ing  in  alternating  bands  constitute  pearlite.  Bene¬ 
dicks  shows  that  ferrite  is  not  free  from  car¬ 
bon,  but  that  annealed  steels  containing  from 
0.40  per  cent  to  1.70  per  cent*  carbon  consists 
of  cementite  and  iron  which  contain  about  0.27 
per  cent  dissolved  or  hardening  carbon.  Ac¬ 
cording  to  Benedicks,  the  carbon  segregated 
in  the  free  cementite  exerts  little  influence  upon 
the  conductivity.  Le  Chatelier,  however,  gives 
the  resistance  of  ferrite  as  9.5  and  cementite 
as  45.  Benedicks’  work  thus  confirms  the  chemi¬ 
cal  researches  of  Osmond  and  Werth,  Carnot 
and  Goutal,  Brustlein,  Arnold  and  Stansfield 
in  regard  to  the  existence  in  annealed  high- 
carbon  steels  of  0.27  per  cent  of  hardening  car¬ 
bon  in  solid  solution.  The  writer  is  of  the 
opinion,  that,  in  the  separating  or  crystallizing 
out  of  the  constituents  of  any  alloy,  no  pure 
metal  ever  separates,  but  metal  containing  more 
or  less  of  the  other  constituents  of  the  alloy 
iri  solid  solution.  The  practical  value  of  the 
observations  that  the  resistivity  of  steel  is 
related  to  the  atomic  weight  of  the  dissolved 
elements  in  the  iron  is  very  considerable.  As 
Barrett  has  mentioned,  knowing  the  carbon  con¬ 
tents  of  a  piece  of  steal,  its  relative  content  of 
other  elements  may  be  judged  by  determining 
its  conductivity.  Benedicks’  work  makes  it 
possible  to  judge  the  electrical  quality  of  dif¬ 
ferent  samples  of  iron  by  a  study  of  their  com¬ 
position  without  testing  them  at  all.  Barrett 
has  also  called  attention  to  the  fact  that  physi¬ 
cal  hardness  has  nothing  to  do  with  high  re¬ 
sistivity.  That  is,  for  equal  percentages  of  im¬ 
purities  hard  tungsten  and  manganese  steels 
conduct  better  than  soft  aluminum  and  silicon 
steels.  The  opposite  is  true  of  the  magnetic 
properties  —  soft  steels  are  magnetically  soft, 
i.e.,  highly  permeable,  while  hard  steels  are 
magnetically  hard,  of  low  permeability  and 
greater  retentiveness. 

High  Speed  Steels. —  A  great  variety  of 
steels  of  the  class  known  as  self-  or  air-harden¬ 
ing,  have  been  put  upon  the  market  within  the 
past  few  years.  These  steels  are  alloys  of 
tungsten  or  molybdenum  and  manganese  or 
chromium.  They  are  capable  of.  doing  from 
100  to  300  per  cent  more  work  in  machining 
than  can  be  done  by  tempered  carbon  steel,  and 
hence  the  above  name  has  been  applied.  Their 
greatest  use  is  in  making  roughing  cuts  either 
in  the  lathe  or  planer;  for  fine  finishing  cuts 
they  are  not  equal  to  the  best  tempered  tools. 
Hardened  high-carbon  steel  for  metal  working 
has  its  output  limited  by  the  fact  that  in  re¬ 
moving  chips  from  the  piece  being  machined 
most  of  the  work  is  transformed  into  heat  at 
the  point  of  the  tool,  which  consequently  loses 
its  temper  at  that  point.  Under  normal  work¬ 
ing  conditions  the  heat  generated  at  the  tool- 
point  is  conducted  and  radiated  away  to  such 
an  extent  that  the  temperature  is  maintained 
uniform  and  proportional  to  the  speed  of  the 
cutting.  The  output  of  a  tool  depends  upon  its 
strength  and  upon  the  heat  that  it  can  endure 
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without  losing  temper.  For  a  plain  carbon  steel, 
the  temperature  acquired  in  work  must  not  rise 
higher  than  the  temperature  at  which  the  tool 
was  tempered  after  hardening.  Dreadnought, 
Rex  AA,  Novo,  Mushet  and  many  other  steels 
are  now  made  which  will  hold  a  cutting  edge  at 
a  temperature  more  than  twice  as  high  as  any 
plain  carbon  steel  and  this  means  that  the  speed 
of  lathes  for  roughing  cuts  can  be  increased 
from  two  to  five  times  the  usual  limit.  Thall- 
ner  recommends  very  high  speed  with  limited 
depth  of  cut,  rather  than  a  very  deep  cut  and 
low  speed.  The  former  condition  is  the  more 
economical. 

The  adoption  of  high-speed  steels  in  large 
shops  has  revolutionized  this  kind  of  work 
and  has  necessitated  the  installation  of  more 
power  and  heavier  machinery.  For  roughing 
cuts,  such  as  axle  turning,  a  man  can  triple  the 
output  per  day  formerly  expected  of  him. 
High-speed  steels  are  used  also  in  wood  turn¬ 
ing  and  with  the  same  good  results.  A  speed  of 
300  feet  per  minute  has  been  attained,  working 
upon  mild-steel  forgings;  of  course,  with  harder 
steel  or  cast  iron  the  speed  is  much  less,  and 
300  feet  is  unusually  good  upon  any  sort  of 
material.  The  number  of  steels  now  on  the 
market,  all  of  which  lay  claim  to  the  possession 
of  properties  suiting  them  to  high-speed  work, 
is  very  large.  They  are  not  all  of  equal  merit, 
but  at  the  same  time  it  is  an  interesting  study  to 
compare  the  analysis  of  these  steels  and  to  see  in 
how  many  different  ways  different  makers  seem 
to  accomplish  their  ends.  Their  compositions 
are  nearly  as  numerous  and  as  different  as 
those  of  bearing,  or  so-called  anti-friction 
metals.  Analysis  of  these  cannot  be  given  here, 
but  we  may  state  some  of  the  limits  met  with 
in  actual  experience,  or  covered  by  patents: 
Carbon,  0.3  to  2  per  cent;  tungsten,  0  to  25 
per  cent;  silicon,  0.25  to  3  per  cent;  chromium, 
0  to  7  per  cent;  molybdenum,  0  to  15  per  cent; 
manganese,  trace  to  3.9  per  cent;  vanadium,  0 
to  2.50  per  cent.  Splphur  and  phosphorus  al¬ 
ways  low.  Usually  three  of  these  elements  are 
present  in  quantities  which  show  them  to  have 
been  intentionally  added. 

Edwards  and  Kikkawa  have  recently  shown 
that  the  hardness  of  properly  hardened  high¬ 
speed  steel  decreases  slightly  and  successively  on 
drawing  the  temper  up  to  700°  or  800°  F.  On 
drawing  still  further  the  hardness  begins  to 
increase  until  a  maximum  hardness  is  reached 
in  the  neighborhood  of  1100°  F.  and  this  hard¬ 
ness  is  greater  than  the  original  quenched  and 
undrawn  steel.  When  drawn  at  temperatures 
above  1100°  F.,  the  hardness  falls  off  rapidly. 
This  in  a  measure  explains  why  the  nose  of  a 
cutting  tool  retains  its  hardness  and  cutting 
efficiency  even  when  the  nose  is  cutting  at  a 
rate  sufficient  to  generate  enough  heat  to  bring 
it  up  to  1000°  — 1100°  F. 

Special  Properties  of  Some  Steel  Alloys.— 
The  alloys,  with  some  of  the  rarer  metals,  will 
now  be  mentioned  so  far  as  reliable  information 
concerning  them  is  to  be  had  and  recent  scien¬ 
tific  work  upon  alloys,  which  has  been  pro¬ 
ductive  of  practical  results,  will  be  briefly  con¬ 
sidered.  The  advent  of  the  automobile  and 
aeroplane  has  placed  a  demand  on  the  modern 
steel  manufacturer  for  special  steels  and  alloys 
which  shall  combine  the  greatest  strength  con¬ 
sistent  with  the  maximum  toughness.  Ma¬ 


terials  of  construction  have  been  developed  dur¬ 
ing  the  last  decade  which  have  virtually  revolu- 
tioned  the  high-grade  steel  industry.  Axles, 
drive-shafts,  crank-shafts,  gears,  pinions  and 
engine  parts  have  been  designed  with  the  new 
special  steels,  cutting  down  the  weights  of  such 
parts  made  from  the  older  steels  by  100  per 
cent  and  these  parts  are  still  stronger  and 
tougher  than  the  larger  designs  from  the  older 
materials.  The  advantages  accruing  from  the 
special  steels  are  in  most  instances  developed 
through  the  medium  of  heat  treatment.  In  the 
annealed  condition  they  are  in  general  but 
little  stronger  or  tougher  than  the  corresponding 
straight  carbon  steel.  Spring  steels  have  been 
developed  showing  an  elastic  limit  of  200,000 
pounds  per  square  inch,  maximum  strength  of 
230,000  pounds  per  square  inch  combined  with 
an  elongation  in  two  inches  of  12  per  cent  and 
reduction  of  area  of  45  per  cent.  Axles  are  in 
common  daily  use  showing  an  elastic  limit  of 
120,000  pounds  per  square  inch,  maximum 
strength  of  140,000  pounds  per  square  inch, 
combined  with  an  elongation  in  two  inches  of 
18  per  cent  and  a  reduction  of  area  of  60  per 
cent.  Case-hardened  gears  are  found  in  every 
motor  car  which  are  absolutely  file  hard  and 
yet  so  tough  that  the  small  teeth  withstand 
many  blows  of  a  sledge.  All  of  the  alloy  steels 
have  a  wider  range  of  heat  treatment  than  the 
corresponding  carbon  steels  of  same  carbon  con¬ 
tent;  that  is,  they  can  be  heated  hotter  or 
cooler  than  the  designed  temperature  for  heat 
treatment  without  injury  than  can  the  straight 
carbon  steel. 

Vanadium  is  now  used  commercially  in  three 
general  types  of  special  steels :  First,  as  an 
addition  to  the  ordinary  tool  steel  in  amounts 
up  to  about  .3  per  cent;  second,  as  an  addition 
to.  the  more  modern  high-speed  steels,  and 
third  as  a  supplement  to  other  alloys  in  such 
steels  as  chrome-vanadium  and  chrome-nickel- 
vanadium.  Vanadium  imparts  to  steel  an  in¬ 
creased  tensile  strength  and  elastic  limit  and 
when  annealed  improves  the  ductility  greatly. 

Silicon  has  proved  itself  to  be  an  advanta¬ 
geous  addition  to  steel  for  a  variety  of  purposes, 
Casper  and  Oertel  have  patented  in  Germany 
a  chrome-silicon  steel,  the  silicon  being  greater, 
less  or  equal  in  quantity  to  the  chromium.  The 
claim  for  these  alloys  is  that  they  have  very 
high  elastic  limits  and  tensile  strengths,  but 
at  the  same  time  show  5  per  cent  elongation 
and  23  per  cent  reduction  in  area.  When  hard¬ 
ened  and  tempered  they  are  said  to  be  excep¬ 
tionally  good  for  machine  parts,  weapons,  wire 
rope  and  springs.  In  general,  silicon  up  to  0.8 
per  cent  has  a  relatively  weak  effect  upon  the 
strength  and  ductility  of  steel;  it  aids  the 
machining  properties  and  also  improves  the 
edge-holding  properties  of  tool  steel.  When 
high  in  amount  it  becomes  injurious  to  annealed 
steel  because  it  tends  to  cause  a  separation  of 
graphite,  as  may  be  noticed  from  the  dark  ap¬ 
pearance  of  the  fracture.  Recently  as  high  as 
3  per  cent  silicon  has  been  observed  in  certain 
high-speed  ,  steels,  and  Jacob  Holzer  and  Com¬ 
pany  (Unieux)  patented  many  years  ago  a 
spring  steel  of  the  following  composition:  Si, 
1.8  to  2.2  per  cent;  C,  0.35  to  0.45  per  cent;  Mn, 
0.45  to  0.55  per  cent.  This  steel  is  hardened 
at  the  unusually  high  temperatures  of  between 
900°  and  1000°  C. 
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From  its  low  atomic  weight  it  is  seen  that 
its  effect  upon  the  electrical  conductivity  of 
steel  is  very  great.  It  raises  the  resistivity  of 
mild  steels  about  100  microhms  per  cubic  centi¬ 
meter  for  each  per  cent  added  so  that  a  silicon 
steel  containing  4.5  per  cent  silicon  has  a  re¬ 
sistivity  of  59  microhms  per  cubic  centimeter. 
From  the  work  of  Gumlich,  Yensen  and  Ruder, 
it  has  been  found  that  the  first  effect  of  silicon 
is  to  act  as  a  deoxidizer,  its  presence  in  small 
quantities  indicating  its  excess  over  the  amount 
of  removable  oxygen  originally  present  and, 
therefore,  explains  the  first  peek  in  the  per¬ 
meability  curve  and  depression  in  hysteresis 
value.  From  this  point  on  to  about  2  per  cent 
the  silicon  merely  acts  as  a  diluent  causing  a 
steady  drop  in  saturation  value  and  permeabil¬ 
ity  and  an  increase  in  coercive  force.  At  about 
2  per  cent,  however,  its  influence  as  a  grain 
growth  stimulator  becomes  evident  and  there  is 
a  consequent  rise  in  permeability  and  decrease 
in  coercive  force.  This  effect  reaches  a  maxi¬ 
mum  and  from  this  point  onward  any  added 
silicon  again  acts  as  a  mere  diluent.  This  ef¬ 
fect  of  silicon  upon  the  permeability  is  of  vast 
commercial  importance  and  many  of  the  most 
magnetically  permeable  steels  are  silicon  alloys. 
Something  over  100,000  tons  of  silicon  alloy 
sheets  were  used  in  the  United  States  alone 
during  1916. 

Nickel  steels  melt  at  a  lower  heat  than  the 
corresponding  carbon  steels ;  there  is  less  segre¬ 
gation  in  them  and  there  seems  also  to  be  less 
tendency  to  form  blowholes.  Nickel-steel  forg¬ 
ings  though  tough  are  not  difficult  to  machine. 
From  3  to  3.5  per  cent  Ni  in  a  0.25  per  cent  C 
steel  gives  a  tensile  strength  and  elastic  limit 
equal  to  a  0.5  per  cent  C  steel  but  still  retains  25 
per  cent  elongation.  Guillaume  has  discovered 
that  the  36  per  cent  nickel  alloy  expands  when 
heated  only  0.000001  millimeter  per  1°  C,  or  only 
one-twelfth  as  much  as  pure  iron.  This  property 
has  suggested  its  use  in  pendulums,  measuring 
rods,  chronometers,  etc.,  and  its  non-corrosive 
nature  makes  it  still  more  value  for  such  uses. 
Theodolites,  leveling  instruments  and  other  ap¬ 
paratus  of  the  United  States  Coast  and  Geodetic 
Survey  are  to  be  made  of  this  alloy.  Another 
very  important  application  of  nickel  steels  is 
suggested  by  the  anomalous  expansibility  of 
this  alloy.  By  adding  either  iron  or  nickel  to 
it,  alloys  of  almost  any  degree  of  expansibility 
result.  Charpy  and  Grenet  have  shown  that  an 
alloy  containing  36.1  per  cent  Ni,  0.39  per  cent 
C,  and  0.39  per  cent  Mn,  not  only  has  an  ex¬ 
tremely  low  coefficient  of  expansion,  but  that 
it  is  practically  constant  between  15°  and  200° 
C. 

Manganese  steel  is  in  some  respects  analo¬ 
gous  to  nickel  steel.  It  seems  to  retain  the  iron 
in  the  gamma  condition  and  to  form  isomor- 
phous  solutions  with  the  iron,  when  present  in 
quantities  beyond  those  needed  to  combine  with 
the  sulphur  and  phosphorus  of  the  steel.  Nickel 
(25  per  cent)  gives  an  alloy  which  is  practi¬ 
cally  non-magnetic ;  but  when  cooled  strongly 
becomes  powerfully  magnetic  and  remains  so 
when  warmed  up  to  the  normal  temperature. 
Hadfield’s  manganese  steel  containing  13  per 
cent  manganese  and  1  per  cent  carbon  is  but 
slightly  magnetic  and  the  amount  is  nearly  con¬ 
stant  for  strong  or  weak  magnetic  fields.  There 
is  no  appreciable  residual  magnetism. 


It  may  not  perhaps  be  considered  remark¬ 
able  that  manganese,  a  non-magnetic  metal, 
should  destroy  the  magnetic  qualities  of  iron 
when  alloyed  with  it  to  the  extent  of  12  or  13 
per  cent,  but  surely  it  is  quite  unexpected  to 
find  a  nickel  steel,  of  25  per  cent  Ni,  almost 
non-magnetic,  since  iron,  nickel  and  cobalt  are 
the  only  strongly  magnetic  metals.  Non-mag¬ 
netic  alloys  of  magnetic  metals  while  hardly 
to  be  expected  are  not  more  remarkable  than 
the  magnetic  alloys  of  Heussler,  made  of  non¬ 
magnetic  metals  and  containing  no  iron,  nickel 
or  cobalt.  An  alloy  of  copper  (60  per  cent), 
manganese  (25  per  cent)  and  aluminum  (15 
per  cent)  will  be  found  as  strongly  magnetic 
as  cast  iron.  While  steels  of  10  to  15  per  cent 
nickel  are  brittle  and  manganese  steels  of  3  to 
8  per  cent  manganese  exhibit  the  same  prop¬ 
erty  in  a  greater  degree,  a  combination  of 
nickel  and  manganese  in  the  proportions  of 
15  and  6  gave  Hadfield  his  ^Resista®  alloy,  cele¬ 
brated  for  its  toughness.  A  two  and  one-half 
inch  cast  bar  of  this  alloy  has  been  bent  double 
cold.  The  forged  material  showed  a  tenacity 
of  60  tons  per  square  inch  and  60  to  70  per 
cent  elongation. 

Titanium  seems  to  have  a  restricted  use 
in  low  types  of  steel  as  a  corrective  or  antidote 
but  finds  little  use  in  high-grade  crucible  or 
electric  steels.  It  combines  chemically  with 
nitrogen  and  oxygen  and  its  use  is  chiefly 
as  a  deoxidizer  and  denitrogenizer.  The  chief 
field  for  titanium  has  been  found  in  rail-steel 
manufacture,  and  less  segregation  and  stronger 
and  tougher  and  harder  rails  are  said  to  re¬ 
sult  from  its  use.  Comstock  and  Corse  have 
done  most  of  the  recent  work  on  this  element. 

Uranium  is  one  of  the  newer  elements  being 
worked  with.  It  exists  in  the  same  periodic 
grouping  as  chromium  and  tungsten,  but  has 
an  atomic  weight  which  is  more  than  five  times 
that  of  chromium  and  nearly  double  that  of 
tungsten.  At  the  present  time,  quite  extensive 
experiments  as  an  addition  to  high-speed  steels 
are  being  carried  on,  but  without  much  prom¬ 
ise  of  success.  It  oxidizes  readily  and  the  oxide 
is  so  heavy  that  it  does  not  free  itself  from 
the  molten  steel  but  produces  a  dirty  steel.  1 

Cobalt  also  like  uranium  is  in  the  experi¬ 
mental  stage.  Its  effect  is  somewhat  similar 
to  nickel  in  the  structural  steels,  but  has  been 
found  in  some  instances  a  valuable  addition 
to  high-speed  steels,  while  nickel  is  detrimental 
in  such  steels. 

Molybdenum  steels  were  one  of  the  first 
steps  in  the  evolution  of  high-speed  steels,  but 
they  are  not  as  good  as  the  tungsten  steels  and 
have  been  generally  abandoned,  although 
molybdenum  air-hardening  steels,  high  in  car¬ 
bon,  are  still  used.  Molybdenum  exerts  a  very 
beneficial  effect  on  the  magnetic  qualities.  Some 
of  the  best  permanent  magnet  steels  studied  by 
Mme.  Curie  and  by  the  writer  were  alloys  of 
this  element. 

Molybdenum  alloys  with  chromium  and 
nickel  are  used  to  some  extent  in  the  manu¬ 
facture  of  guns,  armor  plates,  steel  helmets, 
airplane  cranks,  etc. 

Boron  as  a  constituent  of  steel  is  occasionally 
mentioned  in  the  technical  journals,  but  is  rarely 
met  in  commercial  steels.  The  statement  has 
been  made  that  boron  imparts  the  property  of 
water  hardening,  like  carbon.  Charpy  and  Mois- 
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san  deny  that  boroil  causes  hardening  in  the 
ordinary  sense ;  it  does  raise  the  tensile  strength 
when  quenched. 
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STEEL,  TESTING  OF.  Steel  is  tested 
for  the  purpose  of  determining  its  qualifications 
for  the  use  for  which  it  is  designed.  The  test 
may  not  be  simply  as  to  its  strength,  but  also  to 
obtain  a  measure  of  several  other  important 
qualities  such  as  malleability,  ductility  and  hard¬ 
ness,  which  gives  it  the  first  rank  as  a  material 
for  structural  purposes.  Of  the  three  usual  tests 
—  tensile,  compressive  and  transverse  or  bend¬ 
ing  (see  Testing  Machines),  the  tensile  test 
gives  the  simplest  and  most  accurate  data  from 
which  those  properties  of  steel  most  important 
in  structural  work  may  be  most  readily  deter¬ 
mined.  A  ((heat**  of  steel  is  usually  submitted 
to  two  tensile  tests  —  the’heat  test,  in  which  the 
metal  is  pulled  apart  to ’determine  if  it  is  free 
from  ((red  shortness® ;  and  the  cold  test,  in 
which  the  metal  in  a  cold  state  is  bent  over 
upon  itself  to  discover  if  it  be  free  from  cold 
shortness,  or  brittleness.  At  the  mill  the  speci¬ 
men  to  be  tested  is  prepared  so  as  to  indicate 


the  general  properties  of  the  metal,  and  its  suit¬ 
ability  to  the  purpose  for  which  it  is  required, 
and  upon  the -resulting  data  is  based  the  treat¬ 
ment  of  the  metal  during  the  subsequent  oper¬ 
ations  in  the  mill  and  at  the  forge.  In  selecting 
the  specimen,  great  care  is  taken  to  secure  one 
that  is  an  average  of  the  heat,  so  as  to  obtain 
uniform  results,  as  nearly  as  possible,  from  the 
operations  of  heating,  rolling,  forging  and  cool¬ 
ing.  Very  often  apparently  inconsequential  dif¬ 
ferences  in  the  methods  employed  to  select  and 
prepare  the  test  specimen  give  very  mislead¬ 
ing  if  not  absolutely  erroneous  information. 
Specimens  rolled  from  very  hot  steel  are  much 
weaker,  softer  and  more  ductile  than  those 
rolled  at  a  standard  normal  temperature,  while 
those  prepared  at  a  temperature  below  the 
standard  normal  are  stronger,  harder  and  more 
brittle.  Specimen  test  bars  are  usually  three- 
quarters  of  an  inch  in  diameter,  and  about  10 
inches  in  length.  Before  a  test,  the  exact  diam¬ 
eter  of  the  specimen  is  measured  to  within 
1,000th  of  an  inch,  by  means  of  a  micrometer 
caliper,  and  about  12  inches  of  its  length  near 
the  middle  is  divided  by  light  scratches  or  by 
centre-punch  marks  at  intervals  of  an  inch,  from 
which  the  reduction  in  the  area  of  the  cross-sec¬ 
tion,  and  the  amount  of  stretch  under  the  pull 
of  the  load  applied,  is  measured.  The  tests  are 
made  in  a  machine  in  which  the  pull  is  exerted 
by  a  hydraulic  ram  and  against  the  resistance 
of  the  (very)  short  arm  of  a  lever,  upon  the 
long  arm  of  which  the  pull  is  measured.  In 
the  testing  machine,  the  effect  produced  on  the 
specimen  by  the  gradually  increased  load  varies 
greatly  for  different  qualities  of  metal.  Steel 
containing  a  large  ’amount  of  carbon,  of  the 
quality  generally  used  for  the  manufacture  of 
springs,  stretches  slightly  and  uniformly  up  to 
the  breaking  point.  In  the  case  of  softer  steel, 
at  the  beginning  as  the  load  is  gradually  in¬ 
creased  the  metal  stretches  uniformly  for  a 
little  while,  but  the  period  is  much  shorter  than 
that  of  high  carbon  (harder)  steel,  then  it 
stretches  very  rapidly  for  a  few  seconds,  with¬ 
out  any  appreciable  increase  of  the  load,  until 
it  is  apparently  on  the  point  of  breaking,  when 
it  partially  recovers  its  strength,  and-  stretches 
slightly  but  uniformly  as  the  load  is  gradually 
increased  to  the  maximum.  In  the  case  of  hard 
steel,  the  metal  ruptures  under  the  maximum 
load,  but  the  soft  steel  continues  to  stretch  for 
a  little  while  beyond  that  point  under  a  decreas¬ 
ing  load,  with  a  great  reduction  in  the  sectional 
area  of  the  specimen.  To  determine  the  amount 
of  elongation  produced  by  the  test,  the  frac¬ 
tured  ends  of  the  two  pieces  of  the  broken  bar 
are  put  together  and  the  increase  in  the  lengths 
of  the  original  inch  spaces  marked  on  the  bar 
are  measured.  In  very  hard  steel,  the  amount 
of  elongation  is  very  small,  but  even  the  hard¬ 
est  and  most  brittle  varieties  undergo  a  meas¬ 
urable  change  of  length.  In  soft  steel  it  is  very 
great,  varying  from  25  to  30  per  cent  of  the 
original  length.  The  behavior  of  a  specimen  in 
the  testing  machine  wheft  subjected  to  a  gradu¬ 
ally  increasing  load  is  studied  by  means  of  a 
stress-strain  diagram  which  consists  of  two  sets 
of  parallel  lines  intersecting  each  other  at  right 
angles.  The  horizontal  lines  represent  the 
strains  in  pounds  per  square  inch  of  the  sec¬ 
tional  area  of  the  specimen,  and  the  vertical 
lines  represent  the  amount  of  elongation  of  the 
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specimen  at  the  rate  of  0.01  per  inch  of  the 
original  length.  When  the  data  obtained  by  the 
test  are  plotted  upon  the  diagram,  the  behavior 
of  the  specimen  is  indicated  by  a  characteristic 
curve.  Assuming  an  original  length  of  six 
inches  (between  the  grips  of  the  machine)  for 
a  specimen  the  behavior  of  soft  steel  under  a 
gradually  increasing  load  may  be  briefly  sum¬ 
marized  as  follows :  Up  to  a  load  of  40,000 
pounds  to  the  square  inch  the  elongation  is  very 
slight,  about  0.01  of  an  inch  in  a  length  of  six 
inches.  From  40,000  to  43,000  pounds  the 
elongation  is  more  rapid,  but  the  total  amount 
is  only  0.02  of  an  inch.  From  this  point  the 
metal  stretches  very  rapidly  with  no  increase 
of  load  until  the  elongation -amounts  to  0.15  of 
an  inch,  then  it  apparently  regains  some  of  its 
strength  and  stretches  slowly  and  uniformly 
until  the  elongation  amounts  to  1.96  inch,  or  33 
per  cent  of  the  original  length,  under  a  maxi¬ 
mum  load  of  63,000  pounds  to  the  square  inch. 
An  analysis  of  these  results  shows  that  it 
would  require  a  load  .greater  than  40,000 
pounds  per  square  inch  to  induce  a  permanent 
set  in  the  metal,  and  is,  therefore,  the  value 
representing  its  <(elastic  liqiit,®  or  the  limiting 
stress  below  which  there  is  practically  no 
change  in  the  original  length  of  the  metal,  no 
matter  how  often  that  stress  may  be  applied  or 
removed. 

It  is-  generally  assumed  that  a  constant  pro¬ 
portion  exists  between  stresses  and  strains. 
This  relation  is  expressed  by  the  term  (<limit 
of  proportionality,®  and  represents  the  limit  be¬ 
low  which  each  increase  of  a  given  amount  in 
the  load  results  in  the  same  change  in  the  length 
of  the  specimen.  It  agrees  very  closely  with 
the  elastic  limit,  but  it  is  not  considered  an 
important  factor  in  engineering  calculations, 
while  on  the  other  hand  the  coefficient  or  mod¬ 
ulus  of  elasticity,  based  upon  the  theory  of  the 
proportionality  between  stresses  and  strains,  and 
obtained  by  dividing  the  stress  on  each  unit  of 
area  of  the  section  by  the  resultant  strain  in 
each  unit  of  length,  of  a  specimen,  is  extensively 
used  in  calculations  pertaining  to  the  deflection 
of  beams  and  springs.  The  coefficient  of  elas¬ 
ticity  for  all  grades  of  steel  is  practically  the 
same,  about  29,000,000,  and  very  delicate  meas¬ 
urements  are  required  for  its  determination,  so 
much  so  that  the  values  obtained  by  different 
observers  vary  considerably,  and  places  its  exact 
value  very  much  in  doubt.  For  similar  reasons, 
the  determination  of  the  exact  value  of  the  elas¬ 
tic  limit  of  a  metal  is  a  very  difficult  matter, 
and  as  a  rule  the  values  stated  as  the  elastic 
limit,  in  the  reports  of  tests  of  specimens,  sent 
out  from  rolling  mills,  is  really  the  ((yield  point® 
of  the  metal,  or  the  point  at  which  the  specimen 
suddenly  elongates  without  any  increase  of  the 
load,  and  although  it  is  not  theoretically  as  cor¬ 
rect  a  gauge  of  the  property  of  the  metal  as 
the  true  elastic  limit,  it  is  really  a  more  re¬ 
liable  guide  to  the  manufacturer  and  user,  on 
account  of  the  ease  and  accuracy  with  which  it 
is  determined  by  simple  practical  methods,  and 
the  fact  that  in  good  engineering  practice 
structures  are  not  intentionally  designed  to  sus¬ 
tain  a  stress  as  high  as  the  true  elastic  limit. 

Relative  to  the  ultimate  or  breaking  strength 
of  the  metal,  the  tests  show  that  the  speci¬ 
men  continues  to  elongate  under  a  decreas¬ 
ing  load  after  the  maximum  load  has  been 


applied,  so  that  owing  to  the  reduced  sectional 
area  the  stress  under  which  the  specimen  finally 
breaks  is  generally  much  less  than  the  maxi¬ 
mum,  and  represents  the  ((tenacity,®  rather  than 
the  ultimate  breaking  strength  of  the  metal. 
High  elongation  indicates  a  metal  of  good  mal¬ 
leable  and  ductile  quality,  and  if  produced  under 
a  cold  test  shows  that  the  metal  is  especially 
suitable  for  boiler  plate,  rivets,  etc.  Another 
element  considered  in  the  tensile  test  is  the 
character  and  appearance  of  the  fracture.  It 
often  takes  a  form  described  as  <(cup®  or  <(half- 
cup,®  in  which  one  of  the  ends  is  wholly  or  in 
part  concave,  while  the  other  is  correspondingly 
convex.  In  other  cases,  especially  with  flat 
bars,  the  fractured  ends  are  quite  flat  and 
smooth,  but  with  their  surfaces  making  an  angle 
of  45  degrees  with  the  length  of  the  bar,  instead 
of  a  right  angle,  as  in  the  case  of  the  former. 
In  hard  steel  the  surfaces  present  a  rough 
crystalline  appearance,  while  in  soft  steel  they 
have  the  glossy  appearance  of  woven  silk,  or 
bundles  of  fine  silk  fibres.  Although  the  char¬ 
acter  of  the  fracture  is  always  noted  in  connec¬ 
tion  with  the  other  data  derived  from  the  test, 
it  is  seldom  made  an  important  requirement  in 
specifications  owing  to  the  impossibility  of  de¬ 
termining  a  fixed  standard  of  comparison. 
Compression  tests  are  made  by  the  same  ma¬ 
chine  in  slightly  different  arrangement  so  that 
the  hydraulic  power  is  pressure  instead  of  pull. 

Cold  bending  tests  are  useful  for  the  pur¬ 
pose  of  determining  the  ability  of  steel,  or  any 
other  metal,  to  withstand  severe  distortion, 
when  the  metal  is  cold,  under  such  operations  as 
punching,  shearing,  flanging  and  riveting,  usu¬ 
ally  employed  in  the  manufacture  of  bridge 
members  and  structural  shapes  in  general.  The 
test  does  not  require  an  expensive  or  elaborate 
plant  for  its  application,  and  is,  therefore,  avail¬ 
able  where  more  complete  tests  are  impracti¬ 
cable.  On  the  other  hand,  however,  it  is  very 
difficult  to  deduce  accurate  conclusions  from  the 
data  obtained,  owing  to  a  lack  of  proper  clas¬ 
sification  and  standards  of  comparison.  In 
making  the  test,  the  metal  in  each  case  is  bent 
over  upon  itself  through  an  angle  of  180  degrees. 
The  inner  radius  of  the  bend  varies  from  0,  in 
steel  with  a  tenacity  less  than  62,000  pounds  per 
square  inch,  to  the  (( thickness  of  the  specimen® 
in  steel  with  a  tenacity  not  greater  than  70,000 
pounds  per  square  inch.  The  specimen  is  re¬ 
quired  to  stand  the  bending  without  fracturing 
on  the  outside  of  the  bend.  The  test  for  hard¬ 
ness  is  applied  by  pressing  or  driving  a  hard¬ 
ened  steel  ball  into  the  material  so  as  to  pro¬ 
duce  a  dent.  The  diameter  of  the  ball  used  is 
commonly  10  millimeters  and  the  standard  pres¬ 
sure  used  is  3,000.  kilograms.  The  diameter 
of  the  indentation  is  then  measured.  Two  in¬ 
dentations  are  usually  made  not  far  apart  on 
the  specimen  being  tested.  The  formula  ap- 

p,led  X  1^718 ;  thls  S>vmg  the  hard- 

ness  number  in  the  Brinell  scale.  It  has  been 
objected  to  these  ball  tests  that  the  tendency 
of  the  pressure  is  to  raise  up  a  cup-shaped  rim 
of  steel  around  the  ball  and  above  the  level  of 
the  test  specimen,  and  that  the  diameter  meas¬ 
ured  will  thus  be  of  the  raised  cup.  To  obviate 
this  a  delicate  instrument  has  been  devised  to 
measure  the  depth  of  the  indentation  below  the 
level  of  the  tested  surface,  and  from  this  -  to 
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calculate  the  true  diameter.  Another  method 
of  applying  this  ball  test  is  by  a  falling  ham¬ 
mer  which  carries  the  ball  upon  its  face.  The 
standard  weight  of  the  hammer  is  1.76  kilo¬ 
grams,  and  the  drop  may  be  any  distance  up 
to  90  centimeters.  Several  tests  are  made  at 
different  falls,  and  the  results  correlated.  A 
variation  of  this  test  substitutes  a  cone-shaped 
point  with  an  angle  of  9Q  degrees  for  the 
spherical  ball.  This  also  is  applied  by  a  stand¬ 
ard  pressure  or  by  the  falling  hammer,  and  a 
closer  accuracy  is  claimed.  As  determined  by 
these  methods  the  Brinell  hardness  numbers  for 
the  commoner  grades  of  steel  are  as  follows : 


Mild  steel .  120. 

Boiler  plate .  128. 

Rail  steel .  183. 

High  carbon  steel .  236. 

Cast  iron .  213. 


Another  method  of  testing  steel  of  great 
accuracy  in  the  hands  of  an  expert  is  the 
<(spark  test?  This  is  applied  by  pressing  the 
sample  of  steel  for  an  instant  firmly  against  a 
sharp  emery  wheel  revolving  7,000  feet  per 
minute.  To  the  educated  eye  the  kind  of 
sparks  emitted  indicate  with  great  certainty  not 
only  the  proportion  of  carbon  in  the  sample,  but 
the  several  alloys  with  tungsten,  manganese  or 
chromium. 

Other  tests  are  made  for  endurance  of  steel 
samples,  especially  that  used  in  the  automobile 
industry.  Such  steels  are  tested  for  fatigue, 
being  subjected  again  and  again  times  without 
number  to  the  same  kind  of  strain,  and  also 
to  shocks  which  they  must  safely  withstand  in 
the  ordinary  use  of  a  car.  These  tests  are  ap¬ 
plied  by  automatic  machines  acting  unceasingly 
for  many  hours.  Another  test  of  great  import¬ 
ance  in  automobile  steel  is  the  abrasion  test  for 
wear. 

In  some  cases  torsional  and  shearing  tests 
are  made,  but  these  stresses  are  not  commonly 
expected.  The  impact  test  is  more  often  em¬ 
ployed,  applied  by  means  of  a  heavy,  swinging 
pendulum,  or  by  an  oft-repeated  drop  of  a 
weight  upon  a  bar  supported  at  the  ends.  The 
tests  of  finished  steel  are  similar  to  those  made 
in  the  mills  during  the  process  of  manufacture, 
with  the  exception  of  the  methods  employed  in 
the  preparation  of  the  test  specimens.  These  are 
cut  directly  from  the  finished  product  in  the 
form  of  rectangular  pieces  10  inches  in  length, 
in  the  larger  kinds  of  work,  while  small  bars 
are  generally  tested  full  size.  Consult  Bullen, 
D.  H.,  (Steel  and  Its  Heat  Treatment  (New 
York  1918). 

STEEL,  THEORIES  OF  HARDENING. 

That  steel  has  the  property  of  hardening  when 
suddenly  cooled  from  a  bright  cherry  heat  has 
been  known  for  centuries.  The  origin  of  steel 
hardening  cannot  be  traced  definitely,  but 
Homer  refers  to  it  and  Pliny,  the  Younger, 
describes  a  method  which,  in  its  main  points, 
is  general  practice  to-day.  (Otto  Vogel  in 
Stahl  und  Eisen,  1899,  p.  242).  During  the 
1 5th  and  16th  centuries  the  practice  grew  to  be 
an  art  and  great  secrecy  and  superstition  were 
attached  to  it.  Quaint  and  curious  methods 
were  evolved  and  the  secret  was  hoarded  and 
handed  from  generation  to  generation.  Even 
to  this  day,  in  some  sections,  the  same  old  type 
superstition  exists  among  some  of  our  own 
blacksmiths,  and  it  is  quite  common  to  meet 


with  one  whose  ideas  and  practices  are  identi¬ 
cal  with  those  followed  in  the  Middle  Ages. 

Many  of  the  mechanisms  of  what  happens 
during  the  process  known  as  hardening  have 
been  studied  and  are  known,  but  the  real  reason 
of  why  steel  hardens  is  still  in  doubt..  The 
very  fact  that  there  are  at  least  seven  distinct 
theories,  in  vogue  to-day  advanced  by  as  many 
eminent  metallurgists,  is  mute  evidence  of  the 
fact  that  we  are  in  the  dark  regarding  this  rea¬ 
son.  Sir  Robert  Hadfield  (Farady  Society, 
November  1914)  in  discussing  these  theories 
says :  (<I  cannot  say  that  there  is  one  which 
throws  light  on  what  really  happens  when  a 
piece  of  carbon  steel  is  changed  from  a  soft 
to  a  hard  condition.®  Dr.  J.  E.  Stead  (Farady 
Society,  November  1914)  expresses  the  opinion, 
((We  have  not  sufficient  data  upon  which  to 
found  any  definite  conclusion  as  to  the  process 
known  as  the  hardening  of  steel  by  quenching,® 
and  Albert  Sauveur  (International  Engineering 
Congress,  September  1915,  San  Francisco), 
<(It  will  likewise  be  obvious  that  no  theory  so 
far  presented  fully  satisfies  our  craving  for  a 
scientifically  acceptable  explanation  of  the  many 
phenomena  involved.®  H.  M.  Howe  (Farady 
Society,  November  1914)  says  <(Each  of  these 
theories  has  its.  difficulties,®  and  Rosenhain 
(( Study  of  Physical  Metallurgy?  p.  180)  says 
regarding  Martensite  (the  normal  constituent 
found  in  normally  hardened  steels),  <(The  ques¬ 
tion  ( What  is  Martensite  ?•*  cannot  be  answered 
quite  conclusively,  particularly  as  several  rival 
views  are  in  the  field.® 

In  the  usual  practice  followed  in  hardening 
a  piece  of  ordinary  carbon  steel  the  operation 
is  an  extremely  simple  one.  It  consists  of 
heating  the  piece  to  a  predetermined  tempera¬ 
ture,  holding  at  this  temperature  for  a  length 
of  time  sufficient  for  the  entire  mass  to  be 
evenly  heated  and  then  suddenly  cooling  it. 
The  cooling  is  usually  done  by  immersing  in  a 
liquid,  usually  water  or  oil. 

The  simplest  steel  has  at  least  two  constitu¬ 
ents,  one  iron  or  ferrite,  and  the  other  a  carbide 
of  iron  or  cementite,  and,  in  order  to  gain  an 
inkling  of  what  transpires,  it  is  necessary  to 
study  the  properties  of  these  two  constituents. 

If  we  plot  a  cooling  curve  of  pure  iron,  we 
find  that  at  898°  C.  and  768°  C.  marked  evolu¬ 
tions  of  heat  occur,  indicative  of  a  change  in 
the  physical  properties  (see  Fig.  1),  while,  if 
carbon  be  present,  as  in  steel,  a  third  evolution 
of  heat  occurs  at  690°  C.  (see  Fig.  2). 

Floris  Osmond  ( Journal  Iron  and  Steel  In¬ 
stitute,  No.  3,  1906,  p.  444),  in  a  series  of 
brilliant  researches  first  brought  out  the 
momentous  discovery  that  iron  exists  in  three 
separate  and  distinct  allotropic  modifications. 
At  all  temperatures  up  to  768°  C.  pure  iron 
or  ferrite  exists  in  the  Alpha  condition.  Be¬ 
tween  this  temperature  and  818°  C.  it  is  in  the 
Beta  condition,  and  above  898°  C.  it  exists  in 
the  Gamma  condition.  In  each  of  these  three 
conditions  the  physical  properties  are  entirely 
distinct.  Crystallographically,  they  are  all  of 
the  cubic  system,  but  the  Gamma  iron  assumes 
the  octahedra  while  the  Beta  and  Alpha  assume 
the  cube.  Twin  crystals  are  frequent  in  the 
Gamma,  but  the  Beta  and  Alpha  are  free  from 
them.  Alpha  iron  is  magnetic,  and  the  change 
from  Alpha  to  Beta  is  accompanied  by  an  abrupt 
change  in  the  electrical  conductivity,  strength 
and  hardness  and  crystalline  form.  On  cooling, 
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changes  occur  which  are  the  reverse  of,  and 
appear  at  very,  nearly  the  same  temperatures  as, 
those  on  heating.  The  points  on  heating  are 
known  as  the  ACa  and  the  AC3;  on  cooling,  as 
the  AR3  and  the  AR2.  When  carbon  is  present, 
a  third  evolution  on  cooling  takes  place  at  about 
700°  C.  which  is  known  as  the  ARi  and  the 
reverse  as  the  ACi.  The  ranges  in  which  these 
changes  occur  are  known  as  the  critical  ranges. 

The  carbon  in  steel  exists  in  the  form  of  a 
definite  chemical  compound  known  as  cementite 
which  has  the  chemical  formula  Fe3C.  It  crys¬ 
tallizes  usually  in  flat  plates  or  needles  which 
in  some  cases  coalesce  into  the  form  of  granules. 
It  is  the  hardest  constituent  of  steel  and  is  at¬ 
tacked  by  ordinary  reagents  less  than  the  other 
constituents. 


(Sauveur,  (The  Metallurgy  and  Heat  Treat¬ 
ment  of  Steel, J  p.  308). 

1a.  Beta  iron  or  allotropic  theory, 
Osmond. 

b.  Alpha  iron  theory, 

H.  LeChatelier. 

retention  B.  Amorphous  iron  theory,  Humphrey. 
theories  f  a.  Hardening  carbon  theory, 

C.  Carbon  <  b.  Sub  carbide  theory, 
theories  [  Arnold. 

A.  Early  stress  theory,  Andre  LeChatelier. 

B.  Interstrain  theory,  McCance. 

C.  Twinning  and  amorphous  irorvtheory, 

Carpenter  and  Edwards. 

I.  The  Retention  Theories  base  their  ideas 
on  the  claim  that  a  condition  or  set  of  condi¬ 
tions  existing  normally  above  the  critical  range 


II. 

STRESS 

THEORIES 


Fig.  1 . —  Inverse  Rate  Heating  and  Cooling  Curves  of  Pure 
Iron.  (Burgess  and  Crowe,  Transactions  American  In¬ 
stitute  Mining  Engineers,  XLVI,  1913). 


Fig.  2. —  Inverse  Rate  Heating  and  Cooling  Curves  of  Mild 
Steel.  (.106  Carbon)  (Rosenhain  and  Humphrey,  Jour¬ 
nal  of  the  Iron  and  Steel  Institute,  LXXXVII,  p.  232). 


Cementite  and  ferrite  are  the  two  most  im¬ 
portant  constituents  of  steel,  and  it  is,  therefore, 
their  inter-relation  which  we  must  study  in 
order  to  understand  what  is  transpiring,  con¬ 
stantly  bearing  in  mind  that  the  ferrite  can  and 
does  exist  in  three  different  allotropic  condi¬ 
tions  depending  upon  the  temperature.  At 
ordinary  temperatures  cementite  and  ferrite 
exist  together  as  completely  decomposed  con¬ 
stituents,  and,  in  the  lamellar  condition,  ar¬ 
range  themselves  in  tiny  flakelets.  Upon  heat¬ 
ing  to  the  Gamma  range  of  temperatures, 
cementite  dissolves  in  the  Gamma  iron  with 
the  result  that  there  is  formed  a  constituent 
known  as  austenite.  In  only  special  cases  can 
this  be  preserved  at  ordinary  temperatures!*  be¬ 
cause  it  is  extremely  unstable  and  breaks  down 
into  martensite,  this  lattei  being  the  usual 
constituent  found  in  ordinary  hardened  steel. 

There  are  two  sharply  defined  schools  at¬ 
tempting  to  explain  the  problem  of  hardening, 
and  below  is  given  classification  in  tabular  form. 


are,  by  sudden  cooling,  retained  as  such  or  a 
transformation  therefrom,  which  state  is  un¬ 
stable  and,  upon  tempering  or  reheating,  tends 
to  revert  to  the  original  or  normal  condition. 

I  A.  The  Solution  Theories  claim  that  the 
constituents  or  a  part  of  the  constituents  ex¬ 
isting  normally  at  ordinary  temperatures,  on 
heating  pass  into  a  solid  solution  and  are  re¬ 
tained  in  this  state  upon  sudden  cooling.  The 
idea  of  one  solid  dissolving  another  solid  may 
be  new  to  some  readers  but  under  certain  con¬ 
ditions  this  is  true.  As  an  example,  gold  and 
silver  are  .mutually  soluble  in  each  other  in 
all  proportions. 

IAa.  The  Allotropic  Theory  claims  that  the 
hardness  of  steel  is  due  to  the  presence  of 
Beta  iron.  The  followers  of  this  theory  be¬ 
lieve  that,  on  heating,  the  cementite  dissolves  in 
the  Gamma  iron  and,  on  sudden  cooling,  the 
Gamma  iron  immediately  breaks  down,  forming 
a  certain  amount  of  Alpha  iron  but  mostly  Beta 
iron  which  still  retains  the  cementite  in  solu- 
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tion.  They  believe  that  the  cementite  in  solu¬ 
tion  simply  (as  Howe  puts  it)  acts  as  a  brake 
on  the  Beta  iron  and  prevents  it  from  entirely 
reverting  to  the  Alpha  iron.  Were  it  possible 
to  obtain  Beta  iron  by  means  other  than  the 
solution  of  the  cementite,  the  material  would 
still  be  hard.  The  allotropists  are  also  of  the 
opinion  that,  in  the  transformation  from  the 
Gamma  to  the  Beta,  the  internal  pressure  may 
contribute  to  the  final  hardness. 

IAb.  The  Alpha  Iron  Theory  denies  the 
presence  of  Beta  iron  entirely,  and  explains  that 
the  hardness  is  due  to  the  fact  that,  on  cooling, 
the  Gamma  iron  with  the  cementite  in  solution 
changes  directly  to  the  Alpha  form,  which 
latter  still  retains  the  cementite  in  solution. 
This  theory  has  little  or  no  standing,  since  the 
careful  and  thorough  experiments  of  Dr.  G.  K. 
Burgess  (Bureau  of  Standards,  Scientific 
Paper,  1914)  have  proved  conclusively  the  pres¬ 
ence  of  Beta. 

IB.  The  Amorphous  Iron  Theory  was 
brought  out  by  J.  C.  W.  Humphrey  and  sec¬ 
onded  by  Rosenhain  (Rosenhain,  ( Study  of 
Physical  Metallurgy, >  p.  181).  The  followers  of 
this  theory  believe  that  the  hardness  of  steel  is 
due  to  the  presence  of  an  intrinsically  hard  but 
unstable  product,  amorphous  iron.  ((The  Gamma 
iron  crystals,  in  passing  through  the  transition 
temperature,  break  up,  leaving  the  molecules 
temporarily  in  a  chaotic  (amorphous)  con¬ 
dition  pending  their  reorganization  into  crystals 
of  Alpha  iron  and  cementite,  and  it  is  only 
this  rearrangement  which  is  stopped  by  the 
rapidity  of  cooling.®  Rosenhain  believes  fur¬ 
ther  that  the  breakdown  of  the  Gamma  crystals 
occurs  only  around  the  boundaries  of  the  grow¬ 
ing  crystals  of  Alpha  iron. 

IC.  The  Carbon  Theories  claim  that  the 
hardness  is  due  to  the  retention  in  the  cold  of 
a  very  hard  form  of  carbon. 

ICa.  The  Hardening  Carbon  Theory  claimed 
that  the  hardness  of  steel  was  due  to  the  pres¬ 
ence  of  hardening  carbon,  which  was  stable  only 
above  the  critical  range.  This  theory  is  now 
pretty  much  discredited. 

ICb.  The  Sub-Carbide  Theory. — Arnold  be¬ 
lieves  in  the  existence  of  a  carbide  Fe24C, 
which  he  has  named  hardenite,  and  that  it  is 
due  to  the  retention  of  this  constituent  that 
steel  owes  its  hardness.  He  establishes  the 
identity  of  this  carbide  by  an  indirect  method 
and  the  theory  has  little  support  to-day. 

IIA.  The  Early  Stress  Theory. —  When  steel 
is  heated  to  its  critical  range  it  expands  at  a 
rate  which  is  approximately  directly  propor¬ 
tional  to  the  temperature  change.  On  passing 
through  the  range  it  contracts.  Then,  on  heat¬ 
ing  above  the  range,  it  again  expands,  but  at 
a  rate  greater  than  it  did  before.  (LfeChatelier, 
Contribution  to  l’Etude  des  Alliages,*  p.  386). 
On  cooling,  the  reverse  occurs  and  the  stress 
theories  attempt  to  explain  the  hardening  as 
being  due  to  the  immense  strains  set  up  there¬ 
upon. 

IIB.  The  Interstrain  Theory. — McCance  says 
( Journal  of  the  Iron  and  Steel  Institute ,  1914, 
No.  1,  p.  233)  :  (<On  quenching  steel  the  carbon 
is  retained  in  solution  and,  in  turn,  it  retains  a 
portion  of .  the  iron  in  the  Gamma  condition, 
but  the  majority  of  the  iron  is  Alpha  iron.  At 
the.  quenching  temperature,  the  crystalline 
grains  had  the  crystalline  symmetry  of  Gamma 
iron,  and  the  Gamma  iron  retained  in  the 


quenched  state  by  the  carbon  will  form  an  in¬ 
ternal  network  in  these  original  steel  grains. 
The  units  of  the  iron  will  be  transformed  and 
will  form  crystal  units  of  Alpha  symmetry,  but 
these  will  be  prevented  by  lack  of  time,  by  in¬ 
ternal  friction  and  by  the  Gamma  iron  network 
from  arranging  themselves  to  form  homogene¬ 
ously  orientated  Alpha  iron  crystals.  .  The 
Alpha  iron  will  thus  be  in  a  condition  similar  to 
interstrain  and  great  hardness  will  result.® 

IIC.  The  Twinning  and  Amorphous  Iron 
Theory. —  Professor  Carpenter  and  Edwards 
advance  the  theory  that  (<In  the  operation  of 
quenching,  the  normal  heat  of  the  carbide,  or 
other  similar  change  is  retained  in  the  rapidly 
cooled  material  and,  when  the  change  is  sup¬ 
pressed  in  this  way,  severe  internal  stresses  are 
set  up  and  these  cause  internal  straining  of  the 
material.®  That  this  is  a  fact  is  proved,  be¬ 
cause  the  <(Metallic  crystals  are  broken  up  into 
an  exceedingly  large  number  of  twin  lamellae.® 

There  is  a  further  type  of  hardness  which  is 
common  to  metals  including  steels  which  is  dif¬ 
ferent  in  many  respects  from  the  hardness  pro¬ 
duced  by  sudden  cooling.  This  is  the  well- 
known  hardening  effect  of  cold  working,  such 
as  hammering,  swedging  or  cold  drawing. 

Howard  J.  Stagg, 

Metallurgist,  Halcomb  Steel  Company,  Syra¬ 
cuse ,  N.  Y. 

STEEL  ALLOYS.  See  Chemistry,  Prog¬ 
ress  of;  Steel,  Special  or  Alloy. 

STEEL  ARMOR  PLATE.  See  Armor 
Plate. 

STEEL  BRIDGES.  See  Bridge  Con¬ 
struction,  Modern  Methods  of. 

STEEL  CAR  INDUSTRY,  The.  The 

building  of  steel  railroad  cars  is  recognized  as 
one  of  the  most  prominent  of  our  industries. 
European  countries  were  pioneers  in  the  use  of 
iron  cars,  and  as  early  as  1861  we  find  records 
of  cars  with  iron  bodies  being  built  in  France, 
while  in  India,  iron  was  substituted  for  wood 
at  an  early  date,  as  the  latter  material  was  par¬ 
ticularity  susceptible  to  the  attacks  of  ants  and 
other  insects,  which  condition  necessitated  the 
use  or  iron  or  steel  in  the  construction  of  equip¬ 
ment  for  use  on  the  railroads  of  that  country. 
In  other  foreign  countries  the  selection  of  iron 
for  this  purpose  was  undoubtedly  governed 
largely  by  the  comparative  cost  of  iron  and 
wood,  which  in  many  instances  favored  the 
use  of  the  former  material,  and  also  for  the 
reason  that  climatic  conditions  in  many  of  these 
countries  are  such  that  wooden  cars  rapidly  dis¬ 
integrated.  To  the  American  engineer,  how¬ 
ever,  should  be  given  the  credit  of  foreseeing 
the  possibilities  of  steel  in  car  construction,  not 
solely  from  a  constructive  standpoint,  but  as  a 
scientific  solution  of  the  problem  of  economical 
transportation.  The  successful  operation  of  a 
railway  is  dependent  on  the  relative  cost  of 
transportation,  and  the  use  of  steel  in  car  con¬ 
struction  has  made  it  possible  to  decrease  to 
the  minimum  the  percentage  of  dead  weight  to 
thaf  of  paying  load.  The  progress  made  in  the 
proper  appreciation  of  the  stresses  to  which  the 
different  parts  of  a  car  are  subjected  has  re¬ 
sulted  in  great  improvements,  providing  ample 
strength  for  the  duties  imposed  on  the  several 
parts,  eliminating  superfluous  material  where  it 
may  be  done  without  detriment  to  the  car  as  a 
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whole,  thus  producing,  in  steel,  cars  of  minimum 
weight  and  maximum  strength.  This  favorable 
comparison  of  percentage  of  dead  weight  to 
paying  load  is  much  more  evident  in  the  higher 
capacity  cars,  where  the  full  benefit  of  the  dif¬ 
ference  in  strength  between  wood  and  metal 
may  be  realized. 

The  capacity  of  freight  cars  in  this  country 
has  been  continually  on  the  increase,  and  con¬ 
stant  efforts  are  being  made  to  reduce  the  rela¬ 
tive  proportion  between  weight  of  car  and 
weight  of  lading.  Up  to  1876  the  average 
freight  car  had  a  carrying  capacity  of  20,006 
pounds,  while  the  ratio  of  paying  load  to  total 
weight  of  car  and  lading  was  about  47  per  cent. 
In  1880  the  capacity  had  been  increased  to 
40,000  pounds,  and  the  ratio  of  paying  load  to 
60  per  cent;  in  1883  to  50,000  pounds  and  65 
per  cent;  in  1889  to  60,000  pounds  and  66  per 
cent ;  in  1895  to  80,000  pounds  and  68  per  cent ; 
and  in  1903  to  100,000  to  110,000  pounds  and  75 
to  79  per  cent,  respectively. 

In  the  catalogue  of  all-steel  cars  manufac¬ 
tured  in  1918,  the  largest  load  capacity  is  that 
of  the  120-ton  gondola  car.  It  is  50  feet  in 
length,  9  feet  8  inches  in  width  and  with  walls 

7  feet  4  inches  high  above  the  floor  level.  This 
car  weighs  about  74,000  pounds  and  with  its 
full  load  represents  a  total  weight  of  314,000 
pounds — -the  paying  load  approximately  77  per 
cent.  The  standard  all-steel  50-ton  box 
(freight)  car  varies  in  weight  from  43,100 
pounds  to  52,600  pounds.  It  ranges  in  inside 
length  from  36  feet  to  40  feet;  from  8  feet 
6  inches  to  9  feet  in  inside  width,  and  from 

8  feet  4  inches  to  9  feet  2  inches  in  inside 
height.  The  higher  weight  car  carries  a  paying 
load  of  70  per  cent  of  the  total  weight;  the 
heavier  car  a  paying  load  of  about  66  per  cent. 
Hopper  cars  for  coal  carry  100  tons  upon  a  car 
weight  of  60,000  pounds  to  75,300  pounds,  the 
paying  load  thus  ranging  from  77  to  73  per 
cent  of  the  total  rolling  weight.  The  100-ton 
flat  car  and  the  110-ton  well-hole  car,  weighing 
respectively  90,000  pounds  and  92,000  pounds, 
have  still  lower  paying  efficiency.  However, 
when  durability  is  considered,  the  heavy  cars 
are  more  economical  in  the  long  run,  and  with 
their  far  greater  burden  serve  to  roll  up  the 
record  of  ton-miles  with  far  greater  rapidity 
than  the  light  car  of  smaller  burden.  The 
modern  all-steel  passenger  coaches  range  in 
weight  from  116,000  to  146,000  pounds,  and  the 
dining-cars,  the  heaviest  of  all  standard  coaches, 
reach  175,000  pounds. 

The  general  introduction  of  the  steel  car 
was  not  accomplished  without  serious  opposi¬ 
tion;  first,  from  those  who  were  directly  in¬ 
terested  in  the  manufacture  of  wooden  cars; 
and  second,  from  those  who  were  skeptical  as  to 
the  advisability  of  adopting  steel  as  a  vehicle 
of  transportation,  exposed  to  the  action  of  in¬ 
jurious  elements  which  might  cause  a  rapid  de¬ 
terioration  of  the  metal  and  a  consequent 
reduction  in  strength.  However,  up  to  the 
present  time  no  serious  effects  from  this  cause 
can  be  noticed  in  the  cars  now  in  service.  If 
proper  attention  is  given  to  the  method  of  con¬ 
struction  and  weight  of  metal  used,4  and  all 
parts  are  thoroughly  painted  at  the  time  of 
manufacture  to  protect  them  from  corrosion, 
and  if  after  the  cars  are  placed  in  service  care 
H  taken  to  repaint  them  when  necessary,  it  is 


fair  to  presume,  judging  from  the  present  con¬ 
dition  of  the  earlier  steel  cars  built  in  this 
country,  that  we  may  reasonably  expect  an 
average  length  of  service  from  the  steel  car  of 
at  least  30  years,  or  fully  twice  as  long  as  the 
service  obtained  from  cars  of  wood  construction. 

The  steel  car  industry  may  be  correctly  said 
to  date  its  origin  in  this  country  from  the  year 
1896,  although  the  records  of  the  Patent  Office 
show  that  patents  were  granted  to  citizens  of 
this  country,  as  well  as  of  foreign  countries, 
for  cars  made  entirely  of  steel  or  other  metal, 
as  early  as  1854,  and  it  is  also  true  that  prior 
to  this  time  cars  of  metal,  or  a  combination  of 
metal  and  wood,  had  been  constructed  and  put 
in  service  in  this  country;  but  these  early  ef¬ 
forts  had  little  in  common  with  the  modern 
steel  car,  now  standard  on  many  of  our  leading 
railways.  Previous  to  the  year  1897  many  cars 
had  been  constructed  in  this  country  of  steel  or 
iron,  but  were  built  for  special  service  by  the 
several  railroads,  mainly  for  the  purpose  of 
facilitating  the  transportation  of  heavy  ma¬ 
terials,  where  the  load  was  more  or  less  con¬ 
centrated,  such  as  wire  cables,  guns,  bridge  gird¬ 
ers,  etc.  In  the  design  of  such  special  equip¬ 
ment  no  particular  attention  was  given  _  to  the 
consideration  of  a  reduction  of  the  weight  of 
the  component  parts,  with  the  result  that  most 
of  these  earlier  metal  cars  were  excessively 
heavy  and  not  suitable  for  general  service. 

Iron-box  cars  were  used  as  early  as  1862, 
these  having  been  built  by  the  Baltimore  and 
Ohio  Railroad  and  weighed  18,000  pounds,  with 
a  capacity  of  30,000  pounds.  Later,  in  1869,  the 
Lake  Shore  and  Michigan  Southern  Railroad 
placed  in  service  flat  cars  with  iron  channel 
sills,  and  the  New  York  Central  and  Hudson 
River  Railroad  had  several  metal  cars  run¬ 
ning  on  its  road  as  early  as  1873.  In  these  cars 
the  substitution  of  iron  for  wood  was  more 
particularly  confined  to  the  underframing  of 
the  ca.r,  the  superstructure,  if  any,  being  of 
wood.  In  connection  with  these  early  types  of 
metal  underframes  mention  may  also  be  made 
of  steel  underframes  for  carrying  water  tanks 
of  locomotives,  which  were  in  use  as  early  as 
1881. 

It  was  not  until  1887,  however,  that  metal 
underframe  cars  were  placed  in  service  in  any 
considerable  numbers,  these  being  built  under 
patents  owned  by  the  Southern  Iron  Car  Com¬ 
pany,  who  constructed  several  thousand  steel- 
underframe  freight  cars,  including  box  cars, 
hopper  bottom  gondola  cars,  flat  cars,  etc. 
These  underframes  were  of  the  iron  tubular 
type,  being  formed  by  the  assemblement  of 
different  sizes  of  wrought-iron  pipe,  tied  to¬ 
gether  by  means  of  threaded  connections,  so 
as  to  form  a  light  and  compact  structure.  How¬ 
ever,  in  actual  service  it  was  found  that  the 
connections  would  rapidly  loosen,  thus  destroy¬ 
ing  the  strength  of  the  whole,  and  after  only 
a  comparatively  short  time  the  construction  of 
cars  of  this  type  was  entirely  abandoned.  From 
this  time  on  numerous  experimental  cars  with 
steel  underframing  were  built,  but  the  unsatis¬ 
factory  results  derived  from  the  tubular  under¬ 
frame  undoubtedly  retarded  the  adoption  of  the 
modern  type  of  steel  underframe  car.  The  Penn¬ 
sylvania  Railroad  in  1887  built  a  number  of 
cars  having  steel  underframes  which  were  de¬ 
signed  to  carry  a  concentrated  load  of  120,000 
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pounds,  and  a  steel  fireproof  car  was  built  in 
1889  at  the  shops  of  the  Louisville,  New 
Albany  and  Chicago  Railroad.  The  Chicago, 
Burlington  and  Quincy  Railroad,  about  the  year 
1890,  placed  in  service  a  steel  car  of  60,000 
pounds  capacity,  constructed  from  designs  of 
the  Harvey  Steel  Car  Company. 

In  1894  the  Carnegie  Steel  Company  ordered 
from  the  Fox  Solid  Pressed  Steel  Equipment 
Company,  of  Joliet,  Ill.,  a  number  of  steel-flat 
cars  of  80,000  pounds  capacity,  to  be  used  in 
service  about  its  mills  for  the  transportation  of 
heavy  billets.  These  were  built  entirely  from 
pressed  steel  shapes  and  embodied  in  their  de¬ 
sign  special  features  of  pressed-steel  work,  be¬ 
ing  similar  in  this  respect  to  cars  then  being 
built  by  the  Leeds  Forge  Company  of  England, 
both  the  Fox  Solid  Pressed  Steel  Equipment 
Company  and  the  Leeds  Forge  Company  being 
controlled  by  Sampson  Fox,  who  was  the  orig¬ 
inator  of  pressed-steel  shapes  in  car  construc¬ 
tion.  Up  to  this  time,  1894,  the  possibilities  of 
the  use  of  steel  in  car  construction,  it  is  fair  to 
state,  were  not  fully  appreciated  by  those  con¬ 
trolling  the  design  and  operation  of  railroad 
equipment,  and  to  the  Carnegie  Steel  Company 
should  be  given  the  credit  for  properly  placing 
before  the  railroad  world  the  possible  advan¬ 
tages  to  be  derived  from  the  use  of  an  all-steel 
car.  The  interest  displayed  by  the  Carnegie 
Company  was  no  doubt  largely  the  result  of  a 
desire  to  increase  the  demand  for  its  product 
by  providing  additional  avenues  for  the  con¬ 
sumption  of  steel  plates  and  shapes.  The  argu¬ 
ments  at  the  time  set  forth  in  favor  of  the  use 
of  steel  for  freight-car  construction,  and  all 
which  claims  experience  has  since  verified,  were 
lightness,  durability,  strength,  greater  propor¬ 
tion  of  paying  load  to  total  weight  of  -car,  re¬ 
duced  cost  of  maintenance,  less  liability  to  dam¬ 
age  and  greater  salvage  value. 

To  further  exploit  the  possibilities  of  steel 
in  car  construction  the  Carnegie  Steel  Com¬ 
pany  in  1896  had  ‘built  at  the  Keystone  Bridge 
Works  three  all-steel  cars,  one  of  these  being  a 
steel-flat  car  and  two  self-clearing  hopper  cars, 
in  which  the  floors  are  inclined  from  the  ends 
downward  toward  the  centre  and  at  the  bot¬ 
tom  of  these  inclines  doors  being  provided, 
which,  when  opened,  permit  the  load  to  dis¬ 
charge  by  gravity.  These  cars  were  exhibited 
at  the  conventions  of  the  Master  Car  Builders 
and  Master  Mechanics’  associations,  held  at 
Saratoga  in  Tune  1896,  and  elicited  the  interest 
of  car  builders  and  railroad  men  throughout 
the  country.  Rolled  plates  and  shapes,  which 
could  be  purchased  in  the  open  market  and  all 
of  which  constituted  the  product  of  the  Car¬ 
negie  mills,  were  used  in  the  construction  of 
these  cars. 

Previous  to  this  time  the  Schoen  Pressed 
Steel  Company,  of  Pittsburgh,  Pa.,  had  for  a 
number  of  years  been  manufacturing  various 
parts  of  cars  by  pressing  plates  into  special 
shapes.  This  company  was  the  first  to  intro¬ 
duce  a  design  of  an  all-steel  self-clearing  hopper 
bottom  coal  car  built  entirely  from  pressed 
shapes,  these  being  built  under  patents  issued 
to  C.  T.  Schoen  and  J.  M.  Hansen.  The  prompt 
and  extended  adoption  of  the  all-steel  car  is 
undoubtedly  due  to  the  aggressive  policy  pur¬ 
sued  by  this  company  and  its  successor  in  the 
introduction  of  its  product.  The  designs  for 


these  cars  were  placed  before  railroad  engineers 
shortly  after  the  exhibit  of  the  cars  built  at  the 
Keystone  Bridge  Works  for  the  Carnegie  Steel 
Company.  The  Carnegie  Steel  Company,  own¬ 
ing  and  operating  the  Pittsburgh,  Bessemer  and 
Lake  Erie  Railroad,  extending  from  Pittsburgh 
to  Lake  Erie,  decided  to  place  in  service  on 
this  road  enough  cars  to  thoroughly  demon¬ 
strate  the  possibilities  of  cars  built  of  steel,  and 
early  in  1897  placed  with  the  Schoen  Pressed 
Steel  Company  an  order  for  600  self-cleanng 
steel  hopper  cars  of  100,000  pounds  capacity, 
it  being  specified  that  400  of  these  cars  were  to 
be  of  the  structural  design  originally  prepared 
by  the  Carnegie  Company’s  engineers,  and  200 
to  be  of  the  pressed  steel  design  advocated  by 
C.  T.  Schoen.  At  the  time  of  the  placing  of 
this  order,  it  may  be  interesting  to  note  that 
there  was  no  industrial  establishment  in  the 
country  specially  equipped  for  the  construction 
of  steel  cars  and  the  Schoen  Pressed  Steel 
Company  was  not  able  to  turn  out  one  com¬ 
plete  car  per  day.  Upon  being  awarded  this 
order,  however,  those  interested  in  the  Schoen 
Pressed  Steel  Company,  of  which  C.  T.  Schoen 
was  the  executive  head,  immediately  arranged 
for  the  extension  of  its  plant  and  carried  on 
the  work  of  enlargement  simultaneously  with 
the  construction  of  the  cars,  with  the  result 
that  the  entire  order  for  600  cars  were  com¬ 
pleted  in  nine  months,  the  first  car  having  been 
completed  in  June  1897. 

Following  the  order  of  cars  for  the  Pitts¬ 
burgh,  Bessemer  and  Lake  Erie  Railroad,  the 
Pittsburgh  and  Western  Railroad  placed  with 
th’e  Schoen  Pressed  Steel  Company  an  order 
for  450  pressed  steel  self-clearing  hopper  cars 
of  100,000  pounds  capacity.  These  two  orders 
marked  an  epoch  in  car  construction  and  rail¬ 
way  freight  transportation  and  the  steel  car 
industry  was  firmly  established,  and  has  since 
grown  with  phenomenal  rapidity.  As  already 
stated,  the  cars  for  the  Pittsburgh,  Bessemer 
and  Lake  Erie  Railroad  were  of  two  different 
designs,  one  employing  rolled  sections  and  the 
other  pressed  shapes.  As  both  were  along  radi¬ 
cally  different  lines  from  previous  designs  of 
either  wood  or  metal  cars  a  general  description 
of  both  types  may  prove  of  interest. 

The  cars  designed  by  the  Carnegie  Steel 
Company  were  what  is  known  as  the  hopper 
bottom  type  of  car,  the  cubical  capacity  being 
about  1,400  cubic  feet.  The  centre  sills  con¬ 
sisted  of  two  15-inch  I  b*eams,  and  the  side  sills 
were  12-inch  channels  with  their  flanges  placed 
inward.  No  intermediate  sills  were  used.  The 
plates  forming  the  sides  of  the  car  extended  to 
the  bottom  of  the  side  sill  channels,  and  were 
riveted  to  the  web  of  same.  This  latter  form  of 
construction  was  employed  on  the  first  sample 
car,  but  on  later  cars  was  modified  by  omitting 
the  channel  side  sills  and  riveting  an  angle 
along  the  lower  edge  of  the  side  plates,  a 
second  angle  being  riveted  to  the  plates  about 
18  inches  higher  up,  both  angles  extending  the 
full  length  of  the  car.  The  body  bolster  was 
of  a  built-up  latticed  girder  type,  and  the  floor 
of  the  car  was  made  up  of  inclined  steel  plates 
and  a  cross-hood  placed  at  the  centre  of  the 
car.  This  car  weighed  about  37,150  pounds. 
The  car  made  of  pressed  steel  was  similar  in 
general  appearance  to  the  above  described  car, 
but  differed  materially  in  the  details  of  con- 
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struction.  The  centre  sills  were  made  of  plate, 
pressed  to  channel  form,  being  17  inches  deep 
at  the  centre  and  tapering  to  10  inches  deep  at 
the  bolsters.  The  side  sills  were  of  similar  con¬ 
struction,  and  the  side  plates  were  flanged  at 
both  top  and  bottom,  the  bottom  flanges  being 
riveted  to  the  top  flanges  of  the  side  sills.  The 
body  bolsters  also  were  of  pressed  steel,  being 
trough-shaped  in  form.  This  car  weighed  about 
34,350  pounds. 

At  about  the  time  the  order  for  the  Pitts¬ 
burgh,  Bessemer  and  Lake  Erie  cars  was  placed 
the  Pittsburgh  and  Lake  Erie  Railroad  was  de¬ 
signing  a  hopper  car  along  somewhat  similar 
lines  to  the  cars  designed  by  the  Carnegie  Steel 
Company,  and  a  sample  car  in  accordance  with 
these  designs  was  built  by.  the  Youngstown 
Bridge  Company,  this  car  being  completed  and 
placed  in  service  about  March  of  1897.  In  this 
car  the  centre  sills  consisted  of  15-inch  I  beams, 
the  sides  of  the  car  being  built-up  plate  girders, 
with  diagonal  reinforcing .  angles  extending 
from  top  to  bottom  and  stiffening  angles  ex¬ 
tending  the  length  of  the  sides  being  riveted  to 
the  u'bper  and  lower  edges,  thus  forming  a 
girder  which  was  designed  to  carry  the  entire 
load.  In  order  to  reduce  the  weight  of  the  car 
the  side  sheets  below  the  floor  line,  from  the 
bolsters  to  the  ends  of  the  car,  were  cut  out. 
This  car  was  of  100,000  pounds  capacity  and 
weighed  35,500  pounds.  No  pressed  shapes 
whatsoever  were  used  in  its  construction. 

Up  to  this  time  all  the  cars  built  by  the 
Schoen  Pressed  Steel  Company  were  of  the 
hopper  bottom  type,  but  the  value  of  steel  in 
freight  car  construction  having  been  fully  dem¬ 
onstrated,  orders  for  other  types  followed  in 
rapid  succession,  so  that  to-day  practically  all 
forms  of  freight  cars,  including  hoppers,  flat 
bottom  gondolas,  flat  and  ballast  cars,  have 
been  constructed  from  steel  in  large  numbers. 

The  adoption  of  the  idea  of  maximum  train 
loads,  and  the  consequent  enormous  increase 
in  the  tractive  power  of  the  locomotive,  served 
to  further  increase  the  popularity  of  the  steel 
car,  as  it  early  became  'evident  that  the  draft 
rigging  and  underframe  construction  of  the 
wooden  car  would  prove  inadequate  for  the 
severe  service  to  which  they  were  subjected. 
As  a  consequence  many  cars  of  the  box,  stock 
and  gondola  types  were  built  with  steel  under¬ 
framing  and  having  a  superstructure  of  wood 
as  a  substitute  'for  the  original  all  wood  struc¬ 
ture.  Cars  of  this  type  have  given  very  satis¬ 
factory  results  in  service,  as  with  the  com¬ 
bination  all  the  desirable  features  of  the 
wooden  body  are  retained,  while  the  under- 
irame  is  sufficiently  strong  to  resist  the  most 
severe  buffing  and  pulling  strains.  A  further 
advance  in  the  substitution  of  steel  in  cars  of 
the  combination  type  has  recently  been  made  by 
the  use  of  steel  posts,  braces,  plates  and  car¬ 
lines  as  a  substitute  for  those  of  wood,  thus 
producing  a  complete  steel  frame  car. 

The  successful  results  obtained  from  the 
introduction  of  rolled  steel  as  the  basic  ma¬ 
terial  in  many  large  engineering  enterprises 
warranted  its  careful  consideration  in  the  in¬ 
fancy  of  steel  car  construction,  and  when  the 
Carnegie  Steel  Company  specified  that  the 
major  portion  of  its  first  order  for  steel  cars 
was  to  be  constructed  of  rolled,  section,  it  is 
evident  that  from  the  very  beginning  it  was 


recognized  that  the  ideal  car  would  be  one  made 
throughout  of  standard  commercial  shapes.  As 
pressed  steel,  however,  admitted  of  the  pro¬ 
duction  of  shapes  of  the  'exact  form  desired, 
and  the  early  development  of  the  steel  car  being 
in  the  hands  of  those  predisposed  in  favor,  and 
interested  in  the  manufacture,  of  pressed  steel 
parts,  it  is  natural  that  great  progress  was  first 
made  in  the  perfecting  of  this  latter  type  of 
construction,  while  the  car  made  of  rolled  sec¬ 
tions  remained  for  the  time  in  its  original 
crude  state,  being  clumsy  and  heavy  when  com¬ 
pared  with  the  more  highly  developed  pressed 
steel  car.  The  advantages  of  constructing  a 
car  from  a  few  standard  commercial  shapes, 
easily  obtained  in  the  open  market,  especially 
when  considering  the  question  of  repairs, 
rather  than  from  numerous  special  parts,  re¬ 
quiring  expensive  machinery  in  their  manufac¬ 
ture,  were  too  manifest,  however,  to  permit  of 
being  long  ignored,  and  that  it  was  possible  to 
build  cars  from  standard  rolled  sections,  hav¬ 
ing  all  the  advantages  of  light  weight  and  maxi¬ 
mum  strength  claimed  for  the  pressed  steel  car, 
has  been  fully  demonstrated  by  the  later  de¬ 
velopments  of  the  art,  and  is  amply  evidenced 
by  the  numerous  structural  steel  cars  now  in 
service  which  compare  favorably  with  the 
pressed  steel  types  in  the  matters  of  lightness, 
strength  and  simplicity  of  construction. 

With  the  increasing  demand  for  the  steel 
car  it  is  natural  that  a  very  inviting  field  for 
the  investment  of  capital  was  disclosed,  with 
the  result  that  we  have  to-day  in  the  United 
States  a  score  of  large  corporations  actively  en¬ 
gaged  in  this  line  of  manufacture.  The  Penn¬ 
sylvania  Railroad  builds  its  own  steel  cars, 
both  passenger  and  freight  designs;  and  several 
other  railroads  build  freight  cars  for  their  own 
use.  Besides  the  very  large  domestic  trade  the 
steel  car  builders  have  developed  a  profitable 
and  growing  export  trade  which  is  destined  to 
be  much  larger  in  the  near  future,  as  the  Bel¬ 
gium  production,  heretofore  the  chief  com¬ 
petition  in  the  foreign  markets,  must  necessarily 
be  small  for  several  years  to  come. 

J.  M.  Hansen,  • 
President,  Standard  Steel  Car  Company. 

STEEL  ENGRAVING.  See  Engravings. 
STEEL  INDUSTRY  IN  THE  UNITED 
STATES.  See  Iron  and  Steel  Industry  in 
the  United  States. 

STEEL  NAILS.  See  Nails;  Steel  Wire 
and  Nail  Making. 

STEEL  PIPE.  See  Pipe,  Manufacture  of. 
STEEL  RAILS.  See  Rails  and  Struc¬ 
tural  Shapes. 

STEEL  SKELETON  CONSTRUCTION. 

See  Building  in  the  United  States. 

STEEL  STRUCTURAL  SHAPES.  See 

Rails  and  Structural  Shapes. 

STEEL  TUBE.  See  Pipe,  Manufacture  of. 

STEEL  TUBING.  .  This  is  the  most  mod¬ 
ern  and  one  of  the  widest  used  products  of 
steel.  For  many  years  steel  tubing  was  not  con¬ 
sidered  entirely  satisfactory  by  manufacturers 
because  the  welded  parts  were  not  as  strong  as 
the  rest  of  the  tubing.  This  difficulty  has  been 
overcome  and  to-day  steel  tubing  finds  a  re¬ 
markable  market  in  the  manufacturing  of  auto¬ 
mobiles,  engines,  furniture,  baby  carriages,  beds, 
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boilers,  etc.  Steel  tubing  is  made  from  solid 
or  hollow  billets  or  from  steel  ribbon. 

Technology.—  There  are  four  methods  of 
manufacturing  steel  tubing,  i.e.,  lap  welding, 
butt  welding,  the  piercing  method  and  the 
Lloyd  oxy-acetylene  method.  The  lap  method 
has  been  in  vogue  for  many  years,  dating  back 
to  the  period  when  steel  first  began  to  be  used. 
The  early  manner  of  lap  welding  was  known  as 
spiral  welding.  Steel  sheets  of  a  desired  width 
were  wound  spirally  to  form  a  tube.  The  spiral 
joints  were  heated  and  welded  by  a  hammer, 
although  in  many  cases  these  joints  were  cold 
riveted.  An  even  earlier  method  of  making 
steel  piping  was  to  take  two  semi-circular  pieces 
of  steel  and  insert  the  edges  into  steel  bars 
with  grooves  in  either  side.  These  were  held 
in  place  by  pressure  applied  on  all  sides.  There 
was  no  welding  or  joining  of  the  semi-circular 
pieces  and  the  piping  thus  made  was  useless 
except  for  underground  purposes  or  in  such 
places  where  the  pressure  could  be  applied  at 
all  times.  Later  came  the  straight  lap  welding, 
where  flat  steel  of  a  desired  width  was  passed 
through  rolls,  drawn  over  dies  and  formed 
with  the  edges  overlapping.  Heat  was  applied 
and  the  overlapping  edges  were  hammered  or 
squeezed  together.  This  left  the  welded  part 
thicker  and  stronger  than  the  rest  of  the  tube 
and  was  never  satisfactory  for  good  manufac¬ 
turing  work.  In  a  later  method — the  flat  steel 
ribbon  was  heated  and  the  edges  were  scarfed 
or  bevelled  by  passing  through  rolls,  drawn 
through  dies  and  so  formed  that  the  scarfed 
or  bevelled  edges  of  the  one  side  of  the  flat 
steel  fitted  into  the  same  edges  of  the  other 
side.  This  partly-made  tubing  was  then  re¬ 
heated,  passed  through  rolls  with  the  inner  lap 
resting  on  a  stationary  mandrel.  The  rolls 
and  the  mandrel  pressed  the  heated  steel  to¬ 
gether  and  welded  it.  The  rough  tubing  was 
then  passed  through  sizing  rolls,  straightened, 
rolled  on  cooling  tables  and  finally  forced 
through  straightening  machines  by  hydraulic 
pressure.  Butt  welding  then  came  into  use,  the 
first  process  requiring  that  the  entire  piece  of 
flat  steel  be  heated  to  a  welding  heat  and  drawn 
through  a  conical  shaped  die,  so  that  square 
edges  were  pressed  together.  Then  came  the 
brazing  process  of  butt  welding,  in  which  a 
blow-torch  like  that  of  a  tinsmith,  only  with 
far  greater  heat,  was  used  to  centralize  the 
heat  at  the  square  edges  where  the  brazing  is 
to  take  place.  The  brazing  method  is  used 
when  very  thin  tubing  is  to  be  made  because 
the  heat  of  the  blow-torch  is  not  sufficient  to 
make  thicker  steel  tubing.  It  is  largely  used 
in  brass  or  copper  welding,  where  a  heat  of 
from  1,200°  to  1,400°  is  required,  while  steel 
needs  from  two  and  one-half  to  several  times 
that.  heat.  The  electric  process  consisted  of 
heating  the  edges  and  applying  pressure  so 
that  the  steel  is  pushed  together  and  welded  at 
the  same  time.  Flat  steel  is  put  through  conical 
shaped  rollers,  bringing  the  edges  of  the  steel 
together  at  the  point  where  electric  heat  is 
applied.  As  the  steel  is  heated  the  rollers 
press  the  edges  closer  together.  This  was  a 
decided  improvement  over  other  processes  of 
butt  welding,  but  the  greater  strength  and 
thickness  of  the  welded  part  made  several  other 
processes  of  rolling,  etc.,  necessary  before  the 
tubing  was  ideal. 


The  piercing  seamless  method  is  the  latest 
and  most  efficient  for  producing  heavy  steel 
tubing.  Solid  or  hollow  billets  are  heated  to 
about  2,300°  and  passed  through  diagonal  rolls 
traveling  at  a  tremendous  speed.  These  rolls 
work  the  steel  into  desired  size.  While  the 
billet  is  passing  over  the  rolls  it  is  pushed 
against  a  mandrel  which  is  stationary  but  re¬ 
volving  2,400  times  per  minute.  The  billet  is 
thus  worked  into  a  desired  size  with  a  hole 
through  the  centre  and  comes  through  a  tube 
after  many  operations.  For  example,  if  a 
two-inch  tubing  46  inches  long  is  desired,  a 
billet  three  inches  round  and  26  inches  long  is 
heated,  passed  through  the  diagonal  rolls  and 
at  the  same  time  has  the  mandrel  passed 
through  it.  When  this  operation  is  completed 
the  tubing  measures  three  and  one-half  inches 
on  the  outside  with  a  seven-sixteenths  shell. 
It  is  then  taken  to  the  round  rolls  where 
it  is  elongated  and  the  shell  reduced.  Then  it 
is  cold  drawn,  hot  rolled,  pickled,  cold  drawn, 
annealed  and  so  on.  The  lighter  the  shell  de¬ 
sired  the  more  operations  necessary.  The 
piercing  method  found  itself  very  applicable  to 
the  hollow  steel  billet  made  first  in  Sweden, 
where  the  molten  steel  was  poured  over  a  core, 
the  latter  removed  when  the  steel  shell  had 
cooled,  thus  leaving  a  round  billet  with  a  rough 
hole  through  the  centre.  This  made  it  possible 
for  the  piercing  method  to  become  much 
speedier  in  production. 

The  Lloyd  oxy-acetylene  is  the  latest  method 
of  producing  thin  gauge  steel  tubing.  Until 
this  method  was  invented  thin-gauge  tubing 
was  exceedingly  costly  in  comparison  to  larger 
gauge  tubing,  owing  to  the  many  more  treat¬ 
ments  required  in  order  to  get  a  thin-walled 
tube.  The  Lloyd  oxy-acetylene  method  re¬ 
quires  steel  ribbons  of  desired  widths.  The 
ribbons  are  passed  through  oval-shaped  rollers, 
thus  bringing  the  square  edges  close  together. 
The  partially  shaped  tubing  then  passes  to  other 
rollers  which  press  the  edges  very  close  to¬ 
gether.  At  this  point  oxy-acetylene  heat  is  ap¬ 
plied  at  about  2,500°  and  the  welding  takes 
place.  It  is  then  polished,  cut  off  to  desired 
lengths  and  comes  out  of  the  machine  ready 
for  use.  A  single  machine  accomplishes  the 
entire  work.  The  Lloyd  oxy-acetylene  method 
differs  from  the  butt  welding  in  that  the  steel 
edges  are  not  pressed  together  and  only  a  very 
small  portion  of  the  partially  shaped  tubing  is 
heated.  So  delicate  is  the  operation  that  a 
seamless  tube  is  produced  in  desired  lengths 
without  waste. 

History. —  While  the  use  of  iron  and  steel 
has  become  so  common  in  mechanical  and 
structural  work  as  a  result  of  modern  ingenu¬ 
ity,  it  is  hard  to  realize  that  nearly  five  and 
one-half  centuries  passed  by  after  the  dis¬ 
covery  of  iron  before  steel  became  a  commer¬ 
cial  product.  Iron  was  first  found,  say  his¬ 
torians,  in  the  pyramid  of  Gizeh,  where  it  had 
been  placed  by  builders,  most  likely  as  a  relic. 
This  same  iron  to-day  rests  in  the  British 
Museum.  So  far  as  is  known  iron  was  used 
commercially  for  the  first  time  by  Assyrians  in 
Egypt.  They  made  various  kinds  of  tools,  etc. 
History  shows  that  for  some  time  before  the 
coming  of  Christ  iron  was  used  in  making 
the  implements  of  war,  tools  and  other  articles. 
It  was  not  until  1350,  however,  that  cast  iron 
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1  The  Lloyd  Oxy-Acetylene  Steel  Tube  Welding  Method  and  Machine,  the  only  machine  in  the  world  that  takes  flat 
ribbon  steel,  rolls  it  into  a  tube,  welds  it,  polishes  it  and  cuts  it  off  to  proper  lengths  ready  for  use.  Note  ribbon  steel 
passing  into  rollers  in  front  of  photograph 

2  The  Lloyd  Endless  Vise,  showing  how  endless  tubing  can  be  carried  through  it  to  the  welding  torch,  the  latter  being 
shown  with  its  nose  between  the  two  endless  vise  wheels 
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and  steel  first  made  their  appearance,  when  a 
German  metallurgist  produced  them.  The  in¬ 
ventions  of  the  Bessemer  process  for  manu¬ 
facturing  steel  opened  this  metal  up  to  com¬ 
mercial  use.  This  took  place  i>n  1855.  The 
use  of  steel  became  an  important  product  in 
mechanical  and  manufacturing  history  very 
soon  after  processes  for  preparing  it  were  in¬ 
vented.  The  first  known  use  of  steel  as  a  tube 
or  pipe  is  the  Coolgardie  pipe-line,  328  miles 
long  and  30  inches  in  diameter.  This  pipe  was 
not  welded.  It  was  formed  by  taking  ribbon 
steel  and  bending  into  semi-circular  shape.  The 
edges  were  inserted  into  steel  bars  with  grooves 
on  either  side.  Heavy  pressure  was  applied  on 
the  plates  and  bars,  thus  rendering  the  pipe 
serviceable.  Steel  tubing  itself  was  one  of  the 
very  latest  uses  of  steel  owing  to  the  early 
inability  to  make  welded  steel  tubing  so  that 
the  welded  portion  was  of  the  same  strength 
as  the  rest  of  the  tube.  Later,  just  the  op¬ 
posite  condition  arose,  but  to-day  the  piercing 
and  Lloyd  oxy-acetylene  methods  have  over¬ 
come  all  these  objections.  The  early  lap  and 
butt  welding  methods  were  not  satisfactory  for 
high-class  work,  and  it  was  not  until  Mannes¬ 
man  Brothers,  German  by  birth,  but  residents 
of  Landore,  Wales,  and  backed  by  British 
financiers,  brought  out  the  piercing  method. 
They  took  round  or  square  steel  billets  and 
pierced  and  rolled  them  to  the  size  desired. 
This  was  a  seamless  method  in  which  no  weld¬ 
ing  was  required  and,  therefore,  gave  great 
impetus  to  steel  tubing  uses.  Improvements 
on  the  Mannesman  method  have  been  made  by 
W.  C.  McCool  of  Beaver  Falls,  Pa.,  he  being 
the  first  to  invent  a  cold  draw  bench  for  draw¬ 
ing  cold  shafting.  R.  C.  Steifel  made  other 
improvements  at  Ellwood  City,  Pa.  He  fol¬ 
lowed  these  with  new  improvements  at  Shelby, 
Pa.,  while  George  J.  Thust  added  more  at 
Detroit  and  Milwaukee,  where  mills  were  built 
in  which  the  piercing  method  was  used.  The 
great  difficulty  of  the  piercing  method  arose 
when  thin-gauge  tubing  was  required,  for  the 
thinner  the  gauge  the  more  rolling  and  drawing 
required.  These  many  operations  made  the 
cost  of  thin-gauge  tubing  almost  prohibitive. 
It  was  not  until  1910  that  Marshall  B.  Lloyd 
of  Menominee,  Mich.,  solved  the  problem  of 
the  thin-gauge,  seamless  steel  tubing.  High 
prices,  long  delays  and  imperfect  thin-gauge 
tubing  drove  Mr.  Lloyd  into  inventing  the 
Lloyd  oxy-acetylene  method  of  making  seam¬ 
less  steel  tubing.  By  this  method  the  very 
thinnest  gauge  steel  tubing  is  possible,  the  thin¬ 
ner  the  tubing  the  cheaper  the  price,  due  to  the 
fact  that  under  the  Lloyd  method  the  real  cost 
of  the  tubing  is  the  material,  while  in  all  other 
cases  the  high  cost  is  due  to  the  numerous 
operations  in  which  labor  plays  an  important 
part  along  with  material. 

George  W.  RowelL,  Jr. 

STEEL  WIRE  AND  NAIL  MAKING. 

The  importance  of  the  steel  wire  and  nail  in¬ 
dustry  in  the  United  States  may  be  measured 
by  the  fact  that  in  1902  there  was  produced  a 
total  of  1,574,293  tons  of  wire  rods  of  which 
nearly  500,000  tons  were  made  into  wire  nails. 
In  1909  the  production  of  wire  rods  was  2,514,- 
504  tons,  valued  at  $67,440,000.  The  1918  out- 
.put  is  estimated  as  3,000,000  tons,  of  the  value 
of  $100,000,000.  About  one-fourth  of  this  goes 


into  nails.  Time  was  when  both  wire  and  nails 
were  manufactured  entirely  from  wrought  iron, 
and  to  secure  the  toughness  and  high  tensile 
strength  required,  great  care  had  to  be  used  in 
the  preparation  of  the  iron,  the  cost  of  the  prod¬ 
uct  being  proportionately  high.  It  was  only  a 
question  of  time  before  steel,  because  of  its  less 
cost  and  its  high  strength,  became  the  standard 
material  in  this  as  in  other  branches  of  the 
iron  and  steel  industry;  and  today  practically 
the  whole  of  the  wire  and  wire  nails  used  are 
made  from  either  Bessemer  or  open-hearth 
steel,  the  latter  being  specified  where  wire  of 
the  special  grades  with  higher  physical  prop¬ 
erties  is  required. 

Physical  Properties  of  Steel  Wire. —  As 

showing  the  great  increase  in  strength  of  steel 
over  iron  wire,  it  may  be  mentioned  that  while 
good  black  iron  wire  will  show  an  ultimate 
tensile  strength  of  about  25  tons  to  the  square 
inch,  and  bright  hard-drawn  wire  a  strength  of 
35  tons  to  the  square  inch,  Bessemer  steel  wire 
will  stand  a  strain  of  40  tons  and  open-hearth 
steel  wire  60  tons  to  the  inch.  Of  the  ^special® 
grades  of  wire  a  high-carbon  open-hearth  steel 
will  stand  about  80  tons,  crucible  cast-steel  wire 
about  100  tons,  and  the  best  cast  steel,  or  as  it 
is  sometimes  called,  ^plow®  steel  wire,  120  tons 
to  the  square  inch ;  while  certain  qualities  of 
cast-steel  wire,  made  under  specifications  calling 
for  a  particular  composition  and  requiring  very 
elaborate  working,  have  been  produced,  showing 
an  ultimate  breaking  strength  of  from  150  to 
170  tons  to  the  square  inch.  The  process  of 
wire-drawing  serves  greatly  to  improve  the 
physical  qualities,  and  the  smaller  the  size  to 
which  the  wire  is  drawn  down  the  greater  is 
the  ultimate  breaking  strength.  The  wonderful 
qualities  of  piano  wire  are  proverbial,  _  the 
average  strength  of  English  piano  wire  as  given 
by  the  manufacturers  ranging  from  225  pounds 
for  No.  12  music  wire  gauge,  which  is  0.029  inch 
in  diameter,  to  650  pounds  breaking  strength 
for  No.  22,  which  is  0.052  inch  in  diameter.  Re¬ 
duced  to  the  square-inch  unit,  the  ultimate  ten¬ 
sile  strength  per  square  inch  would  range  from 
300,000  pounds  to  340,000  pounds.  The  com¬ 
position  of  this  remarkable  wire  is  as  follows : 
Carbon,  0.570;  silicon,  0.090;  sulphur,  0.011; 
phosphorus,  0.018 ;  manganese,  0.425.  An  analy¬ 
sis  of  another  wire  of  unusual  strength  known 
as  ^plow,®  shows  0.828  per  cent  of  carbon, 
0.587  per  cent  of  manganese,  0.143  per  cent  of 
silicon,  0.009  per  cent  of  sulphur,  0.030  per  cent 
of  copper  and  no  phosphorus.  The  tests  of 
this  wire  ran  from  200,000  pounds  per  square 
inch  for  wire  0.191  inch  in  diameter  to  350,000 
pounds  for  wire  0.093  inch  in  diameter.  Of 
course,  with  such  high  tensile'  strength  the 
elongation  or  stretch  was  very  small,  ranging 
from  0.75  to  1.1  per  cent  only. 

Billet  Yard. — The  bulk  of  the  wire  and  wire 
nails  of  commerce  are  manufactured  from  Bes¬ 
semer  billets.  Open-hearth  billets  are  worked 
up  into  rods  for  the  manufacture  of  chain,  for 
special  grades  of  wire  and  for  various  finished 
products  in  which  high  tensile  strength  is  called 
for.  In  each  rod  mill  billet  continuous-heating 
furnaces  are  continually  at  work.  The  billets, 
which  are  4X4  inches  in  section  and  36  inches 
in  length,  are  fed  transversely  into  the  furnace, 
side  by  side.  They  are  pushed  through  the  fur¬ 
nace  door  by  a  hydraulic  charging  machine,  and 
by  the  time  they  have  been  heated  to  the  proper 
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temperature  for  rolling,  they  are  pushed,  one 
after  the  other,  out  through  the  rear  door  of 
the  furnace  and  fall  upon  a  conveyor,  by  which 
they  are  carried  down  into  the  rod  mill. 

Roughing  Mill. — The  roughing  mill  consists 
usually  of  eight  pairs  of  rolls,  in  which  the 
billet  is  reduced  from  a  4-inch  x  4-inch  section 
to  a  three-fourths  inch  square  section,  and  it  is 
in  this  mill  that  the  steel  receives  the  first  in¬ 
stalment  of  that  thorough  mechanical  working 
which  contributes  so  greatly  to  its  ultimate 
tensile  strength.  Each  pair  of  rolls  is  placed  at 
an  increasing  distance  from  the  one  that  pre¬ 
cedes  it,  in  order  to  allow  for  the  increase  in 
length  due  to  the  decrease  of  section  of  the 
billet.  #  It  has  been  found,  moreover,  that  by 
changing  the  shapes  of  the  grooves  in  the  suc¬ 
cessive  pairs  of  rolls,  making  them  alternately 
square  and  oval,  oval  and  round,  etc.,  there  is 
not  only  an  economy  of  power  secured,  but  a 
more  thorough  working  or  manipulation  of  the 
metal  is  obtained,  and  its  qualities  are  propor¬ 
tionately  improved.  In  the  eighth  set  of  rolls, 
or  “pass,®  as  it  is  technically  known,  the  grooves 
are  three-quarters  of  an  inch  square.  From 
these,  the  last  pair  of  roughing  rolls,  the  rods 
are  carried  to  the  finishing  mill. 

Finishing  Mill. —  In  this  mill  the  wire  rods 
are  given  commonly  10  more  passes  and  brought 
down  to  the  required  dimensions.  The  finishing 
mill  generally  lies  at  right  angles  to  the  rough¬ 
ing  mill;  and  instead  of  the  rods  passing 
through  pair  after  pair  of  rolls  in  a  continuous 
straight  line,  they  pass  through  the  successive 
rolls  in  alternating  directions,  describing  half¬ 
circles  between  each  pair.  In  order  to  guide  the 
rods  into  the  proper  rolls,  workmen  stand  be¬ 
tween  each  pair,  and  as  the  rod  issues  from  the 
rolls  it  is  seized  with  a  pair  of  tongs,  bent 
around  through  a  half-circle  and  fed  to  the 
next  “pass.®  Consequently,  when  a  rod  mill  is 
in  full  blast,  it  presents  one  of  the  most  in¬ 
teresting  sights.  Owing  to  the  rapid  decrease 
in  section  and  increase  in  length,  as  the  rod 
passes  through  the  successive  rolls,  it  is  neces¬ 
sary  that  the  speed  of  the  successive  rolls  be 
increased;  and  by  the  time  the  rod  issues  from 
the  tenth  roll  of  the  finishing  mill,  it  is  travel¬ 
ing  at  a  speed  of  1,350  feet  per  minute,  or  about 
15  miles  an  hour.  As  the  whole  of  the  rolling 
down  from  the  4-inch  x  4-inch  billet  to  the 
finished  rod,  which  will  be,  say,  13-64  of  an  inch 
in  diameter,  is  done  at  one  heat,  it  can  be 
understood  that  the  scene  is  extremely  pictur¬ 
esque.  In  order  to  protect  the  men  who  stand 
between  the  pairs  of  rolls  and  direct  the  course 
of  the  rods,  a  series  of  curved  semi-circular 
guards  or  shields  are  fastened  upon  the  iron 
floor  of  the  mill.  The  amount  of  working  to 
which  the  steel  is  subjected,  and  the  great  horse 
power  that  is  required  to  perform  this  duty, 
may  be  judged  from  the  fact  that  the  billet, 
which  at  the  first  pass  through  the  mills  was 
4  inches  x  4  inches  in  section  and  only  3  feet 
long,  as  it  issues  from  the  last  pair  of  rolls  is 
a  scant  quarter  of  an  inch  in  diameter  and 
measures  no  less  than  1,189  feet,  or  not  far 
from  a  quarter  of  a  mile  in  length.  As  the 
rods  leave  the  last  pair  of  rolls  the  ends  are 
caught  up  and  attached  to  the  drums  of  a  set 
of  reels,  on  which  they  are  wound  up  into  a 
convenient  coil  for  further  handling.  As  soon 
as  the  coil  is  completed,  it  is  dropped  from  the 


reel  onto  the  floor  of  a  conveyor,  by  which  it  is 
carried  to  the  wire  mill. 

Wire-Drawing. —  Up  to  this  point  the 
product  is  known  by  the  technical  name  of 
“rods,®  and  it,  is  only  after  it  has  been  drawn 
down  in  the  dies  that  it  is  known  commercially 
as  “wire.®  Wire-drawing  has  the  advantage  of 
permitting  the  production  of  a  much  smaller 
wire  than  could  be  produced  under  the  rolls, 
while  the  very  process  of  drawing  down  the 
wire  greatly  enhances  its  physical  qualities,  in¬ 
creasing  the  tensile  strength  to  a  truly  remark¬ 
able  degree.  The  wire-drawing  machine  con¬ 
sists  of  a  stout  bench,  on  which  is  mounted  a 
strong  cast-iron  drum,  on  which  the  wire  is 
wound  as  it  is  drawn  through  the  plate.  The 
draw-plates,  or  die-plates,  as  they  are  called, 
are  stout  blocks  of  cast  steel  which  are  per¬ 
forated  with  conical  holes,  carefully  gauged  to 
the  exact  desired  size  of  the  wire.  The  holes 
have  a  slight  taper,  the  wire,  of  course,  enter¬ 
ing  at  the  larger  end  of  the  hole.  The  coil  of 
wire  is  placed  on  a  spool  located  on  the  floor 
of  the  shop  near  the  bench,  and  the  end  of  the 
wire  having  been  swagged  down  is  passed 
through  the  die-plate  and  attached  to  the  drum, 
which  then  proceeds  to  wind  up  the  wire  until 
the  whole  coil  has  been  drawn  down.  As  the 
wire-drawing  is  done  cold,  it  can  be  well  under¬ 
stood  that  with  several  score  of  these  machines 
running  at  the  same  time  it  requires  very 
powerful  motive  power  to  drive  the  mill.  An 
increasing  quantity  of  wire  is  now  drawn  to 
special  shapes  other  than  round  —  some  square, 
or  flat,  some  of  D-section,  or  with  a  groove, 
these  being  adapted  to  various  mechanical  uses. 
After  it  has  been  drawn  down,  it  is  necessary 
to  remove  the  strains  in  the  wire,  and  it  is  ac¬ 
cordingly  taken  to  the  annealing  room,  where  it 
is  loaded  into  large  annealing  pots.  After  the 
pot  is  filled,  it  is  carefully  sealed  with  sand  to 
exclude  the  air,  and  the  wire  is  exposed  to  a 
steady  heat  for  a  period  of  from  eight  to  nine 
hours.  Of  the  total  product,  part  is  now  ready 
for  the  open  market  without  any  further  treat¬ 
ment, .  a  small  portion  of  it  is  sent  to  the  gal¬ 
vanizing  room  to  be  galvanized  and  a  large 
proportion  of  it  goes  to  the  nail  mill  to  be  made 
up  into  wire  nails  or  barbed  wire. 

Nail  Mill.—  In  the  nail  mill  each  separate 
machine  is  capable  of  turning  out  from  150  to 
500  finished  nails  per  minute.  In  front  of  each 
machine  is  a  reel,  upon  which  the  coil  of  wire 
is  placed.  One  end  of  the  wire  is  led  into  the 
machine,  and  as  the  power  is  thrown  on,  one 
sees  the  wire  disappear  through  a  small  hole  in 
the  massive  vertical  casting;  while  to  the  ac¬ 
companiment  of  a  rapid  succession  of  blows,  a 
stream  of  the  finished  wire  nails  begins  to  pour 
out  of  the  side  of  the  machine  into  small  iron 
boxes  placed  to  receive  them.  The  wire  first 
passes  between  two  pairs  of  horizontal,  grooved 
wheels,  which  are  pressed  firmlv  together  to 
give  the  required  tension  to  the  wire  as  it  is 
drawn  into  the  machine  after  each  finished  nail 
has  been  formed  and  cut  qff.  The  nail  is 
pointed  by  the  action  of  a  pair  of  pliers  with 
V-shaped  cutting  edges  and  the  head  is  formed 
up  by  the  action  of  a  very  powerful  cam- 
operated  member,  which  strikes  a  hammer-like 
blow.  As  each  nail  is  finished,  the  wire  is 
gripped  and  enough  of  it  drawn  forward  to 
form  another  nail.  The  3-D  fine  nails  are  turned 
out  at  the  rate  of  500  per  minute,  and  the  large 
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60-D  nails  at  the  rate  of  150  per  minute.  The 
boxes  of  finished  nails  are  covered  up  and  taken 
to  big,  revolving  iron  cylinders,  known  as 
rumblers,  where  they  are  rolled  over  and  over, 
the  nails  being  thrown  against  each  other  and 
against  the  sides  of  the  cylinders  and  receiving 
that  high  polish  which  characterizes  the  finished 
product.  The  time  during  which  they  are 
treated  in  the  rumblers  varies  according  to  the 
size  and  quality  of  the  wire.  A  certain  amount 
of  sawdust  is  also  used  during  this  process  in 
order  to  clean  the  nails  thoroughly  of  grease 
and  dirt.  The  nails  are  then  loaded  into  100- 
pound  kegs,  stenciled  with  the  size  and  weight 
of  the  nails  and  the  makers’  name  and  taken 
to  the  warehouse. 

Barbed  Wire.—  In  a  barbed  wire  shop 
coils  of  wire,  carried  on  reels,  are  placed  con¬ 
tiguous  to  the  ((barb55  machines.  The  wire  from 
two  spools  serves  to  form  the  strands,  and  the 
wire  from  the  other  two  spools  is  used  for  the 
<(barb.55  The  two-strand  wires,  which  are 
heavier  than  the  others,  are  led  between  a  pair 
of  friction  wheels,  and  drawn  to  proper  tension. 
They  are  then  met  by  the  two  other  strands, 
which  are  led  in  transversely,  one  on  either 
side..  At  stated  intervals  of  a  few  inches,  ac¬ 
cording  to  the  spacing  of  the  barbs,  a  pair  of 
revolving  fingers  catch  the  two  barb  wires  and 
give  them  a  twist  around  one  of  the  strand 
wires  and  at  the  conclusion  of  the  twist  two 
pairs  of  shears  cut  the  ends  of  the  barb  diagon¬ 
ally,  giving  them  the  desired  sharp  points.  The 
two  wires  next  pass  downwardly  around  an 
idler,  and  then  horizontally  into  a  combined 
winding  and  twisting  frame.  The  frame  itself 
revolves  on  a  horizontal  axis  parallel  with  the 
machine,  and  serves  by  its  revolution  to  twist 
the  two  strands.  On  a  shaft  arranged  trans¬ 
versely  within  this  frame  is  carried  the  barbed- 
wire  spool,  on  which  the  finished  product  is 
wound  ready  for  the  market.  When  it  is  once 
started  the  operation  is  continuous  and  ex¬ 
tremely  rapid. 

STEEL- WOOL,  a  material  largely  used  as 
a  substitute  for  sand  paper  or  emery  paper,  for 
polishing  metal  or  wood  surfaces.  It  is  simply 
a  collection  of  very  fine  drawn  steel  wire 
waste  or  minute  shavings  made  in  turning  steel, 
the  result  being  a  mass  that  looks  and  feels  like 
wool,  but  on  close  examination  what  appear  to 
be  hairs  are  discovered  to  be  very  fine  steel 
curlings. 

STEEL-YARD.  See  Balance. 

STEELE,  Daniel,  American  Methodist 
Episcopal  clergyman,  and  university  president: 
b.  Windham,  N.  Y.,  5  Oct.  1824;  d.  2  Sept. 
1914.  He  was  graduated  at  Wesleyan  Univer¬ 
sity  in  1848  and  held  various  pastorates  until 
1862.  He  was  a  professor  at  Genesee  College, 
Lima,  N.  Y.,  in  1862-71,  and  in  1872,  upon  the 
organization  of  Syracuse  University,  he  was 
elected  its  first  president.  He  resigned  later 
in  that  year,  however,  to  resume  work  as  a  pas¬ 
tor  at  Boston.  In  1884-93  he  was  professor 
at  the  Boston  University  School  of  Theology, 
after  which  he  retired.  He  wrote  (A  Com¬ 
mentary  on  Joshua)  (1873)  ;  (Milestone  Pa¬ 
pers )  (1878)  ;  ( Commentary  on  Leviticus  and 
Numbers  5  (1891)  ;  ( Jesus  Exultant  (1899)  ; 
<Half  Hours  with  Saint  John’s  Epistles 5 
(1901),  etc. 


STEELE,  stel,  Flora  Annie  Webster,  Eng¬ 
lish  novelist:  b.  Harrow,  Middlesex,  2  April 
1847.  She  lived  in  India  until  1889,  was  pro¬ 
vincial  inspector  of  government  and  aided 
schools  in  Punjab,  and  for  several  years  a 
member  of  the  educational  committee.  .  She 
was  married  to  a  Bengal  civilian  in  1867.  Her 
publications  include  (Wide-a-Wake  Stories  5 
(1884)  ;  (From  the  Five  Rivers)  (1893)  ; 

( Tales  from  the  Punjab5  (1894)  ;  (On  the  Face 
of  the  Waters)  (1895),  a  work  of  much  power; 
(The  Host  of  the  Lord5  (1900)  ;  ( Voices  in  the 
Night>  (1900),  etc. 

STEELE,  Joel  Dorman,  American  text¬ 
book  author :  b.  Lima,  N.  Y.,  14  May  1836 ; 
d,  Elmira,  N.  Y.,  25  May  1886.  He  was  grad¬ 
uated  at  Genesee  College  in  1858,  and  was 
later  engaged  in  teaching.  He  became  a  cap¬ 
tain  in  the  81st  New  York  Volunteers  in 
the  first  year  of  the  Civil  War,  saw  service 
in  the  Peninsular  Campaign  and  was  severely 
wounded  at  Seven  Pines.  He  was  principal 
of  the  Newark,  N.  Y.,  High  School  in  1862- 
66;  and  of  the  Elmira  Academy  in  1866-72. 
He  was  thereafter  engaged  in  preparing  text¬ 
books,  in  which  occupation  he  was  highly 
successful.  He  became  a  trustee  of  Syracuse 
University  in  1872,  and  bequeathed  $50,000  to 
that  institution  to  found  a  chair  of  theistic 
science.  His  textbooks  were  planned  for  peri¬ 
ods  of  14  weeks’  study,  and  were  widely  used. 
He  wrote  ( Chemistry5  (1867)  ;  ( Astronomy 5 
(1868)  ;  ( Natural  Philosophy)  (1869)  ;  <Ge- 
ology)  (1870)  ;  (Human  Physiology5  (1873)  ; 

( Zoology )  (1875)  ;  (Barnes’  Popular  History 
of  the  United  States5  (1875).  With  his  wife, 
Esther  Baker  Steele,  he  was  author  of  a  series 
of  short  histories:  (United  States)  (1872); 
(France5  (1874)  ;  (Ancient  Peoples5  (1883)  ; 
(Mediaeval  and  Modern  Peoples5  (1883)  ;  ( Gen¬ 
eral  History5  (1883)  ;  (Greece5  (1883)  ; 
(Rome5  (1884). 

STEELE,  Sir  John,  Scottish  sculptor:  b. 
Aberdeen,  18  Sept.  1804;  d.  Edinburgh,  15  Sept. 
1891.  He  received  his  art  education  in  the 
Royal  Academy,  Edinburgh,  and  also  in  Rome. 
In  the  competition  for  a  statue  of  Sir  Walter 
Scott  he  was  chosen  to  execute  the  seated  figure 
for  the  Scott  Monument  in  Edinburgh,  and 
from  the  time  of  its  unveiling  (1846)  his  pro¬ 
fessional  success  was  assured.  Among  his 
best  known  works,  also  in  Edinburgh,  are  the 
statues  of  Wellington  (1852),  Professor  Wilson, 
Allan  Ramsay,  Thomas  Chalmers,  Queen  Vic¬ 
toria,  and  the  Scottish  memorial  to  the  prince 
consort,  on  the  completion  of  which  (1876)  the 
artist  was  knighted. 

STEELE,  Sir  Richard,  British  author: 
b.  Dublin,  March  1672;  d.  Carmarthen,  Wales, 
1  Sept.  1729.  He  left  Oxford  without  taking 
a  degree,  for  some  time  rode  as  a  private 
trooper  in  the  dragoon  guards,  obtained  an  en- 
signcy  in  the  foot  guards,  and  wrote  as  his  first 
comedy,  the  ( Funeral, 5  or  ( Grief  a-la-mode,5 
which  was  acted  in  1701,  with  considerable  suc¬ 
cess.  Through  the  recommendation  of  Addi¬ 
son,  whom  he  had  known  at  Charter-house,  he 
was  appointed,  in  the  beginning  of  the  reign  of 
Anne,  to  the  post  of  writer  of  the  London 
Gazette.  His  comedy  of  the  (Tender  Husband5 
(in  which  Addison  had  some  hand)  appeared 
in  1703,  and  his  (Lying  Lover5  in  1704.  In  1709 
he  began  the  periodical  paper  so  celebrated 
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under  the  title  of  the  Tatler  (q.v.).  The  ma¬ 
jority  of  the  papers  in  this  periodical  are  by 
Steele,  but  a  considerable  number  are  wholly 
or  partly  by  Addison,  and  one  or  two  by  other 
writers.  Early  in  1711  the  Tatler  was  succeeded 
by  the  still  more  celebrated  Spectator  (q.v.). 
The  Spectator  terminating,  Steele  commenced, 
in  March  1713,  the  Guardian,  which  was  fol¬ 
lowed  in  October  of  the  same  year  by  a  politi¬ 
cal  periodical  called  the  Englishman.  By  this 
time  he  had  taken  to  active  political  life,  hav¬ 
ing  been  returned  to  Parliament  as  member  for 
Stockbridge  in  August  1713.  In  March  1714, 
he  was  expelled  from  the  House  for  an  alleged 
libel  in  the  last  number  of  the  Englishman,  and 
in  another  paper  called  the  Crisis.  On  the  ac¬ 
cession  of  George  I  he  received  the  appoint¬ 
ments  of  surveyor  of  the  royal  stables,  and 
governor  of  the  king’s  comedians,  and  was 
knighted  (1715).  He  again  entered  the 
House  of  Commons  as  member  for  Borough- 
bridge.  Always  engaged  in  some  scheme  or 
other,  few  or  none  of  which  succeeded,  he 
wasted  his  regular  income  in  the  anticipation 
of  a  greater,  until  absolute  distress  was  the  con¬ 
sequence.  In  1720  his  patent  as  governor  of 
the  royal  comedians  was  revoked.  He  appealed 
to  the  public,  in  a  paper  called  the  Theatre, 
which  he  had  begun  to  publish  at  the  beginning 
of  1720,  a  week  or  two  before  the  event  re¬ 
ferred  to.  He  was  restored,  the  following  year, 
to  his  authority  over  Drury  Lane  Theatre,  and 
soon  after  wrote  his  comedy  of  the  ( Conscious 
Lovers,*  on  a  hint  from  Terence.  This  piece  he 
dedicated  to  the  king,  who  rewarded  the  author 
with  £500.  Consult  the  <Life)  by  Aitken  (1889) 
and  by  Dobson  (1886),  who  also  edited  ( Se¬ 
lected  Works)  (1885). 

STEELE,  Sir  Samuel  Benfield,  Canadian 
soldier:  b.  Purbrook,  Ontario,  5  Jan.  1849.  He 
was  educated  at  the  British  American  Commer¬ 
cial  School  and  at  the  Royal  Military  School, 
Toronto.  He  served  in  the  Fenian  Raid  in 
1866;  in  the  Red  River  Expedition  in  1870; 
joined  the  Canadian  Permanent  Artillery  in 
1871,  and  the  Royal  North  West  Mounted 
Police  in  1873,  becoming  its  superintendent  in 
1885.  He  commanded  a  body  of  cavalry  and 
scouts  in  the  second  Louis  Riel  Rebellion  in 
1885 ;  and  in  1898  he  commanded  the  Royal 
North  West  Mounted  Police  during  the  Klon¬ 
dike  gold  rush.  He  served  in  Africa  in  the 
Boer  War  in  1899-1901,  attaining  rank  as  colo¬ 
nel  ;  was  administrator  of  the  10th  and  13th 
military  districts  in  Canada  in  1907-10;  and 
upon  the  outbreak  of  the  European  War  in 
1914  he  engaged  in  organizing  the  troops  of 
Manitoba.  In  December  1914  he  was  promoted 
brigadier-general  with  rank  .of  major-general, 
and  became  inspector-general  for  western 
Canada.  He  organized,  commanded  and  trained 
the  Second  Canadian  Division  in  1915;  and  in 
1915-18  he  commanded  the  Imperial  and  Cana¬ 
dian  troops  at  Shorncliff.  He  was  knighted 
in  1918.  Author  of  (Forty  Years  in  Canada* 
(1915). 

STEELHEAD,  a  fish.  See  Salmon. 

STEELTON,  Canada,  town  in  Algoma  Dis¬ 
trict,  province  .of  Ontario,  10  miles  northwest 
of  Sault  Sainte  Marie,  Mich.,  on  the  Algoma 
Central  and  Hudson  Bay  and  the  Canadian 
Pacific  railways.  There  are  manufacturing  in¬ 
dustries.  Pop.  3,936. 


STEELTON,  stel'ton,  Pa.,  borough,  Dau¬ 
phin  County,  on  the  Susquehanna  River,  the 
Pennsylvania  Canal,  and  on  the  Philadelphia 
and  Reading  and  the  Pennsylvania  railroads, 
three  miles  east  of  Harrisburg.  An  electric  line 
connects  the  borough  with  Harrisburg.  In  1866 
the  place  was  laid  out  under  the  name  of  Bald¬ 
win;.  later  it  was  called  Steel-Works  P.  O., 
and  in  1880  it  was  incorporated  under  _  its 
present  name.  The  chief  industrial  establish¬ 
ments  of  the  place  are  owned  by  the  Pennsyl¬ 
vania  Steel  Company,  which  has  bridge  and 
construction  works,  several  blast  furnaces,  and 
rail  and  blooming  mills.  Other  manufactories 
are  lumber  mills,  several  flour  mills,  brick  yards 
and  machine  shops.  The  public  school  was 
erected  by  the  Steel  Company.  The  national 
bank  has  a  capital  of  $75,000.  Pop.  13,428. 

STEEN,  stan,  Jan  Havickz,  Dutch  painter: 
b.  Leyden,  1626;  d.  1679.  He  studied  under 
Nicolas  Knupfer,  Van  Ostade,  and  Van  Goyen, 
and  married  the  daughter  of  the  latter.  From 
the  conflicting  accounts  of  his  career  it  appears 
that  he  was  at  one  time  a  tavern-keeper,  and 
the  tradition  is  that  he  led  a  drunken  and  dis¬ 
solute  life;  but  in  disproof  of  this  his  numerous 
paintings  attest  that  he  must  have  been  a  la¬ 
borious  and  careful  worker.  He  stands  in  the 
foremost  rank  among  Dutch  painters  alike  as 
regards  execution,  composition  and  color,  and 
the  action,  gestures  and  expression  of  his 
figures,  while  his  composition  is  always  full  of 
spirited  suggestiveness  and  genial  humor.  In 
the  British  National  Gallery  he  is  represented 
by  (The  Music  Master,*  but  his  chief  paintings 
are  to  be  seen  in  the  galleries  of  The  Hague 
and  Amsterdam.  Consult  Van  Westrheene,  cJan 
Steen,  Etude  sur  l’Art*  (1856)  ;  Bode,  W., 

( Great  Masters  of  Dutch  and  Flemish  Paint- 
ing)  (New  York  1909). 

STEENSTRUP,  stan'stroop,  Johann  Iape- 
tus  Smith,  Norwegian  zoologist  and  archaeol¬ 
ogist:  b.  Vang,  8  March  1813;  d.  Copenhagen, 
20  June  1897.  From  1845  until  his  retirement 
from  active  duties  in  1885  he  was  professor  of 
zoology  and  director  of  the  zoological  museum 
at  Copenhagen.  He  was  a  busy  investigator  and 
wrote  treatises  on  a  wide  range  of  subjects, 
from  parasitic  crabs  and  the  change  in  the  po¬ 
sition  of  the  eyes  in  flounders,  to  peat-bogs  and 
the  prehistoric  remains  known  as  kitchen-mid¬ 
dens.  He  wrote  also  (Yak-Lungta  Bracteaterne* 
(1892). 

STEENWYCK,  stan'vik,  Henrik  van, 

Dutch  painter:  b.  Steenwyck,  1550;  d.  Frank- 
fort-on-Main,  1603.  He  excelled  in  the  execu¬ 
tion  of  church  interiors  and  was  a  master  of 
both  linear  and  aerial  perspective.  His  son, 
Hendrik,  called  ((the  young  Steenwyck,®  was 
born  about  1589,  and  became  the  friend  of  Van¬ 
dyke,  for  whom  he  is  said  to  have  painted 
architectural  backgrounds.  He  died  in  London, 
in  what  year  is  unknown,  but  it  must  have  been 
subsequent  to  1647. 

STEEPLE,  in  architecture,  any  tower-like 
structure  attached  to  a  church,  whether  a  tower 
proper  or  spire  or  a  combination  of  tower 
and  spire  or  tower  and  lantern.  See  Spire. 
STEEPLE-BUSH.  See  Hardhack. 

STEEPLECHASING,  horse  racing  over  a 
rough  course,  so  called  from  the  fact  that  the 
riding  involves  steep  hill  climbing  or  that  the 
riders  had  a  distant  church  steeple  as  a  goal 
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which  they  reached  regardless  of  the  country 
over  which  they  might  be  obliged  to  travel. 
Steeplechase  racing  is  most  exciting,  as  the  ob¬ 
stacles  over  which  the  horses  are  obliged  to 
jump  involves  considerable  danger.  The  Great 
National  Steeplechase  of  Liverpool  is  a  big 
English  racing  event.  It  was  established  in 
1839.  The  Meadowbrook  Club  in  the  United 
States  is  the  pioneer  of  steeplechasing. 

STEERAGE,  in  passenger  steamships,  a 
section  on  or  below  the  main  deck  that  has 
common  appointments  and  is  assigned  to  the 
cheapest  class  of  passengers.  Since  it  is  mainly 
occupied  by  immigrants  and  poor  people,  the 
term  has  acquired  a  literary  sense  equivalent 
to  <(common  people.®  In  a  war-vessel  the 
quarters  of  the  junior  officers,  clerks,  etc.,  fitted 
With  lockers,  mess  tables,  etc.  The  character 
of  a  vessel’s  response  to  her  helm  is  also  termed 
steerage.  Steerage-way  implies  a  sufficient  de¬ 
gree  of  motion  communicated  to  a  ship  for  her 
to  become  susceptible  of  the  effects  of  the  helm 
in  governing  her  course. 

STEEVENS,  ste'venz,  George,  English 
Shakesperean  critic :  b.  Poplar,  London,  10  May 
1736;  d.  Hampstead,  22  Jan.  1800.  He  was  edu¬ 
cated  at  Eton  and  King’s  College,  Cambridge, 
but  did  not  take  a  degree,  and  in  1766  pub¬ 
lished  (Twenty  of  the  Plays  of  Shakespeare) 
in  four  volumes.  After  this  he  was  associated 
with  Dr.  Johnson  in  an  edition  of  Shakespeare 
published  in  1773.  He  then  prepared  (1793)  a 
corrected  text,  with  notes  of  the  dramatist’s 
works,  in  15  volumes,  which  long  remained  the 
standard  edition.  He  made  many  enemies  by 
his  acrimonious  and  ill-natured  attacks  on  con¬ 
temporary  editors  and  others,  but  his  contribu¬ 
tion  to  Shakespearean  criticism  has  permanent 
value. 

STEEVENS,  George  Warrington,  English 
journalist:  b.  Seydenham,  near  London, 

10  Dec.  1869;  d.  Ladysmith,  South  Africa, 
15  Jan.  1900.  He  was  graduated  at  both  Ox¬ 
ford  and  London  universities  in  1892,  and  in 
1893  he  became  a  Fellow  of  Pembroke  College, 
Oxford.  In  the  summer  of  1893,  however,  he 
abandoned  his  fellowship,  and  embarked  upon 
a  journalistic  career  in  London.  He  had  al¬ 
ready  contributed  to  the  National  Observer  and 
other  publications,  and  now  joined  the  staff 
of  the  Pall  Mall  Gazette,  also  contributing 
to  the  New  Review  and  to  Blackwood’s  Maga¬ 
zine.  Upon  the  establishment  of  the  Daily 
Mail  in  1895  he  became  a  member  of  its  staff, 
and  it  was  as  its  correspondent  on  various 
missions  in  foreign  countries  that  he  estab¬ 
lished  his  reputation  as  a  writer  gifted  with 
the  power  of  vivid  description  and  with  a 
keen  perception  of  salient  points.  He  covered 
the  McKinley-Bryan  Presidential  campaign  in 
the  United  States  in  1896;  and  his  first  experi¬ 
ence  as  a  war  correspondent  was  with  the  Turk¬ 
ish  army  in  the  Grseco-Turkish  War  in  Thessaly 
in  1897.  He;  was  with  Kitchener’s  army  in  Egypt 
in  1898,  and  wrote  a  brilliant  account  of  the  cam¬ 
paign.  He  was  in  India  in  the  winter  of  1898- 
99;  and  in  1899  reported  the  second  trial  of 
Captain  Dreyfus  at  Rennes.  In  September 
1899  he  went  to  South  Africa  as  the  Daily 
Mail’s  correspondent.  He  was  with  Sir  George 
White  at  the  defense  of  Natal,  and  at  the 
siege  of  Ladysmith,  where  he  died  of  enteric 
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fever.  He  wrote  (The  Land  of  the  Dollar) 
(1897)  ;  (With  the  Conquering  Turk*  (1899)  ; 

( Egypt  in  1898*  (1899)  ;  <With  Kitchener  at 
Khartoum*  (1899);  (From  Capetown  to  Lady¬ 
smith*  (1900). 

stefAnsson,  sta'fan-son,  Vilhjalmur, 

Arctic  explorer :  b.  Arnes,  Manitoba,  Canada, 
3  Nov.  1879.  He  received  his  education  at  the 
State  University  of  North  Dakota  and  the  State 
University  of  Iowa.  In  1903-04  he  studied  at 
the  Harvard  Divinity  School,  and  in  1904-06 
at  the  Harvard  Graduate  School.  His  early 
years  were  spent  on  a  farm;  in  1893-96  he  was 
a  cow-boy;  at  different  times  he  was  employed 
as  school  teacher,  life  insurance  agent,  organ¬ 
izer  of  secret  society  lodges,  public  lecturer, 
reporter  on  the  Boston  Evening  Transcript, 
city  editor  of  the  Plaindealer,  Grand  Forks, 
N.  D.,  and  assistant  instructor  in  anthropology 
at  Harvard  University.  In  1904  he  undertook 
a  private  expedition  to  Iceland  and  in  1905 
undertook  an  archaeological  expedition  to  Ice¬ 
land  for  Harvard  University.  In  1906-07  he 
made  an  ethnological  expedition  to  the  Eskimo 
of  the  mouth  of  the  Mackenzie  River  and  north¬ 
ern  Alaska  for  the  universities  of  Harvard 
and  Toronto.  He  undertook  a  second  Arctic 
expedition  under  the  auspices  of  the  Ameri¬ 
can  Museum  of  Natural  History  and  the  Geo¬ 
logical  Survey  of  Canada,  accompanied  by  Dr. 
Rudolph  M.  Anderson,  zoologist,  in  1908-12; 
made  investigations  and  collections  in  geog¬ 
raphy,  geology,  ethnology,  archaeology,  zoology, 
botany,  etc.,  reported  so-called  blond  Eskimo 
found  on  both  sides  of  Dolphin  and  Union 
straits  and  Coronation  Gulf  and  visited  several 
tribes  whose  ancestors  had  never  and  who  them¬ 
selves  had  never  seen  a  white  man.  Stefansson 
was  commander  of  the  Canadian  Arctic  expedi¬ 
tion  which  sailed  from  Victoria,  British  Colum¬ 
bia,  in  June  1913,  for  four  years  of  exploration 
north  of  Canada  and  Alaska.  With  two  com¬ 
panions  he  crossed  Beaufort  Sea  on  moving  ice 
from  Martin  Point,  Alaska,  to  the  northwest  cor¬ 
ner  of  Banks  Island.  With  three  companions  he 
explored  the  sea  west  of  Prince  Patrick  Island 
to  the  north  of  which  he  discovered  a  new  land 
in  1915.  In  September  1915  he  left  Cape 
Bathurst  with  the  schooner  Polar  Bear,  out¬ 
fitted  for  two  years’  further  exploration  of  land 
already  discovered,  and  seas  to  the  west  and 
north.  He  returned  in  1918,  and  in  the  same 
year  was  awarded  the  Charles  P.  Daly  medal 
of  the  American  Geographical  Society.  V. 
Stefansson  has  published  (Arctic  Search* 
(1913);  (My  Life  with  the.  Eskimo*  (1914); 
and  many  scientific  articles  in  journals  of  an¬ 
thropology,  folklore,  philology,  geography; 
also  popular  articles  on  literature  of  Iceland 
in  Poet-Lore  and  on  the  Eskimo  and  Arctic 
travel,  chiefly  in  Harper’s  Magazine  after  1906. 

STEFFANI,  sta-fa-'ne,  Agostino,  Abbate, 

Italian  composer:  b.  Castlefranco,  Venice,  1655; 
d.  Frankfort-on-Main,  1730.  He  received  his 
musical  training  in  Venice  and  Munich,  in 
which  latter  city  he  was  appointed  director  of 
the  Grand-ducal  Concerts  (1681),  and,  after  the 
production  of  his  opera  (Servio  Tullio*  in  1688, 
chapel  master  to  the  court  of  Hanover.  In 
that  capacity  he  did  much  to  improve  the  re¬ 
ligious  music  of  his  day.  His  Italian  operas, 
which  were  produced  with  brilliant  stage  setting 
at  Herrenhausen  Castle,  were  also  translated 
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into  German  and  performed  at  Hamburg  (1690). 
Fine  as  are  his  operas,  his  chamber  music,  much 
of  it  set  to  Italian  words,  is  even  richer  in 
melody  and  tonal  expression.  Later  in  life  he 
became  more  and  more  engrossed  in  his  dip¬ 
lomatic  duties,  resigned  to  Handel  his  office 
of  chapel  master  (1710),  and  was  appointed 
councillor  by  the  Grand-duke  Palatine,  and,  by 
the  Pope,  prothonotary  and  bishop  of  Spizza 
(in  partibus).  He  applied  himself  henceforth 
to  his  civil  and  religious  functions,  in  pursuance 
of  which  he  made  his  last  visit  to  Italy  in  1729. 
His  works  inolude  (Psalmodia  Vespertina,  for 
Eight  Voices*  (1674);  (Sonate  da  Camera  a 
due  violine,  alto  e  continuo)  (1679)  ;  (Duetti 
da  Camera  a  soprano  e  contralto)  (1683),  etc. 

STEFFENS,  Joseph  Lincoln,  American 
author:  b.  San  Francisco,  Cal.,  6  April  1866. 
He  was  graduated  at  the  University  of  Cali¬ 
fornia  in  1889  and  later  studied  at  the  univer¬ 
sities  of  Berlin,  Heidelberg,  Leipzig  and  Paris. 
He  was  connected  with  the  New  York  Evening 
Post  in  1892-98;  was  city  editor  of  the  New 
York  Commercial  Advertiser  in  1898-1902; 
managing  editor  of  McClure’s  Magazine  in 
1902-06;  and  editor  of  the  American  Magazine 
and  of  Everybody’s  Magazine  in  1906-11.  He 
is  well  knoWn  as  a  contributor  of  short  fiction 
and  special  articles  to  magazines.  Author  of  (The 
Shame  of  the  Cities *  (1904)  ;  (The  Struggle 
for  Self-Government*  (1906)  ;  (The  Uplifters) 
(1909)  ;  (The  Least  of  These>  (1910). 

STEGOCEP,HALI,  one  of  the  primary 
divisions  of  the  amphibia,  sometimes  considered 
as  a  sub-class,  sometimes  as  an  order,  especially 
characterized  by  the  great  development  of  der¬ 
mal  or  superficial  bones  on  the  dorsal  surface 
of  the  head.  Being  totally  extinct  and  conse¬ 
quently  known  only  from  their  skeletal  remains 
many  questions  concerning  their  relationships 
continue  open.  Many  of  the  stegocephali  were 
of  salamander-like  form,  with  broad,  flattened 
head,  simple,  weak  paired  limbs  of  the  typical 
pentadactyl  type  and  a  more  or  less  elongated 
tail.  Some  were  lizard-like  with  stronger 
limbs.  Some,  like  Ophiderpeton,  lacked  limbs 
and  were  serpentine  in  form.  Many  are  known 
to  have  passed  through  branchiate  larval  stages 
and  some,  like  the  Branchiosauridce,  retained 
the  gills  throughout  life.  Many  of  the  large 
labyrinthodonts  had  rudimentary  tails  and  must 
have  been  somewhat  frog-like  in  aspect.  .  One 
remarkable  form,  the  Dissorophus  multicinctus 
from  the  Permian  formation  of  Texas,  is  de¬ 
scribed  by  Professor  Cope  as  having  borne  an 
armadillo-like  carapace  on  the  back.  The  roofing 
bones  of  the  head  were  numerous  and  covered 
the  temporal  fossa  as  well  as  the  cranium.  In 
some  of  the  larger  forms  they  were  much  sculp¬ 
tured  and  excavated  for  the  accommodation  of 
mucous  canals.  The  large  eyes  were  supported 
by  a  ring  of  sclerotic  bones,  found  well  de¬ 
veloped  at  the  present  day  only  in  the  eyes  of 
some  birds.  In  the  middle  of  the  cranial  roof 
between  the  two  parietal  bones  was  the  con¬ 
spicuous  pineal  foramen  supposed  to  have 
lodged  a  functional  median  eye.  The  nostrils 
were  situated  near  the  tip  of  the  snout  and  the 
internal  nares  in  the  anterior  part  of  the  palate. 
The  base  of  the  skull  was  imperfectly  ossified, 
but  there  was  a  well-developed  basi-occipital 
bone  with  usually  two  occipital  condyles.  This 


deficiency  of  bone  was  supplied  by  the  large 
superficial  parasphenoid.  The  lower  jaw  was 
complex  and  the  occurrence  of  an  infradentary 
bone  is  especially  noteworthy.  Teeth  of  a  sim¬ 
ple,  conical,  partly  hollow  form,  or  with  the 
walls  fluted  or,  as  in  the  labyrinthodonta  (q.v.), 
complexly  folded,  existed  on  the  jaws  and 
palate.  The  notochord  generally  persisted  and 
the  vertebrae  consisted  of  mere  bony  shells  or 
were  better  ossified  and  formed  of  alternating 
intercentra  and  pleurocentra  supporting  the 
haemal  and  neural  arches  or  were  otherwise 
segmented.  There  was  never  more  than  a  sin¬ 
gle  sacral  vertebra.  Scapula,  coracoid,  clavicle 
and  interclavicle  were  always  present  in  the 
shoulder  girdle  and  traces  of  a  sternum  some¬ 
times  appear.  Likewise  an  ischium,  ilium  and 
occasionally  a  pubis  have  been  found  on  each  side 
of  the  pelvis.  Both  fore  and  hind  limbs  were 
simple  and  salamander-like,  the  carpus  and  tar¬ 
sus  unossified  in  the  smaller  species  and  pre¬ 
senting  all  of  the  primitive  elements  with  two 
or  three  centralia  in  Archegosaurus  and  other 
larger  forms.  Ribs  were  simple  and  never 
joined  the  sternum.  Some  forms  like  Bran- 
chiosaurus  were  covered  with  an  armor  of 
scales. 

The  stegocephali  were  the  first  vertebrates 
to  leave  the  water  and  assume  more  or  less 
completely  terrestrial  habits ;  they  were  the 
first  whose  limbs  departed  from  the  fin  type  and 
became  pentadactyl ;  their  nasal  passages  show 
that  they  breathed  air  and  they  probably  had 
lungs ;  their  teeth  indicate  a  flesh  diet,  probably 
consisting  chiefly  of  fish.  Footprints  of  stego¬ 
cephali  are  found  in  abundance  in  rocks  repre¬ 
senting  the  muddy  shores  of  the  Carboniferous 
Period  and  remains  of  these  creatures  are 
found  from  the  Lower  Carboniferous  through 
the  Permian  and  in  the  Triassic  in  Europe  and 
America.  They  are  especially  abundant  in  the 
Permian  of  Texas  from  which  many  interest¬ 
ing  forms  have  been  taken.  Palaeontologists 
differ  on  the  question  of  their  origin,  some  con¬ 
sidering  them  descendants  of  the  crossopter- 
ygians,  others  of  the  Dipnoans.  Whatever  their 
origin  the  stegocephali  formed  the  starting 
point  for  all  terrestrial  and  air-breathing  verte¬ 
brates,  probably  first  giving  rise  to  primitive 
reptiles  like  the  cotylosauria,  becoming  them¬ 
selves  extinct.  Consult  Credner,  <Die  Urvier- 
fiissler) ;  (Naturw.  Wochenschrift*  (Berlin 
1891)  ;  Cope,  ( American  Naturalist  (1884)  ; 
Woodward,  ( Vertebrate  Palaeontology)  (Cam¬ 
bridge  1898)  ;  Knipe,  H.  R.,  <  Evolution  in  the 
Past  (London  1912). 

STEGOSAURIA,  a  group  of  dinosaurs 
(q.v.). 

STEIN,  stin,  Charlotte  von,  German 

writer,  friend  of  Goethe  (q.v.)  :  b.  Weimar,  25 
Dec.  1742;  d.  there,  6  Jan.  1827.  She  was  mar¬ 
ried  in  1764  to  the  duke’s  master  of  the  horse. 
Her  friendship  with  Goethe  was  broken  sud¬ 
denly  after  his  return  from  Italy  (1788). 
Goethe’s  <Letters)  to  her  were  first  published  in 
1848-51,  edited  by  Schott.  Their  almost  perfect 
friendship  for  10  years  is  believed  to  have  pro¬ 
foundly  assisted  Goethe  in  his  work.  A  final 
collection  was  printed  by  the  Goethe  Society  in 
1886.  She  wrote  a  tragedy  (Dido)  (1867;  ed. 
by  Duntzer).  Consult  the  ( Li  f e  ^  bv  Duntzer 
(1874). 
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STEIN,  Heinrich  Friedrich  Karl,  German 
statesman:  b.  Nassau,  26  Oct.  1757 ;  d.  Kappen- 
berg,  Westphalia,  29  June  1831.  He  studied  at 
Gottingen,  entered  the  mining  department  of 
the  Prussian  government,  became  head  of  the 
mines  and  manufactures  (1784)  department  in 
Westphalia,  visited  the  mining  districts  of  Eng¬ 
land  in  1786,  became  president  of  the  provincial 
chambers  of  Westphalia  in  1796,  and  a  minister 
of  state  in  1804.  For  the  severity  of  his  crit¬ 
icisms  on  the  administration  he  was  dismissed 
(1807),  but  in  a  few  months  he  was  recalled, 
with  power  to  introduce  his  reforms.  Accord¬ 
ingly  he  abolished  serfage  by  edict,  made  mili¬ 
tary  service  obligatory  on  all  classes,  and  rear¬ 
ranged  the  financial  and  administrative  affairs. 
By  means  of  these  reforms  he  laid  the  basis  of 
Prussia’s  future  greatness,  but  in  less  than  a 
year  he  was  proscribed  by  Napoleon  and  dis¬ 
missed  from  office.  He  afterward  visited  Saint 
Petersburg,  and  was  instrumental  in  bringing 
about  the  coalition  which  crushed  Napoleon. 
When  the  military  struggle  was  over  he  spent 
his  life  in  retirement.  Consult  Pertz,  (Das 
Leben  des  Ministers  Freiherrn  von  Stein) 
(1849)  ;  Stern,  ( Stein  und  sein  Zeitalter) 
(1855)  ;  Seeley,  (Life  and  Times  of  Stein> 
(1878)  ;  Meier,  (Die  Reform  der  Verwaltungs- 
organisation  unter  Stein  und  Hardenberg) 
(1881)  ;  and  the  popular  biographies  by  Neu- 
bauer  (1894)  and  Bauer  (1895). 

STEIN,  Sir  Mark  Aurel,  British  Orientalist 
and  archaeologist :  b.  Budapest,  Hungary,  26 
Nov.  1862.  He  was  educated  at  the  universities 
of  Vienna,  Tubingen,  Oxford  and  London.  He 
was  registrar  of  the  Punjab  University  and 
principal  of  the  Oriental  College,  Lahore,  India, 
in  1888-99,  and  in  1899  he  became  principal 
of  the  Calcutta  Madrash.  The  Indian  govern¬ 
ment  sent  him  to  conduct  archaeological  inves¬ 
tigations  in  Chinese  Turkestan  in  1900-01,  and 
he  was  afterward  appointed  inspector  of  edu¬ 
cation  in  the  Punjab.  He  was  engaged  in 
archaeological  investigations  in  central  Asia 
and  western  China  in  1906-08,  and  in  1909  he 
became  connected  with  the  archaeological  de¬ 
partment  of  India.  He  received  the  gold  medal 
of  the  Royal  Geographical  Society  in  1909.  He 
published  a  critical  edition,  with  an  English 
translation,  of  Kalhana’s  (Rajatarangim,  or  San¬ 
skrit  Chronicle  of  the  Kings  of  Kashmir*  (2 
vols.,  1900)  ;  and  is  author  of  (The  Sand- 
Buried  Cities  of  Khotan)  (1903)  ;  ( Ancient 
Khotan)  (2  vols.,  1907)';  (Ruins  of  Desert 
Cathay)  (2  vols.,  1912),  etc. 

STEINER,  sti'ner,  Bernard  Christian, 
American  educator :  b.  Guilford,  Conn.,  13  Aug. 
1867 ;  prepared  for  college  at  the  Frederick 
(Md.)  Academy;  was  graduated,  at  Yale 
A.B.  1888,  A.M.  1890;  was  a  Fellow  in  history 
at  Johns  Hopkins,  1890-91  and  Ph.D.  1891 ;  in¬ 
structor  in  history  at  Williams  College,  1891— 
92;  instructor  of  history  at  Johns  Hopkins,  1893, 
and  associate  there  from  1894  to  1911.  He  was 
graduated  at  University  of  Maryland  with  de¬ 
gree  of  LL.B.  in  1894;  was  dean  and  professor 
of  constitutional  law,  Baltimore  University, 
1897-1900,  and  was  dean  and  professor  of  pub¬ 
lic  law  in  the  Baltimore  Law  School  from 
1900  to  1904.  Since  1892  he  has  been  librarian 
of  the  Enoch  Pratt  Free  Library  of  Baltimore 
City.  His  publications  include  Education  in 
Connecticut  (1893)  ;  (Education  in  Maryland) 


(1894)  ;  ( Citizenship  and  Suffrage  in  Mary- 
land>  (1895);  Unstitutions  and  Civil  Govern¬ 
ment  of  Maryland*  (1899);  (Life  of  James 
McHenry*  (1907);  (Life  of  Reverdy  Johnson> 
(1914),  etc. 

STEINHAUER,  Henry  Bird,  Canadian 
Chippewa  Indian  clergyman  and  missionary : 
b.  Ramak  Indian  Settlement,  Lake  Simcoe,  On¬ 
tario,  1804;  d.  Whitefish  Lake,  Ontario,  29  Dec. 
1885.  He  was  adopted  and  educated  by  a  Ger¬ 
man  family,  and  about  1840  he  accompanied  a 
Methodist  missionary,  Rev.  James  Evans,  to  the 
Canadian  Northwest.  He  was  at  Norway 
House  with  Evans  for  about  15  years,  acting 
as  Cree  interpreter  and  assisting  the  missionary 
in  his  task  of  forming  symbolic  characters  for 
the  Cree  language.  He  was  afterward  ordained 
in  the  Methodist  Church  and  established  a  mis¬ 
sion  at  Whitefish  Lake,  where  he  labored  until 
his  death.  He  translated  nearly  all  of  the 
Bible  into  the  Cree  language. 

STEINHEIL,  stin'hil,  Karl  August,  Ger¬ 
man  physicist  and  astronomer :  b.  Rappolts- 
weiler,  Alsace,  12  Oct.  1801;  d.  Munich,  12 
Sept.  1870.  After  completing  a  course  in  law 
at  the  University  of  Erlangen,  and  courses  in 
astronomy  at  Gottingen  and  Konigsberg,  he  was 
appointed  to  the  chair  of  physics  and  mathe¬ 
matics  in  the  University  of  Munich.  He  later 
entered  the  service  of  the  Austrian  government, 
becoming  especially  noted  for  his  development 
and  perfection  of  the  telegraph  system,  a  serv¬ 
ice  which  he  also  rendered  to  the  Swiss  govern¬ 
ment  a  few  years  later.  In  1836  he  built  the 
first  printing  telegraph,  invented  an  electro¬ 
magnetic  telegraph,  the  electrical  clock,  a  spe¬ 
cial  pyroscope,  and  brought  out  the  first 
daguerreotype  picture  in  Germany.  He  also  in¬ 
vented  several  optical  instruments,  and  in  1854 
began  the  manufacture  of  optical,  astronomical 
and  photographic  materials,  and  it  was  in  his 
factory  that  the  telescopes  for  the  observatories 
of  Upsala,  Mannheim,  Leipzig,  etc.,  were  made. 
Steinheilite  or  iolite,  a  transparent  mineral,  was 
named  after  him. 

STEINHEIL,  Louis  Charles  Auguste, 

Alsatian  painter:  b.  Strassburg,  26  June  1814; 
d.  Paris,  17  May  1885.  He  studied  with  De- 
caisne  and  painted  in  nearly  every  medium,  but 
gave  especial  attention  to  glass  painting  and 
church  decoration.  In  1876  he  was  commis¬ 
sioned  to  execute  frescoes  in  the  cathedral  of 
Strassburg.  Among  his  works  are  < Saint  Philo¬ 
mela*  (1841);  ‘Mother*  (1847),  Nantes 
Museum. 

STEINHEIL,  Marguerite,  French  woman, 

central  figure  in  a  mysterious  cause  celebre:  b. 
Beaucourt,  16  April  1869.  She  came  of  a 
wealthy  family  named  Japy  and  was  married 
to  Adolphe  Steinheil,  an  artist.  They  lived  in 
Paris,  where  Mme.  Steinheil  became  prominent 
in  a  distinguished  circle,  including  many  of  the 
most  famous  Parisian  lights  in  politics,  art  and 
literature.  She  was  on  terms  of  intimacy  with 
President  Faure,  and  gossip  connected  here  with 
his  sudden  death,  but  no  proof  was  ever  pro¬ 
duced.  On  the  night  of  30-31  May  1908  Mme. 
Steinheil’s  husband  and  her  mother,  Mme.  Japy, 
were  murdered  and  robbed  and  Mme.  Steinheil 
herself  was  found  bound  and  gagged  upon  a 
bed.  She  was  later  accused  of  committing  the 
crime,  but  was  acquitted  after  a  sensational 


612 


STEINITZ  —  STEIN  WA  Y 


trial.  There  were  rumors  of  political  compli¬ 
cations,  enhanced  by  a  mysterious  pearl  necklace 
supposed  to  have  been  .given  her  by  President 
Faure.  How  much  or  little  of  truth  was  in 
the  rumors  and  accusations  rife  at  the  time  of 
the  trial  has  never  become  known,  and  no  light 
has  ever  been  thrown  upon  the  crime  of  which 
she  was  accused.  After  her  acquittal  she  lived 
in  England  in  retirement.  Author  of  ‘My 
Memoirs)  (New  York  1912). 

STEINITZ,  William,  German-American 
chess  player :  b.  Prague,  Bohemia,  14  May  1836 ; 
d.  New  York,  12  Aug.  1900.  He  was  educated 
at  Prague  and  Vienna  and  early  became  famous 
as  a  chess  player,  taking  prizes  at  Vienna  in 
1859,  1860  and  1861.  In  1862  he  won  sixth 
prize  in  an  international  match  at  London  and 
in  1866  took  the  first  prize  in  the  tournament 
of  the  British  Chess  Association.  In  the  same 
year  he  defeated  Anderssen  in  a  set  match  for 
the  world’s  championship,  which  he  held  for 
28  years.  He  later  won  championship  matches 
from  Zukertort,  Tchigorin  and  others.  At  the 
Vienna  international  tournament  of  1873  he 
beat  the  world’s  record  by  winning  16  straight 
games.  That  year  he  settled  in  London,  but 
in  1882  removed  to  the  United  States.  During 
1885-91  he  edited  the  International  Chess  Maga¬ 
zine.  In  1894  he  lost  his  first  great  match  and 
the  championship  to  Emmanuel  Lasker  (q.v.). 
A  return  match  in  1897  was  also  lost,  after 
which  date  he  ceased  playing  serious  chess. 
He  more  than  any  other  player  originated  the 
modern  school  of  winning  by  accumulating 
minute  advantages  instead  of  by  grand  strat¬ 
egy  and  combination.  He  published  ‘The 
Modern  Chess  Instructor }  (1889). 

STEINMETZ,  stln'mets,  Charles  Proteus, 

American  electrician:  b.  Breslau,  Germany,  9 
April  1865.  He  was  ^  educated  at  Breslau, 
Zurich  and  Berlin,  specializing  in  mathematics, 
electrical  engineering  and  chemistry.  In  1902 
Mr.  Steinmetz  received  the  degree  of  A.M. 
from  Harvard  University  and  in  1903  the  de¬ 
gree  of  Ph.D.  from  Union  University.  Since 
1893  he  has  served  as  consulting  engineer  of 
the  General  Electric  Company  and  since  1902 
has  in  addition  held  the  chair  of  electrophysics 
at  Union  University.  Mr.  Steinmetz  is  also 
Socialist  president  of  the  City  Council  and 
president  of  the  Board  of  Education  of  Sche¬ 
nectady.  He  is  one  of  the  greatest  scholars  and 
scientists  in  the  electrical  field  to-day  and  his 
researches  have  done  much  to  further  the  prog¬ 
ress  of  applied  industrial  chemistry.  His  works 
include  ‘Theory  and  Calculation  of  Alternat¬ 
ing-Current  Phenomena)  (1897;  5th  ed.,  1916)  ; 
( Theoretical  Elements  of  Electrical  Engineer- 
ing)  (4th  ed.,  1915)  ;  ‘Theory  and  Calculation  of 
Transient  Electric  Phenomena  and  Oscillations) 
(1909  ;  2d  ed.,  1911);  ‘General  Lectures  on 
Electrical  Engineering*  (5th  ed.,  1917)  ;  ‘Radi¬ 
ation,  Light  and  Illumination *  (1909;  2d  ed., 
1911)  ;  ‘Engineering  Mathematics)  (1910;  3d 
ed.,  1917)  ;  ‘Electric  Discharges,  Waves  and 
Impulses)  (1911)  ;  ‘America  and  the  New 
Epoch)  (1916)  ;  ‘Theory  and  Calculation  of 
Electric  Circuits*.  (1917)  ;  ‘Theory  and  Calcu¬ 
lation  of  Electrical  Apparatus*  (1917),  also 
sundry  mathematical  papers  on  theoretical,  ex¬ 
perimental  investigations  in  electric  engineer¬ 
ing. 


STEINMETZ,  Karl  Friedrich,  Prussian 
military  officer:  b.  Eisenach,  27  Dec.  1796;  d. 
Landeck,  4  Aug.  1877.  He  entered  the  army 
in  1812  and  fought  during  the  Napoleonic  cam¬ 
paigns  of  1813-15.  In  1848  he  commanded  a 
regiment  of  the  Royal  Guards  at  Berlin  and 
gained  distinction  in  his  encounters  with  the 
populace.  The  same  year  he  fought  in  the 
Danish  campaigns.  In  the  Austrian  War  of 
1866  fie  commanded  the  fifth  army  corps  and 
defeated  the  Austrians  in  three  successive  en¬ 
gagements  at  Nachod,  Skalitz  and  Schwein- 
schaeld,  27-29  June.  At  the  outbreak  of  the 
Franco-Prussian  War  he  was  appointed,  in 
July  1870,  to  command  of  the  right  wing  oper¬ 
ating  in  the  neighborhood  of  Metz  against 
Bazaine,  and  fought  at  Spichern,  Colombey- 
Nouilly  and  Gravelotte.  At  this  time  friction 
arose  with  other  officers  and  he  asked  to  be  re¬ 
lieved  of  his  command,  which  was  granted  in 
September  1870,  and  he  was  appointed  gover¬ 
nor-general  of  Posen  and  Silesia.  The  follow¬ 
ing  year  he  was  made  field-marshal. 

STEINTHAL,  stin'tal,  Heymann,  German 
philosopher  and  philologist :  b.  Grobzig,  Anhalt, 
16  May  1825 ;  d.  1899.  He  was  distinguished  as 
a  follower  of  the  Herbartian  ethical  school, 
maintaining  that  the  psychology  of  society  com¬ 
bined  with  comparative  philology  yielded  the 
best  results  toward  the  solution  of  human 
problems.  His  philosophy  was  allied  with  that 
of  Moritz  Lazarus  who  was  co-editor  with  him 
of  Zeitschrift  fur  Volkerpsychologie  und 
S prachwissenschaft  from  1859  to  1890.  In  phi¬ 
lology  he  followed  the  methods  of  Wilhelm 
von  Humboldt  whose  work  he  elucidated  in 
several  books  in  1848,  1864,  1867  and  an  edition 
in  1884.  He  studied  and  was  graduated  at  the 
University  of  Berlin  in  1850;  from  1852—55 
studied  Chinese  language  and  literature  in  Paris ; 
in  1863  became  extraordinary  professor  of 
philology  in  Berlin;  and  after  1872  lecturer  at 
the  school  of  Judaism  there  on  the  history  and 
philosophy  of  religion.  His  chief  works  are 
‘Der  Ursprung  der  Sprache  im  Zusammenhang 
mit  den  letzten  Fragen  alles  Wissens*  (1851; 
4th  ed.  1888)  ;  ‘Klassification  der  Sprachen* 
(1850)  ;  ‘Charakteristik  der  hauptsachlichen 
Typen  des  Sprachbaues)  (1860)  ;  ‘Die  Entwicke- 
lung  der  Schrift*  (1852)  ;  ‘Grammatik,  Logik, 
Psychologie,  ihre  Prinzipien,  etc.*  (1885)  ; 
‘Geschichte  der  Sprachwissenschaft  bei  den 
Griechen  und  Romern*  (1863;  2d  ed.,  1889-91)  ; 
‘Die' Mande-Negersprachen,  psychologisch  und 
phonetisch  betrachtet*  (1867);  ‘Abriss  der 
Sprachwissenschaft*  (2d  ed.,  1881)  ;  ‘Allge- 
meine  Ethik*  (1880)  ;  ‘Zu  Bibel  und  Religion- 
philosophie*  (1890-95);  ‘Ueber  Juden  und 
Judentum,*  ed.  by  Karpeles,  posthumous  essays, 
appeared  (1906).  Consult  Achelis,  ‘Heymann 
Steinthal*  (Hamburg  1898)  ;  and  ‘Wie  Stein- 
thal  und  Lazarus  Briider  werden*  a  memorial 
essay  by  his  widow  in  ‘Jahrbuch  fur  jiidische 
Geschichte  und  Literatur*  (1900). 

STEINWAY,  stin'wa  (originally  STEIN- 
WEG),  Henry  Engelhard,  American  piano 
manufacturer:  b.  Wolfshagen,  Germany,  15 
Feb.  1797;  d.  New  York,  1871.  He  learned 
organ-building  and  piano-making  and  estab¬ 
lished  a  business  at  Seesen,  near  the  Harz 
Mountains,  but  emigrated  to  the  United  States 
in  1849,  and  with  his  three  sons  was  employed 
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in  various  piano  factories  in  New  York.  In 
1853  he  founded  the  firm  of  Steinway  &  Sons, 
and  in  1855  exhibited  a  square  piano  in  which 
the  American  iron  frame  was  combined  with 
an  overstrung  scale,  the  first  example  of  the 
Steinway  system.  About  1866  the  Steinways 
began  to  make  upright  pianos ;  their  instru¬ 
ments  exhibited  at  the  Universal  Exhibition  of 
1867  became  models  for  Continental  manufac¬ 
turers,  while  later  improvements  have  enabled 
the  firm  to  take  rank  with  the  famous  older 
makers  of  Europe. 

STEJNEGER,  Leonhard,  American  nat¬ 
uralist:  b.  Bergen,  Norway,  30  Oct.  1851.  He 
was  graduated  at  Frederick’s  University,  Chris¬ 
tiania,  in  1875,  and  came  to  the  United  States 
in  1881.  He  'went  on  a  natural  history  expedi¬ 
tion  to  Bering  Island  and  Kamchatka  for  the 
United  States  National  Museum  in  1882-83,  and 
was  appointed  assistant  curator  of  that  insti¬ 
tution  at  Washington  in  1884;  he  became 
curator  of  reptiles  there  in  1889  and  head 
curator  of  biology  in  1911.  Author  of  Poison¬ 
ous  Snakes  of  North  America5  (1893)  ;  ( Re¬ 
port  of  the  Rookeries  of  the  Commander  Is- 
lands>  (1897)  ;  (The  Asiatic  Fur  Seal  Islands 
and  the  Fur  Seal  Industry)  (1898)  ;  (The 
Herpetology  of  Porto  Rico5  (1904)  ;  (The 
Herpetology  of  Japan5  (1907)  ;  (The  Origin 
of  the  So-Called  Atlantic  Animals  and  Plants 
of  Western  Norway5  (1907),  etc. 

STELLA  MIRA.  See  Mira. 

STELLARTON,  Canada,  town  in  Pictou 
County,  Nova  Scotia,  on  the  East  River,  75 
miles  northwest  of  Halifax,  on  the  Intercolonial 
Railway.  It  is  situated  in  a  coal-mining  region 
and  has  manufactories.  Pop.  (1921)  5,186. 

STELLHORN,  Frederick  William,  Amer¬ 
ican  Lutheran  theologian :  b.  Hanover,  Ger¬ 
many,  2  Oct.  1841 ;  d.  17  March  1919.  He  was 
graduated  at  Concordia  College,  Fort  Wayne, 
Ind.,  in  1862,  was  ordained  to  the  Lutheran  min¬ 
istry  in  1865  and  held  two  pastorates,  1865-69. 
He  was  a  professor  at  Northwestern  University, 
Watertown,  Wis.,  1869-74,  at  Concordia  College, 
1874-81,  and  was  professor  of  theology  at  Capi¬ 
tal  University,  Columbus,  Ohio,  after  1881,  and 
dean  of  the  theological  seminary  of  the  same 
institution  after  1903.  He  published  (Kurzge- 
fasstes  Wbrterbuch  zum  Griechischen  Neuen 
Testament5  (2d  ed.,  1905)  ;  (A  Brief  Commen¬ 
tary  on  the  Four  Gospels5  (1891)  ;  Annota¬ 
tions  to  the  Acts  of  the  Apostles5  (1896)  ; 
(The  Error  of  Modern  Missouri5  (1897)  ;  Pie 
Pastoralbriefe  Pauli  iibersetzt  und  erklart5  (2 
vols.,  1899)  ;  Paul’s  Epistle  to  the  Romans 
Briefly  Explained5  (1899;  ;  <Schriftbeweis  des 
Lutherischen  Katechismus5  (1912).  With  a 
brief  intermission  he  was  editor  of  Lutherische 
Kirchenzeitung  from  1881  to  1898.  He  was 
also  editor  of  Theologische  Zeitbldtter  after 
1882. 

STELLITE,  name  applied  to  a  series  of 
alloys  consisting  essentially  of  cobalt  and 
chromium.  The  alloy  consisting  of  cobalt  and 
chromium  only  is  made  by  melting  the  two 
metals  together  and  casting  the  resulting  mix¬ 
ture  into  bars.  If  the  chromium  does  not  ex¬ 
ceed  25  or  30  per  cent,  these  bars  may  be  forged 
into  rods  or  rolled  into  sheets,  During  the  cast¬ 


ing  and  rolling  process  the  alloy  becomes  cov¬ 
ered  with  a  thin  film  of  oxide  of  a  dark 
blue-black  color.  When  this  is  ground  off, 
however,  and  the  rod  or  plate  is  polished,  it 
shows  a  beautiful  lustre  which  is  not  dimmed 
by  exposure  to  any  kind  of  metal  conditions. 
It  remains  perfectly  bright  in  moist  air,  and 
even  in  the  atmosphere  of  a  chemical  labora¬ 
tory.  In  fact  it  retains  its  lustre  under  all  cir¬ 
cumstances  and  is  only  equaled  in  this  respect 
by  gold  and  the  metals  of  the  platinum  group. 
It  may  be  readily  forged  into  spoons,  knives, 
forks,  etc.,  and  these  articles  are  so  hard  that 
they  can  scarcely  be  scratched  by  the  file.  The 
alloy  is  stiffer  than  steel.  In  fact  it  is  the  most 
rigid  alloy  in  use  and,  while  its  elastic  limit  is 
not  very  high,  it  is  sufficient  for  practical  pur¬ 
poses  in  almost  any  form  into  which  it  may  be 
made.  When  a  certain  amount  of  tungsten  or 
molybdenum  is  added  to  the  alloy,  the  hardness 
is  greatly  increased,  and  some  of  the  alloys  thus 
formed  are  harder  than  any  steel  ever  pro¬ 
duced.  These  latter  are  termed  tool  metal 
alloys,  and  when  cast  into  bars  need  only  to  be 
ground  to  a  cutting  edge  and  placed  in  the  tool 
holder  of  the  lathe  to  render  them  immediately 
available.  Results  obtained  with  these  tools  in 
the  machine-shop  are  very  remarkable.  Red  hot 
shavings  may  be  cut  from  steel  bars  without 
injury  to  the  edge  of  the  tool,  and  on  certain 
kinds  of  work  a  machinist  is  able  to  turn  out 
from  25  to  100  per  cent  more  work  in  a  day  than 
with  the  best  high-speed  steel  tools.  The  name 
stellite  is  derived  from  the  Latin  word  Stella, 
meaning  a  star,  because  when  once  polished  it 
always  retains  its  lustre  or  brightness.  Stellite 
alloys  have  been  manufactured  into  pocket  and 
table  cutlery,  spoons,  forks,  mirrors,  razors, 
knife  edges  for  balances,  surgical  tools,  dental 
instruments  and  machine  tools.  <  Pocket  knife 
blades  made  of  this  metal  retain  their  lustre 
under  all  circumstances,  and  may  be  used  for 
cutting  apples,  oranges,  lemons  and  various 
other  fruits  without  marring  their  lustre  in  the 
slightest  degree. 

STELVIO,  stel've-o,  PASS,  a  lofty  Alpine 
pass  (9,055  feet),  between  the  Tyrol  and  Lom¬ 
bardy,  forming  part  of  the  great  military  road 
from  Milan  to  Innsbruck,  completed  by  the 
Austrian  government  in  1824,  at  a  cost  of 
$1,500,000.  It  is  33  miles  long,  and  its  bridges 
and  causeways,  and  terraces  cut  in  the  rock 
are  especially  noteworthy.  The  pass  is  remark¬ 
able  for  its  views  and  the  grandeur  of  its  scen¬ 
ery.  It  can  only  be  utilized  in  the  summer 
season. 

STELZLE,  Charles,  American  Presby- 
terial  clergyman  and  sociologist:  b.  New  York, 
4  June  1869.  He  was  for  some  years  a  ma¬ 
chinist,  studied  at  the  Moody  Bible  Institute  in 
1894-95,  and  in  1895  became  pastor  of  Hope 
Chapel,  Minneapolis,  Minn.  He  was  ordained 
in  1900,  and  held  various  pastorates  until  1903, 
when  he  became  superintendent  of  the  Presby¬ 
terian  Department  of  Church  and  Labor,  a 
division  of  the  Home  Mission  Board.  He  was 
organizer  and  in  1910—12  was  director  of  the 
Labor  Temple  in  New  York;  is  director  of  the 
department  of  Christian  sociology  in  the  Bible 
Teachers’  Training  School,  New  York;  investi¬ 
gated  the  economic  aspect  of  the  liquor  prob¬ 
lem  in  the  United  States  and  Europe  in  1914- 
15;  and  with  a  staff  of  investigators  made 
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social  surveys  of  200  American  cities.  Author 
of  (The  Workingman  and  Social  Problems5 
(1903)  ;  (Messages  to  Workingmen)  (1906)  ; 
Principles  of  Successful  Church  Advertising) 
(1909)  ;  (The  Church  and  Labor5  (1910)  ;  (The 
Call  of  the  New  Day  to  the  Old  Church5 
(1915)  ;  (Why  Prohibition5  (1918),  etc. 

STEM,  the  main  axis  of  a  plant.  Stems 
usually  bear  foliar  organs,  such  as  leaves,  but 
in  the  carrion-flower  ( Stapelia )  and  in  some 
other  plants  no  leaves  are  produced;  and  in 
cacti  the  leaves  are  rarely  observed  because 
they  are  early  deciduous.  Though  there  are 
stem-like  organs  among  the  algse  and  fungi 
( Thollaphytes )  and  liverworts  and  mosses 
( Bryophytes ),  true  stems  are  found  only  among 
the  club-mosses,  horse-tails  and  ferns  (Pt en¬ 
dophytes)  and  the  flowering  plants  ( Sperma - 
tophytes).  In  the  last-named  group  the  stems 
are  produced  by  the  development  of  the  embry¬ 
onic  plumule,  and  reach  their  maximum  size  in 
the  California  redwood  which  becomes  more 
than  350  feet  tall  and  may  exceed  20  feet  in 
diameter. 

Stems  are  very  diverse  in  general  habit ;  they 
may  be  erect  and  unbranched  as  in  most  palms  ; 
erect  and  branched  as  in  pine  and  many  other 
trees;  scrambling  as  in  blackberries  and  rasp¬ 
berries;  twining  as  in  morning-glory  and  hop; 
climbing  as  in  grape  and  Boston  ivy;  creeping 
as  in  dewberry  and  periwinkle;  and  with  many 
modifications  of  these  general  types.  They  are 
also  definable  according  to  duration  as  annual 
and  perennial ;  and  according  to  structure  as 
herbaceous  and  woody.  These  are  also  modified 
in  nature. 

Botanists  tavor  a  classification  which  deals 
with  the  character  of  foliar  organs  borne,  thus : 
(1)  leaf-bearing  stems,  generally  most  evident 
since  they  bear  leaves,  and  consequently  aerial 
and  frequently  branched;  (2)  flower-bearing 
stems;  and  (3)  scale-bearing  stems,  which  bear 
rather  small,  more  or  less  leaf-like  but  not 
green  organs,  and  may  be  situated  above  or 
below  the  surface  of  the  soil.  The  last  group 
runs  into  many  modifications,  such  as  rhizomes, 
tubers  and  bulbs  below  ground,  and  the  buds 
of  trees  and  shrubs  above  ground.  They  are 
also  grouped  according  to  their  anatomical 
structure,  as  described  later. 

The  functions  of  stems  are  usually  to  lift 
the  leaves  and  flowers  off  the  ground  and  ex¬ 
pose  them  to  light  and  air,  or  to  act  as  storage- 
organs  in  which  reserve  food  is  placed  until 
needed.  While  the  epidermis  remains  green, 
aerial  stems  can,  and  do,  perform  the  functions 
of  leaves  in  assimilating  food,  a  very  important 
office  in  such  plants  as  cacti.  In  function  the 
stems  may  be  sharply  contrasted  with  roots  or 
descending  axes ;  but  none  of  these  are  con¬ 
stant,  there  being  exceptions.  Thus,  most  stems 
have  chlorophyll  (q.v.)  which  is  almost  never 
present  in  roots,  except  a  few  aerial  ones ;  stems 
usually  bear  leaves,  roots  do  not;  the  stem-tip 
is  almost  invariably  a  naked  growing  point,  a 
root-tip  is  generally  protected  by  a  root-cap; 
stem-branches  are  superficial  outgrowths  (exog¬ 
enous  buds),  root-branches  develop  endoge¬ 
nously  from  an  internal  layer ;  and  usually  stems 
and  roots  take  opposite  directions  with  respect 
to  gravitation.  In  describing  aerial  stems  the 
positions  of  leaves  (nodes)  are  distinguished 
from  parts  which  are  leafless  (internodes) ;  the 


buds  which  appear  in  the  axils  of  the  leaves 
(axillary)  from  those  which  are  terminal 
(apical)  or  which  appear  arbitrarily  (adven¬ 
titious),  etc.  The  method  of  branching  is  also 
important  in  classification,  as  lateral,  false  di¬ 
chotomous,  dichotomous,  etc. 

The  internal  structure  of  a  stem  may  be  un¬ 
derstood  by  examining  twigs  of  a  dicotyledon¬ 
ous  tree  such  as  oak.  The  bark  peels  off  and 
leaves  a  white  woody  cylinder.  At  the  place 
where  bark  and  wood  separate  is  a  more  or 
less  mucilaginous  layer  of  cells  (cambium) 
which  are  readily  ruptured.  This  layer  is  re¬ 
sponsible  for  growth  in  girth,  since  its  cells  are 
actively  dividing  during  the  growing  season, 
forming  bark  layers  externally  and  wood  layers 
internally.  It  is  also  from  this  layer  that  the 
healing  of  wounds  in  the  stem  is  conducted. 
The  formation  of  the  ((callus55  in  cuttings  and 
the  union  of  grafts  is  also  a  function  of  this 
layer;  hence  its  importance  from  the  forester’s 
and  horticulturist’s  standpoint.  When  a  ring 
of  bark,  which  is  usually  found  in  three  layers 
(outer,  middle  and  inner),  is  removed,  but  the 
wood  is  uninjured,  the  leaves  will  not  wither; 
hence  the  conclusion  that  the  water  ascends 
through  the  wood.  If  the  ring  be  through 
the  young  wood  the  leaves  will  wither ; 
hence  the  deduction  that  the  ascent  of  water 
is  through  the  young  wood.  This  conclusion 
is  corroborated  by  the  fact  that  trees  will 
flourish  after  the  heart-wood  has  decayed. 
The  descent  of  food  to  the  roots  and  to 
other  places  where  it  is  needed  for  growth  or 
for  storage  is  through  the  layers  just  outside 
the  cambium  (the  inner  bark).  By  means  of 
the  microscope  and  thin  sections  of  stems  a 
great  variety  of  structures  are  revealed.  Com¬ 
mencing  with  the  growing-point  there  is  found 
an  external  epidermis  and  an  almost  homo¬ 
geneous  internal  structure  of  ^fundamental  tis¬ 
sue.55  This  latter  becomes  more  and  more 
differentiated  in  parts  more  remote  from  the 
tip.  Firm  strands  (fibro-vascular  bundles)  are 
usually  first  observed  arranged  radially  in 
dicotyledonous  plants.  They  consist  of  an  in¬ 
ternal  woody  part  (xylem)  and  an  external 
bast  part  (phloem)  and  between  each  pair  a 
persistent  layer  of  cambium.  Each  bundle  ter¬ 
minates  in  a  leaf  above,  becomes  connected 
with  others  lower  down  and  terminates  below 
in  the  little  rootlets.  In  the  internal  structure 
of  the  stems  of  dicotyledonous  trees  they  consti¬ 
tute  the  wood.  Between  them  are  plate-like 
structures  extending,  in  cross  section,  like  the 
spokes  of  a  wheel  from  various  points  at,  near 
or  remote  from  the  centre  to  or  toward  the  cir¬ 
cumference.  The  fundamental  tissue  continues 
undifferentiated  in  the  cambium,  slightly  modified 
in  the  pith,  if  there  be  any  pith,  and  in  the  medul¬ 
lary  rays.  In  monosotyledonous  plants  the 
fibro-vascular  bundles  are  scattered  in  the  funda¬ 
mental  tissue,  pursue  a  curved  course  (inward 
and  outward)  and  are  collateral.  The  cambium 
being  consumed  at  an  early  period  of  growth 
accounts  for  the  usually  uniform  or  very  slightly 
tapering  stems  of  plants  belonging  to  this  group 
—  bamboos,  grasses,  etc. —  and  also  for  the  non¬ 
separation  of  the  bark  from  the  generally  thin 
layer  of  wood  which  surrounds  a  mass  of  pith 
or  a  hollow  space.  The  development  of  growth 
in  these  plants  is  not  marked  by  annual  rings  as 
in  the  dicotyledons, 
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From  an  economic  standpoint,  stems  are  of 
wide  importance.  Various  underground  stems 
are  used  for  food,  for  example,  potato,  sweet 
potato,  Jerusalem  artichoke,  onion,  asparagus, 
kohl-rabi,  etc.  Others  are  used  as  condiments 
such  as  ginger,  licorice,  cinnamon,  sassafras,  etc. 
Many  furnish  valuable  fibres  such  as  hemp,  flax, 
jute,  ramie,  etc.  Others  are  employed  in  tan¬ 
ning,  as  the  barks  of  oak,  chestnut  and  hemlock. 
The  pith  of  many,  such  as  sago,  are  used  for 
food.  The  juices  of  others  furnish  rubber,  palm 
wine,  pulque,  arrack  and  various  oils.  But  the 
most  important  commercial  uses  made  of  stems 
are  probably  as  timber  and  lumber,  for  which 
the  dicotyledonous  trees  are  most  widely  em¬ 
ployed,  as  will  be  sufficiently  clear  from  the 
above  discussion.  Consult  any  treatise  on 
botany,  as  Lang’s  English  edition  of  (A  Text¬ 
book  of  Botany,*  by  Strasburger  and  others 
(New  York  1903). 

STENCILING,  a  mode  of  decorating  or 
marking  with  paint  or  ink,  in  which  the  design 
is  formed  through  the  spaces  of  a  pattern.  The 
design  or  pattern  is  cut  out  in  a  sheet  of  paste¬ 
board  or  a  thin  plate  of  metal  called  a  stencil, 
which  is  applied  to  whatever  is  to  be  marked. 
The  paint  or  other  coloring  matter  is  then  laid 
freely  over  the  stencil  by  means  of  a  brush, 
and  after  the  stencil  is  removed  the  design  re¬ 
mains  marked  out  on  those  parts  of  the  sur¬ 
face  which  the  coloring  matter  has  reached 
through  the  spaces  left  in  the  stencil. 

STENCILS.  A  stencil  is  a  thin  metal  plate 
or  a  fibrous  or  waxed  sheet  of  paper  bearing 
wording  or  a  design  formed  by  cutting  through 
the  plate  or  the  chemical  coating  or  waxed  sur¬ 
face  of  a  paper  sheet,  or  by  embossing  the 
wording  upon  a  thin  metal  plate.  The  stencil 
is  used  to  reproduce  quickly  characters,  designs 
or  wording  by  rubbing  or  pressing  through  the 
cut  portions  specially  prepared  stencil  ink  or 
stencil  paste,  or,  in  the  case  of  embossed  sten¬ 
cils,  striking  the  paper  against  an  inked  ribbon 
covering  the  raised  letters. 

Stencils  have  been  in  use  for  several  cen¬ 
turies  as  a  means  of  marking  characters  upon 
certain  objects.  Formerly  they  were  exten¬ 
sively  used  in  making  ornamental  designs  for 
stamping  wood,  cloth  and  paper  material  or  imi¬ 
tating  natural  pictorial  work  upon  friezes, 
panels  and  pottery.  The  Japanese  for  hundreds 
of  years  have  practised  the  art  of  stencil  mak¬ 
ing,  while  the  Egyptians  and  Romans  were 
well  versed  in  it  also.  It  is  claimed  that  the 
Japanese  learned  the  craft  from  the  Chinese, 
who,  perhaps,  can  be  credited  as  being  one  of 
the  first  originators.  These  early  stencils  were 
probably  not  made  of  metal  but  of  some  tough 
fabric,  paper  or  wood.  The  metal  stencils  used 
so  extensively  to-day  in  commercial  trades  have 
been  developed  from  the  pictorial  stencils  only 
within  the  past  50  years  or  so.  We  have  definite 
knowledge  that  during  our  Civil  War  stencil¬ 
cutting  was  practised  in  America,  the  stencils 
being  used  for  marking  packing  boxes  and 
other  shipments,  and  were  cut  in  metal  in  about 
the  same  manner  as  stencil  cutters  cut  them 
now.  From  that  time  there  has  been  a  huge  de¬ 
mand  for  commercial  stencils,  as  they  can  be 
made  quickly,  economically,  and  pleasing  to  the 
eye.  They  can  be  made  very  small  or  extremely 
large,  their  size  being  governed  only  by  the  di¬ 
mensions  of  the  metal  sheet  or  the  object  upon 


which  they  are  to  be  imprinted.  Any  lettering, 
brand,  trademark  or  other  design  can  be  made 
into  stencil  form  and  as  such  can  be  reproduced 
upon  any  suitable  object  by  placing  it  against 
this  object  and  brushing  in  the  letters  or  design 
with  stencil  paste.  Being  cut  from  sheet  metal, 
stencils  naturally  are  durable  and  conveniently 
handled.  The  most  artistic  stencils  are  those 
that  are  laid  out  by  an  experienced  stencil  cut¬ 
ter  who  is  talented  in  making  good  designs. 
This  man  will  sketch  out  his  lettering  or  design 
on  a  piece  of  sheet  brass,  copper  or  zinc,  with  a 
pencil,  and  then  cut  out  the  perfected  design 
with  special  stencil  chisels.  Thirty  or  40  chisels 
of  various,  curves  and  sizes  and  straight  chisels 
from  one-thirty-second  to  one  and  one-quarter 
inch  wide  are  used  for  this  purpose,  the  cutter 
placing  the  sheet  metal  upon  a  block  of  lignum 
vitae  and  chipping  out  the  metal  in  the  design, 
leaving  occasional  strips  of  metal,  known  as 
ties  or  stays,  so  that  the  design  or  letters  will 
hold  together.  Ordinarily,  lettering  from  one- 
quarter  inch  to  one  and  one-half  inches  is 
usually  cut  with  stencil  dies.  These  stencil  dies 
are  steel  punches,  each  bearing  a  letter  of  the 
alphabet  or  one  of  the  numerals,  and,  when 
driven  into  the  sheet  metal  with  a  blow  of  a 
hammer,  will  cut  out  the  selected  letter  or 
figure.  By  using  a  series  of  these  stencil  dies, 
words  can  be  quickly  cut  into  the  metal  in  let¬ 
ters  of  various  heights  if  desired.  The  stencil 
can  then  be  flattened  by  burnishing  it  or  going 
over  it  with  a  special  instrument  called  a 
flapper**  and  then  smoothing  it  with  the  mallet 
on  the  stencil  block.  Stencils  for  commercial 
use  are  frequently  made  by  a  special  type  of 
machine  which  cuts  letters  out  of  oil  board  or 
paste  board.  Such  stencils  are  less  durable  than 
metal  and  necessarily  bear  only  the  one  style 
of  lettering.  Stencils  for  transferring  patterns, 
as  in  embroidery,  are  usually  made  upon  heavy 
paper,  the  lines  of  the  design  being  indicated 
by  small  holes  pierced  through  the  paper.  For 
wall  decorations,  either  the  cut  or  the  perforated 
stencils  are  used,  the  design  being  cut  by  hand 
with  sharp  knives  of  various  shapes  in  thin 
metal,  lead  foil,  tin  foil,  or  prepared  paper 
held  against  a  piece  of  plate  glass. 

Another  kind  of  stencil  is  the  waxed  paper 
which  is  used  in  mimeograph  work  and  the 
dermatype  stencil,  a  chemically  coated  fibrous 
sheet  of  great  toughness  which  is  converted  into 
a  stencil  by  the  impression  of  type  or  stylus. 
With  this  form  of  stencil,  the  fibrous  sheet  is 
prepared  ready  for  use  of  a  size  about  the 
dimensions  of  the  typewriter  paper.  It  is  in¬ 
serted  in  the  typewriter  and  a  liquid  is  applied 
to  it  with  a  brush,  when  it  is  ready  for  the  type 
matter.  With  the  ribbon  of  the  typewriter  re¬ 
moved  or  held  away  from  contact  with  the  keys 
by  an  attachment  usually  fitted  to  typewriters, 
the  pressure  of  the  keys  separates  the  chemical 
coating  on  the  fibrous  sheet.  After  all  the 
wording  required  is  typed  on  the  sheet,  the  lat¬ 
ter  is  removed  and  spread  over  an  inked  cylin¬ 
der  of  a  hand  or  motor-driven  press.  Paper 
of  about  the  usual .  typewriter  size  is  run  be¬ 
tween  this  cylinder  and  a  platen  roller,  in  which 
operation  a  small  amount  of  ink  is  squeezed 
through  all  of  the  places  in  the  fibrous  sheet 
where  the  typewriter  keys  have  made  an  im¬ 
pression,  which  brings  out  all  the  letters  on  the 
sheet  of  paper  in  a  very  satisfactory  manner. 
For  mechanically  addressing,  a  portion  of  this 


616 


STENDAL  —  STEPHANUS 


fibrous  sheet  enclosed  in  a  frame  of  paper  is 
placed  into  a  special  attachment  that  can  be 
fitted  to  a  typewriter  and  the  wording  can  then 
by  typed  through  the  coating  on  the  fibre  as 
explained  above.  Stencils  for  addressing  pur¬ 
poses  are  also  made  by  cutting  out  small  letters 
from  stiff  paper,  by  embossing  metal  plates, 
or  perforating  thin  metal  plates  or  paper. 
These  perforated,  cut  or  embossed  stencils  for 
addressing  are  made  by  special  machines  which 
stamp  dies  bearing  letters  or  numerals  with 
cutting  edges,  or  punching  surfaces  as  the  case 
may  be,  against  the  stiff  paper  or  thin  metal. 
From  these  small  stencils,  the  address  is  im¬ 
printed  upon  the  desired  place  on  a  paper  by 
means  of  other  machines,  either  hand  or  power 
driven.  The  usual  machine  for  this  purpose 
holds  a  tray  of  these  stencils  and  automatically 
carries  each  one  over  an  inked  pad  where  the 
ink  is  forced  through  the  letters  and  printed 
upon  the  paper  by  the  pressure  of  an  arm  that 
bears  upon  the  stencil  from  above.  This  arm 
of  the  machine  moves  up  when  the  pressure  is 
released,  and,  if  adjusted  for  the  purpose,  dis¬ 
poses  of  the  used  stencil  by  pushing  it  to 
one  side;  at  the  same  time  it  moves  forward 
the  next  stencil  into  its  proper  position  on 
the  pad.  The  addressing  from  embossed  sten¬ 
cil  addresses  is  performed  by  bringing  down 
a  plunger  in  which  there  is  a  rubber  section 
that  strikes  the  paper  against  an  inked  ribbon 
which  covers  the  raised  letters  of  the  stencil. 

STENDAL,  sten'dal,  Germany,  a  town  in 
Prussia  in  the  province  of  Saxony,  on  the 
Uchte,  35  miles  north  of  Magdeburg.  The 
cathedral,  restored  in  1893,  contains  archaeo¬ 
logical  and  natural  history  collections  of  the 
region.  It  has  courts  of  justice,  a  Roland  pillar, 
two  ancient  gateways  and  a  statue  of  Winckel- 
mann,  the  art  critic.  It  is  an  important  railway 
centre.  There  are  textile  industries  and  large 
railroad  shops,  starch  mills,  brick  yards,  agri¬ 
cultural  machine  works  and  other  factories. 
Pop.  27,263. 

STENDHAL,  stan-dal.  See  Beyle,  Marie- 
Henri  ;  La  Chartreuse  de  Parme  ;  Le  Rouge 
et  le  Noir. 

^STENIA,  Turkey,  a  village  on  the  Euro¬ 
pean  side  of  the  Bosporus,  eight  miles  north 
of  Constantinople,  of  which  city  it  is  a  suburb. 
The  name  is  probably  an  abbreviation  of 
Sosthenia  (“safety*),  to  which  the  Argonauts 
erected  a  temple  in  thanksgiving  for  their  safe 
return  from  the  Golden  Fleece  expedition.  Con¬ 
stantine  the  Great  converted  the  temple  into  a 
Christian  church,  and  had  the  statue  of  the 
winged  goddess  in  it  transformed  to  represent 
the  archangel  Michael.  In  ancient  times  many 
sea-fights  took  place  in  the  bay. 

STENNESS,  or  STENNIS,  Scotland,  a 
loch  in  the  Orkney  Islands,  a  few  miles  north¬ 
east  of  Stromness,  14  miles  in  circumference. 
It  is  celebrated  for  two  groups  of  prehistoric 
standing  stones  on  its  shores  similar  to  those 
of  Stonehenge.  The  large  group,  known  as 
the  Ring  of  Brogar,  consists  of  15  stones  in  an 
enclosure  340  feet  in  diameter.  See  Stones, 
Standing. 

STENO,  sta'no,  Nicholas,  Danish  scientist: 
b.  Copenhagen,  1638;  d.  Schwerin,  Germany,  25 
Nov.  1687.  He  was  educated  in  medicine,  made 
study  of  the  anatomy  of  the  time,  wandered 


about  the  Continent,  finally  settled  at  Florence, 
was  made  physician  to  Grand  Duke  Ferdinand 
II,  but  subsequently  turned  to  a  churchly  career, 
was  made  a  Roman  Catholic  bishop,  and  went 
to  northern  Germany  as  vicar-apostolic.  He 
was  the  first  to  explain  the  nature  of  fossil 
animals,  and  in  writing  of  the  structure  of  the 
crust  of  the  earth  clearly  described  the  strati¬ 
fication  of  rocks,  and  differentiated  them  as  of 
mechanical,  chemical  and  volcanic  origin.  Con¬ 
sult  the  article  by  Hughes  in  <Nature)  (1882). 

STENOGRAPHY.  See  Shorthand, 

STENOTAPHRUM.  See  Grasses  in  the 
United  States. 

STENTOR,  in  Greek  history,  the  name  of  a 
herald  in  the  Trojan  War,  famous  for  the 
loudness  of  his  voice,  which  was  said  to  equal 
that  of  50  other  men  together;  hence,  a  per¬ 
son  having  a  very  loud,  strong  voice. 

STENTOR.  See  Infusoria. 

STEP,  Edward,  English  author:  b.  London, 
11  Nov.  1855.  He  was  editor  of  Welcome 
(1886-92);  Boys  (1892-94)  and  Science  Gossip 
(1894-95).  He  has  published  ( Plant  Life> 
(1880);  (By  Seashore,  Wood  and  Moorland) 
(1891);  (By  Vocal  Woods  and  Waters) 
(1894)  ;  ( Romance  of  Wildflowers>  (1899)  ; 
( Shell  Life>  (1901),  etc. 

STEPHANITE  (“brittle  silver  ore*),  an 
orthorhombic  metallic  mineral,  of  iron-black 
color  and  streak;  hardness  2  to  2.5;  specific 
gravity,  6.3;  brittle  and  opaque.  It  is  a  silver 
sulphantimonite,  containing  a  large  percentage 
of  silver,  and  is  an  important  ore  of  that  metal 
in  Austria,  Germany,  Mexico,  Peru,  Nevada, 
Idaho  and  elsewhere. 

STEPHANOTIS,  a  genus  of  tropical  as- 
clepiadaceous  .climbing  plants.  They  are  twining 
shrubs,  often  reaching  great  heights,  with  deep- 
green,  coriaceous,  opposite  leaves.  The  flowers 
are  large,  five  parted,  waxy  and  very  fragant, 
in  axillary  cymes.  The  corollas  are  funnel- 
shaped  or  salver-shaped,  the  limb  being  starlike, 
with  overlapping  lobes,  and  the  tube  long  and 
cylindrical,  but  enlarged  at  the  base  and  often 
again  at  the  throat.  S.  Horibunda  is  the  ever¬ 
green  greenhouse  creeper,  from  Madagascar, 
famous  for  its  waxen,  fragrant  flowers,  appear¬ 
ing  in  spring  and  summer,  and  known  by  its 
generic  name,  or  occasionally,  as  wax-flower  or 
Madagascar  jasmine. 

STEPHANUS  (Latin  for  Estienne,  a-te- 
en,  Etienne),  Charles,  French  scholar  and 
printer:  b.  Paris,  1504;  d.  there,  1564.  He  aban¬ 
doned  the  practice  of  medicine,  in  order  to  un¬ 
dertake  the  management  of  the  Paris  printing 
house  which  his  brother  Robert  had  abandoned 
on  his  retirement  to  Geneva.  He  was  the  author 
and  printer  of  one  of  the  first  encyclopaedias  and 
gazetteers,  (Dictipnnaire  historique  et  poetique 
de  toutes  les  nations,  hommes,  lieux,  fleuves,* 
etc.,  (1553)  and  of  (Praedium  RusticunP  (1554). 

STEPHANUS  (Estienne,  Etienne),  Henry 
(nephew  of  the  preceding),  French  scholar  and 
printer:  b.  Paris,  1528;  d.  Lyons,  March,  1598. 
He  was  educated  by  the  most  accomplished 
scholars  of  his  day  and  in  1551  accompanied  his 
father  to  Geneva,  where  he  acted  as  corrector 
of  the  press  in  his  father’s  printing  house.  In 
1554  he  set  up  as  an  independent  publisher  and 
opened  a  new  printing  press  with  the  assist- 
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ance  of  Huldrich  Fugger  of  Augsburg.  He 
subsequently  spent  some  years  in  Italy,  in  Eng¬ 
land  and  in  the  Spanish  Netherlands.  His 
monumental  work  ( Thesaurus  Linguae  Graecae) 
did  not  bring  him  the  returns  he  had  counted 
upon,  principally  through  the  rival  enterprise  of 
John  Scapula,  who  had  been  his  proofreader, 
and  had  treacherously  published  himself  a  more 
handy  and  cheaper  edition  of  the  work.  His 
troubles  were  increased  by  the  death  of  his 
talented  wife,  Barbe  de  Wille  (1581).  Falling 
in  commercial  difficulties  he  became  despondent, 
and  was  overtaken  by  sickness  during  a 
journey  to  Lyons;  his  reason  became  unsettled 
and  he  died  in  the  hospital  unattended  by  a 
friend.  He  was  one  of  the  most  thorough 
Greek  scholars  of  his  time  and  his  publica¬ 
tions  comprehended  every  relic  of  Greek  litera¬ 
ture  then  extant,  and  were  distinguished  by 
critical  acumen,  felicitous  conjectural  emenda¬ 
tion,  and  exquisite  typography.  To  him  the 
scholars  of  Europe  are  indebted  for  30  edi- 
tiones  principes  of  classical  authors,  publica¬ 
tions  which  have  remained  in  many  cases  the 
standard  text,  and  the  basis  for  subsequent  re¬ 
censions.  He  wrote  also  several  important 
works  in  the  French  language,  among  which 
may  be  mentioned  (Traite  de  la  Conformite  du 
Langue  Frangais  avec  le  Grec) ;  ^’Introduc¬ 
tion  au  Traite  de  la  Conformite  des  Merveilles 
Anciennes  avec  les  Modernes,  ou  Traite  pre- 
paratif  a  l’Apologie  pour  Herodote)  (1566). 
Consult  Feugere,  (Essai  sur  la  vie  et  les  ouv- 
rages  de  Henri  Estienne)  (1853). 

STEPHANUS  (Latinized  form  of  Esti- 
enne,  or  Etienne),  Robert,  brother  of  Charles 
Stephanus  (q.v.),  French  scholar  and  printer: 
b.  Paris,  1503;  d.  Geneva,  7  Sept.  1559.  He 
early  devoted  himself  to  a  study  of  the  ancient 
languages,  Hebrew,  Greek  and  Latin,  and  after 
the  death  of  his  father,  Henry  Stephanus 
the  printer,  he  worked  in  the  printing 
house  with  his  stepfather  Simon  de  Colines, 
but  in  1529  opened  an  establishment  of  his  own. 
Ten  years  later  Francis  I  appointed  him 
(<Printer  Royal  in  the  Ancient  Languages,®  but 
the  hostility  of  the  divines  of  the  day  was 
roused  by  his  publication  of  certain  works,  es¬ 
pecially  the  Bible,  and  drove  him  to  Geneva 
(1551),  where  he  joined  the  Reformed. Church. 
In  his  house  even  the  servants  spoke  in  Latin. 
His  publications  amounted  to  382  in  all,  and 
included  the  Bible,  Old  and  New  Testaments 
in  the  original;  the  Greek  and  especially  the 
Latin  classics,  with  prefaces  and  notes;  gram¬ 
mars  and  school  books.  Francis  I  caused  to 
be  made  for  him  the  famous  (( royal  type®  ( char - 
acteres  regii).  As  an  author  he  produced  with 
the  collaboration  of  Jean  Thierry  de  Beauvais 
his  valuable  (Thesaurus  Linguae  Latinae)  (1531). 
Consult  Crapelet,  ( Robert  Estienne,  Imprimeur 
RoyaP  (1839). 

STEPHEN,  ste'ven,  Saint,  one  of  the  first 
seven  deacons  of  Apostolic  times.  He  was 
stoned  to  death  by  fanatic  Jews,  probably  in  the 
August  of  32  or  33  a.d.  In  the  Acts  of  the 
Apostles  (chapter  six  and  seven)  an  account 
of  his  character,  works  and  death  is  given  in 
some  detail.  He  did  <(great  wonders  and 
miracles  among  the  people® ;  he  was  <(full  of 
faith  and  power.®  While  dying  he  prayed  for 
those  who  were  stoning  him;  and  is  considered 
the  protomartyr,  the  earliest  Christian  witness 


who  died  for  his  faith.  In  art  he  is  repre¬ 
sented  in  the  vestments  of  a  deacon;  holding 
stones  in  his  robe  (the  dalmatic)  or  in  his  hand; 
or  with  a  stone  in  one  hand,  and  a  palm  in  the 
other.  He  is  celebrated  in  the  Greek  Church 
on  27  December;  in  the  Roman  Catholic  and 
Anglican  Church  on  the  26th  of  that  month. 

STEPHEN,  the  name  of  ten  popes,  as 
follows : 

STEPHEN  I,  Saint.  He  succeeded  Lu¬ 
cius  I  in  253  and  filled  the  papal  chair  till  257. 
He  carried  on  a  controversy  with  Cyprian  of 
Carthage  concerning  the  validity  of  the  baptism 
of  heretics,  deciding  in  opposition  to  Cyprian 
that  on  being  received  into  orthodoxy  they  must 
be  rebaptized,  which  was  not  then  the  custom  in 
Africa. .  He  suffered  martyrdom,  and  is  honored 
as  a  saint,  his  day  being  2  August. 

STEPHEN  II.  He  was  chosen  pope  in 
March  752,  but  died  four  days  later,  before  his 
enthronement  and  is  sometimes  erroneously 
omitted  from  the  list  of  popes. 

STEPHEN  III.  His  pontificate  lasted  from 
752  to  757.  He  sought  the  aid  of  Pepin  the 
Short,  against  the  Lombards  who  had  overrun 
the  exarchate  of  Ravenna.  Pepin  on  defeating 
the  Lombards  gave  the  exarchate  to  the  Pope, 
which  marks  the  beginning  of  the  temporal 
power  of  the  papacy. 

STEPHEN  IV.  He  succeeded  Saint  Paul  I 
in  768  and  in  a  synod  held  in  Rome  in  769 
sanctioned  anew  the  veneration  of  relics  and 
saints. 

STEPHEN  V.  He  succeeded  Saint  Leo  IV 
in  816,  but  his  pontificate  came  to  an  end  the 
next  year.  During  his  pontificate  the  council  of 
Aix-la-Chapelle  was  held,  by  which  provisions 
were  made  for  the  foundations  of  cloistral 
schools. 

STEPHEN  VI.  He  succeeded  Hadrian  III 
in  885  and  in  a  controversy  with  the  Emperor 
Charles  the  Fat,  occasioned  by  his  consecration 
having  occurred  before  Charles  had  given  his 
sanction  to  the  election,  came  off  victorious. 
Guido  of  Spoleto  and  Berengarius  of  Friuli 
having  contended  for  the  throne  of  Italy  Ste¬ 
phen  supported  the  former  and  crowned  him. 
His  pontificate  ended  in  891  when  he  was  suc¬ 
ceeded  by  Formosus. 

STEPHEN  VII.  In  896  he  succeeded  Boni¬ 
face  VI,  caused  the  body  of  Pope  Formosus,  the 
predecessor  of  Boniface  VI,  to  be  exhumed  and 
thrown  into  the  Tiber  on  account  of  his  having 
belonged  to  the  opposite  political  party.  He 
also  canceled  all  the  ordinances  and  consecra¬ 
tions  of  Pope  Formosus.  The  next  year  he  was 
imprisoned  by  his  opponents  and  murdered  in 
prison. 

STEPHEN  VIII.  He  succeeded  Leo  VI 
in  the  papal  chair  in  929  and  was  succeeded  by 
John  XI  in  931. 

STEPHEN  IX.  He  was  a  relative  of  Em¬ 
peror  Otto  I  and  his  pontificate  lasted  from  939 
to  942. 

STEPHEN  X.  His  rule  lasted  only  from 
1057  to  1058  but  in  that  time  the  separation  took 
place  between  the  Roman  and  Greek  churches. 
His  pontificate  is  also  noteworthy  on  account  of 
the  commencement  of  a  series  of  internal  re¬ 
forms  in  the  church  which  were  probably  due 
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to  the  influence  of  Hildebrand,  afterward 
Gregory  VII. 

STEPHEN,  king  of  England:  b.  Normandy, 
about  1100;  d.  25  Oct.  1154.  He  was  a  son  of 
Stephen,  Count  of  Blois,  by  Adela,  a  daughter 
of  William  the  Conqueror.  His  uncle,  Henry 
I,  gave  him  the  earldom  of  Mortaigne,  in  Nor¬ 
mandy,  and  large  estates  in  England,  in  return 
for  which  he  took  the  oath  for  securing  the 
succession  to  Henry’s  daughter,  the  Empress 
Matilda.  Upon  the  death  of  Henry,  however, 
he  claimed  the  Crown  for  himself  (December 
1135),  and  was  crowned  in  London.  His  seat 
on  the  throne,  by  reason  of  the  disaffection  of 
many  of  the  nobility,  was  very  insecure,  and  in 
1138  David  of  Scotland  invaded  England  to 
secure  the  claims  of  his  niece,  but  in  the  battle 
of  the  Standard  was  defeated  by  the  northern 
barons  (August  22).  In  the  following  year  the 
empress  herself  landed  in  England  with  her 
half-brother,  Robert,  Earl  of  Gloucester,  and 
a  civil  war  ensued,  in  which  Stephen  was  taken 
prisoner  and  Matilda  acknowledged  queen.  Her 
conduct,  however,  excited  an  insurrection 
against  her  government;  and,  being  shut  up  in 
Winchester  Castle,  she  escaped  with  difficulty, 
while  the  Earl  of  Gloucester  was  taken  pris¬ 
oner.  Stephen  was  exchanged  for  the  earl,  and 
the  war  was  renewed.  When  Matilda  retired  to 
Normandy  (about  1147)  the  contest  was  taken 
up  by  her  son  Henry.  Finally  the  struggle  was 
brought  to  an  end  in  1153  by  the  Treaty  of 
Wallingford,  in  which  it  was  agreed  that 
Stephen  should  reign  to  his  death,  and  that  he 
should  be  succeeded  by  Henry. 

STEPHEN,  the  name  of  several  kings  of 
Hungary  from  the  10th  to  the  13th  century. 
Stephen  I,  Saint;  d.  1038.  He  succeeded  his 
father  as  Duke  in  997,  and  was  crowned  first 
king  of  Hungary  in  1000.  He  reformed  the 
manners  of  his  subjects,  enacted  excellent  laws 
and  introduced  Christianity  into  his  kingdom. 
Stephen  was  canonized  and  became  the  patron 
saint  of  Hungary.  Stephen  II  succeeded  his 
father  Koloman  in  1114.  He  invaded  Poland 
and  Austria,  and  marched  into  Russia,  but  was 
unsuccessful  everywhere.  He  abdicated,  re¬ 
tired  to  a  monastery,  and  died  in  1131. 
Stephen  III;  d.  4  March  1173.  He  was 
crowned  king  in  1161,  but  was  almost  immedi¬ 
ately  deposed  by  the  nobles.  He  regained  the 
Crown,  however,  in  1165  and  reigned  till  his 
death.  Stephen  IV ;  d.  Semlin,  1164.  He  as¬ 
cended  the  throne  in  1161.  He  was  the  uncle 
of  Stephen  III  by  whom  he  was  defeated  in 
1163,  soon  after  which  he  died.  Stephen  V ; 
d.  1  Aug.  1272.  He  reigned  two  years  only, 
1270-72,  but  gained  an  illustrious  name  by  his 
victories  over  Ottocar,  king  of  Bohemia. 

STEPHEN,  Sir  Leslie,  English  biographer 
and  essayist:  b.  London,  28  Nov.  1832;  d.  there, 
22  Feb.  1904.  He  was  educated  at  Eton  and 
Cambridge,  and  in  1883-84  was  Clark  lecturer  on 
English  literature  at  Cambridge.  He  edited 
The  Cornhill  Magazine  1871-82,  and  in  the 
last-named  year  became  editor  of  (The  Dic¬ 
tionary  of  National  Biography,*  which  position 
he  held  for  nine  years,  but  continued  to  con¬ 
tribute  to  it  till  the  work  was  completed,  writ¬ 
ing  in  all  378  biographies,  an  amount  equal  to 
three  entire  volumes  and  practically  covering 
in  the  list  the  literary  history  of  the  18th  and 


19th  centuries.  He  was  thoroughly  conversant 
with  the  work  of  the  theologians,  philosophers 
and  economists  of  those  centuries  and  the  out¬ 
come  of  his  knowledge  is  seen  in  such  works 
as  ( History  of  English  Thought  in  the  18th 
Century)  (1876)  ;  (Freethinking  and  Plain 
Speaking>  (1873)  ;  (Lives  of  Johnson)  (1878)  ; 
<Pope)  (1880);  and  (Swift>  (1882);  <An  Ag¬ 
nostic’s  _  Apology >  (1893);  and  (The  English 
Utilitarians)  (1900),  a  work  of  the  utmost 
importance.  Still  other  works  by  him  are  (The 
Playground  of  Europe*  (1871),  a  record  of 
Alpine  experiences;  ( Hours  in  a  Library* 
(1874-79);  (Life  of  Sir  James  Fitzjames 
Stephen,*  his  brother,  (1895)  ;  ( Social  Rights 
and  Duties*  (1896)  ;  ( Studies  of  a  Biographer* 
(1898);  (Thomas  Hobbes)  (1904).  He  was 
the  warm  friend  of  James  Russell  Lowell,  vis¬ 
iting  him  more  than  once  in  this  country,  and 
was  an  appreciative  admirer  of  the  best  in 
American  literature  and  life.  At  the  close  of 
the  Civil  War  he  accomplished  a  great  deal 
toward  clearing  away  prejudice  and  misunder¬ 
standings  between  America  and  England  in  a 
pamphlet  which  contained  a  strong  arraignment 
of  the  course  of  the  London  Times  during  the 
four  years  of  war.  His  first  wife,  the  young¬ 
est  daughter  of  Thackeray,  died  in  1875. 
Stephen’s  religious  attitude  was  that  of  the  ag¬ 
nostic,  but  he  was  not  aggressive.  His  great¬ 
est  service  to  his  time  was  in  the  dictionary 
of  National  Biography. >  For  this  work  he  was 
an  ideal  editor,  his  judgment  determining  not 
only  the  selection  of  subjects  but  the  choice 
of  writers,  and  he  so  carefully  held  them  to 
their  task  that  the  work  went  regularly  for¬ 
ward  at  the  rate  of  four  volumes  a  year.  He 
was  knighted  in  1902. 

STEPHEN  BATHORI,  king  of  Poland: 

b.  Hungary,  1522;  d.  Grodno,  Poland,  12  Dec. 
1586.  He  was  the  second  of  the  kings  elected 
by  the  nobles  of  Poland,  having  been  declared 
sovereign  in  1575  to  succeed  Henry  of  Valois, 
who  had  become  king  of  France.  The  royal 
prerogative,  having  been  curtailed  still  further 
than  in  Henry’s  time,  extended  only  over  a 
small  district  adjacent  to  the  king’s  estate,  but 
Stephen  wrested  Livonia  from  Russia.  He  was 
the  organizer  of  the  first  Cossack  regiments 
and  established  the  University  of  Wilna. 
See  Poland. 

STEPHENS,  ste'venz,  Alexander  Hamil¬ 
ton,  American  statesman:  b.  near  Crawfords- 
ville,  Wilkes  County,  Ga.,  11  Feb.  1812;  d.  At¬ 
lanta,  Ga.,  4  March  1883.  He  was  of  Scotch- 
Irish  ancestry;  his  grandfather,  a  youthful  ad¬ 
herent  of  the  House  of  Stuart,  came  to  Penn¬ 
sylvania  in  1746,  fought  under  Washington  in 
the  French  and  Indian  War  and  in  the  Revo¬ 
lution,  reaching  the  rank  of  captain;  late  in  life 
he  migrated  to  Georgia.  His  son,  a  schoolmaster 
of  humble  circumstances,  was  the  father  of 
Alexander  and  died  when  the  latter  was  15 
years  of  age.  Alexander  was  prepared  for 
college  by  a  Presbyterian  minister,  Rev.  Alex¬ 
ander  Hamilton  Webster,  and  at  the  age  of  16 
he  entered  Franklin  College  (now  the  Univer¬ 
sity  of  Georgia),  a  Presbyterian  educational 
society  paying  his  expenses  with  the  under¬ 
standing  that  he  would  become  a  minister.  In 
1832  Stephens  was  graduated  with  first  honors, 
and  having  decided  not  to  enter  the  ministry,  he 
taught  school  for  two  years  in  order  to  pay 
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for  his  education.  In  1834,  after  three  months’ 
preparation,  he  passed  a  brilliant  examination 
and  was  admitted  to  the  bar.  As  a  lawyer  he 
soon  attained  marked  success  and  was  then 
drawn  into  politics.  An  opponent  of  the  policy 
of  nullification  he  was  one  of  the  leaders  in 
organizing  the  Whig  party  in  Georgia;  he  was 
a  member  of  the  State  legislature,  1836-42 ;  in 
1839  a  delegate  to  the  Charleston  Commercial 
Convention;  and  in  1843  was  elected  to  Con¬ 
gress  on  a  general  ticket.  In  1838-;39  he  fa¬ 
vored  the  annexation  of  Texas  by  joint  resolu¬ 
tion,  but  in  1844  he  opposed  Tyler’s  treaty  of 
annexation  and  in  the  next  year  he  framed  the 
measure  that  secured  the  annexation.  Though 
opposing  Polk’s  policy  in  the  Mexican  War  he 
considered  the  results  of  that  war  fortunate 
for  the  South.  In  Congress  he  fought  the 
principle  of  the  Wilmot  Proviso,  and  was  in¬ 
fluential  in  bringing  about  the  Compromise  of 
1850  which  he  considered  a  repeal  of  the  Mis¬ 
souri  Compromise.  He  ooposed  the  strong 
(<Southern  Rights®  movement  that  threatened 
to  result  in  secession  in  1850  and  drafted  the 
celebrated  ((Georgia  platform®  in  which  the 
State  constitutional  convention  declared  that 
while  not  entirely  satisfied  with  the  Compro¬ 
mise  of  1850,  Georgia  was  anxious  to  remain 
in  the  Union,  though  further  encroachment 
upon  her  rights  would  result  in  secession.  In 
1852,  Stephens,  with  other  prominent  Southern 
Whigs,  signed  a  declaration  that  they  would 
not  support  General  Scott,  the  Whig  nominee 
for  President,  because  he  did  not  approve  the 
Compromise  of  1850  as  a  final  settlement  of  the 
questions  involved.  This  stand  broke  up  the 
Whig  party  in  the  South.  Stephens  and  his 
colleague  Toombs  voted  for  Daniel  Webster 
after  he  was  dead.  Holding  the  same  views  as 
Douglas  in  regard  to  the  territories  Stephens 
pushed  through  the  House  (1854)  the  Kansas- 
Nebraska  bill.  After  1854  he  acted  with  the 
Democrats  in  opposing  the  formation  of  the 
American  or  Know-Nothing  party  out  of  the 
wreck  of  the  Whig  organization.  Though  he 
disliked  Buchanan,  Stephens  supported  his  ad¬ 
ministration  until  1859  when  foreseeing  a  pro¬ 
longed  conflict  over  slavery  he  retired  from 
Congress.  In  Congress  he  was  a  moderate 
pro-slavery  man,  not  disposed  to  make  extreme 
demands  for  theoretical  rights.  In  1860  he 
was  on  the  Douglas  electoral  ticket  and  in 
Georgia  he  led  the  opposition  to  secession  both 
before  the  people  and  in  the  Georgia  conven¬ 
tion,  where,  though  asserting  the  right  of  the 
State  to  secede,  he  declared  that  conditions  did 
not  then  justify  a  resort  to  that  remedy.  When 
his  State  seceded  he  acquiesced,  was  elected 
to  the  Confederate  Provisional  Congress  by 
which  he  was  chosen  vice-president  of  the 
provisional  government,  and  was  sent  to  ar¬ 
range  a  treaty  between  the  Confederacy  and 
Virginia.  In  1862  he  was  elected  vice-president 
under  the  permanent  Constitution  of  the  Con¬ 
federate  States.  He  was  unable  to  reconcile 
his  theories  of  government  wim  conditions  of 
war  and  was  often  at  variance  with  President 
Davis  on  questions  of  war  policy  and  State 
rights.  In  consequence  the  elements  of  oppo¬ 
sition  to  the  Davis  administration  gathered 
around  him,  but  he  had  little  influence  during 
the  war.  In  1864  Stephens,  his  half  brother, 
Linton  Stephens,  Robert  Toombs  and  Joseph  E. 
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Brown  were  leaders  of  the  Georgia  Peace  party 
which  declared  that  the  Richmond  government 
could  make  peace  if  Davis  desired.  In  Febru¬ 
ary  1865  Stephens  headed  the  unsuccessful 
Confederate  Peace  Commission  which  met 
President  Lincoln  at  Hampton  Roads.  Be¬ 
fore  the  end  of  the  war  Stephens,  discouraged, 
left  Richmond  and  returned  to  his  home  in 
Georgia  whence  arose  the  report  that  he  had 
deserted  the  Confederacy.  He  was  arrested  by 
the  Federals  in  May  1865  and  confined  in  Fort 
Warren  in  Boston  Harbor  until  October  when 
he  was  paroled.  Stephens  favored  President 
Johnson’s  plan  of  restoration  of  the  Union, 
saying  that  since  the  South  had  failed  to  pre¬ 
serve  the  Constitution  out  of  the  Union  it 
should  try  again  to  save  it  within  the  Union. 
In  1866  he  was  elected  to  the  United  States 
Senate,  but  on  account  of  the  controversy  over 
reconstruction,  was  refused  a  seat.  He  then 
turned  his  attention  to  writing  a  history  of  the 
sectional  controversy,  the  first  volume  of  which 
was  published  in  1867  and  the  second  in  1870. 
In  1868  he  was  elected  professor  of  history  and 
political  science  in  the  University  of  Georgia, 
but  on  account  of  ill  health,  he  was  forced  to 
decline.  He  edited  the  Atlanta  Sun  in  1871  in 
opposition  to  the  election  of  Horace  Greeley. 
Having  lost  nearly  all  his  savings  in  this  ven¬ 
ture  he  undertook  the  instruction  of  a  private 
law  class.  In  1871  he  was  an  unsuccessful 
candidate  for  the  United  States  Senate,  but  in 
1874  he  was  elected  to  the  lower  house  of  Con¬ 
gress  where  he  remained  until  1882  when  he 
resigned  to  become  governor  of.  .Georgia. 
While  in  Congress  he  opposed  the  Civil  Rights 
Bill  of  1875,  which  aimed  to  extend  certain 
social  rights  to  the  negro  in  the  Southern 
States.  He  also  objected  to  the  methods  of  the 
Electoral  Commission  in  1877  and  demanded 
that  the  fradulent  returns  be  rejected;  but 
when  Hayes,  was  declared  elected  Stephens 
advised  acquiescence.  He  was  elected  gov¬ 
ernor  of  Georgia  in  1882  by  a  majority 
of  60,000  over  his  opponent,  a  popular 
Confederate  soldier,  and  made  an  excellent 
governor  but  died  before  the  end  of  his 
term.  In  personal  appearance  Stephens  was 
small  and  thin,  never  weighing  over  90  pounds. 
His  health  was  always  poor  but  his  disposition 
was  cheerful.  He  was  never  married.  Chil¬ 
dren  and  negroes  especially  were  fond  of  him, 
and  to  the  latter  he  was  a  trusted  friend.  He 
never  blamed  ‘them  for  the  excesses  of  the 
carpet-bag  governments.  He  believed  in  the 
fundamental  and  natural  inequality  of  the 
races;  and  Southern  society  and  government 
are  still  based  on  the  principle  of  his  Savan¬ 
nah  speech  of  1861  in  which  he  declared  that 
the  Confederacy  was  founded  on  that  inequal¬ 
ity.  He  was  a  logical  and  effective  speaker, 
without  the  arts  of  the  popular  orator.  Whig 
or  Democrat  his  political  principles  were  the 
same;  he  was  a  Democrat  of  the  school  of 
Jefferson  believing  in  State  rights,  State  sov¬ 
ereignty,  strong  local  government  and  the  larg¬ 
est  liberty  of  the  individual  compatible  with 
good  government.  It  was  difficult  for  him  to 
understand  that  changed  economic  and  social 
conditions  should  be  reflected  in  changed  po¬ 
litical  institutions.  Therefore  in  his  views  of 
government  he.  was  a  legalist  rather  than  a 
political  scientist.  He  published  (A  Consti- 
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tutional  View  of  the  War  between  the  States5 
(1867-70);  (A  School  History  of  the  United 
States5  (1871)  ;  and  a  Compendium  of  the 
History  of  the  United  States5  (1878-83). 
Though  his  Constitutional  View)  has  great 
value  as  a  historical  document  and  all  of  his 
books  are  useful  to  show  his  views  on  politics 
and  government,  it  cannot  be  said  that  he  was 
successful  as  a  historian,  but  rather  as  ‘a  law¬ 
yer,  a  politician  and  a  statesman.  Consult 
Johnston  and  Browne  (Life  of  A.  H.  Stephens) 
(1878;  new  ed.,  1883)';  Cleveland,  (A.  H. 
Stephens  in  Public  and  Private  Life,  with  Let¬ 
ters  and  Speeches>  (Philadelphia  1866)  ;  Pen¬ 
dleton,  Lewis,  Alexander  H.  Stephens5  (ib. 
1908)  ;  Trent,  William  P.,  ( Southern  States¬ 
men  of  the  Old  Regime1*  (New  York  1897)  ; 
Avary,  M.  L.  (ed.),  Recollections  of  Alexan¬ 
der  H.  Stephens)  (1910). 

Walter  L.  Fleming, 

Professor  of  History  in  Vanderbilt  University. 

STEPHENS,  Henry  Morse,  American  his¬ 
torian  :  b.  Edinburgh,  Scotland,  3  Oct.  1857 ;  d. 
16  April  1919.  He  was  educated  at  Haileybury 
College,  and  Balliol  College,  Oxford,  and  was 
engaged  in  journalism  1880-92.  After  being 
lecturer  on  Indian  history  at  Cambridge  Uni¬ 
versity  1892-94,  he  was  called  to  the  chair  of 
modern  European  and  English  history  at  Cor¬ 
nell  University  in  1892,  which  he  held  till  1902. 
Thereafter  he  was  professor  of  history  at 
the  University  of  California.  He  is  the  author 
of  a  much  valued  ( History  of  the  French 
Revolution  (1886-92)  ;  and  of  (The  Story  of 
PortugaP  (1891);  <Albuquerque)  (1892); 
Revolutionary  Europe  1789— 1815 J  (1893)  ; 

( Syllabus  of  a  Course  of  Lectures  on  Modern 
European  History  1600-1890)  (1899). 

STEPHENS,  James,  Irish  revolutionist : 
b.  Kilkenny,  1824;  d.  Dublin,  29  March  1901. 
At  21  he  went  to  Dublin  and  joined  the  young 
Ireland  party.  He  was  wounded  at  the  fight  at 
Ballingarry,  29  June  1848.  In  the  next  12 
years  he  became  prominently  known  as  a 
Fenian,  and  as  such  exercised  an  enormous  and 
despotic  influence,  and  throughout  showed  re¬ 
markable  dexterity  in  the  disguises  and  char¬ 
acters  he  assumed  on  his  visits  to  all  parts  of 
Ireland.  In  1863  he  founded  the  Irish  People, 
published  in  Dublin.  He  visited  the  United 
States  early  in  1864  to  attempt  to  overthrow 
the  rival  schemes  formed  there  by  patriots, 
and  was  arrested  in  Dublin  on  10  November 
of  the  same  year,  14  days  later  making  his 
escape  from  Richmond  Bridewell.  He  found 
his  way  to  New  York,  where,  in  1867,  he  was 
formally  deposed  by  the  Fenians,  and  fled  to 
Paris.  He  was  allowed  to  return  to  Ireland  in 
1891. 

STEPHENS,  James,  Irish  poet  and  novel¬ 
ist;  b.  County  Dublin,  February  1882.  After 
many  difficulties  in  early  life  he  became  a 
solicitor’s  clerk  in  Dublin,  and  in  his  leisure 
engaged  in  the  writing  of  verse  and  fiction, 
showing  marked  ability  in  both  fields.  He  has 
contributed  to  Sinn  Fein  and  to  the  Irish  Re¬ 
view.  Author  of  <Insurrections)  (1909)  ;  (The 
Hill  of  Visions1*  (1912)  ;  (The  Charwoman’s 
Daughters5  (1912)  ;  (Here  Are  Ladies5  (1913)  ; 
(The  Rocky  Road  to  Dublin5  (1915)  ;  (Songs 
from  the  Clay5  (1915)  ;  Reincarnation5 
(1918),  etc. 


STEPHENS,  James  Burton,  Australian 

poet:  b.  Barrowstowness,  Scotland,  17  June 
1835;  d.  29  June  1902.  He  was  educated  at 
the  University  of  Edinburgh ;  and  was  a  travel¬ 
ing  tutor  from  1857  to  1860,  when  he  went  to 
Queensland  where  he  ultimately  secured  an  ap¬ 
pointment  in  the  Colonial  Secretary’s  Office  at 
Brisbane.  Later  he  became  Under-Secretary  of 
the  department.  During  his  spare  time  he 
wrote  much  and  is  considered  one  of  the  fore¬ 
most  of  Australian  poets.  Among  his  pub¬ 
lished  works  are  ( Convict  Once  and  Other 
Poems5  (London  1871)  ;  ( Black  Gin  and  Other 
Poems5  (Melbourne  1873)  ;  (Mute  Discourse5 
(Brisbane  1878)  ;  Miscellaneous  Poems5  (Lon¬ 
don  and  Brisbane  1880)  ;  (Tayctle  or  Bush 
Revels5  (Brisbane  1892)  ;  Roetical  Works5 
(Sidney  1902). 

STEPHENS,  John  Lloyd,  American 
author:  b.  Shrewsbury,  N.  J.,  28  Nov.  1805;  d. 
New  York,  10  Oct.  1852.  He  was  graduated  at 
Columbia  College  in  1822;  studied  law,  and 
practised  for  eight  years  at  the  bar  in  New 
York.  He  made  an  extended  journey  through 
Europe  and  the  East,  an  account  of  which  he 
published  in  fuller  narrative  form  under  the 
title  ( Incidents  of  Travel  in  Egypt,  Arabia, 
Petraea,  and.  the  Holy  Land5  (1837)  ;  and  ( In¬ 
cidents  of  Travel  in  Greece,  Turkey,  Russia 
and  Poland5  (1838).  In  1839  he  was  sent  by 
the  United  States  government  to  negotiate  a 
treaty  with  the  government  of  Central  America ; 
and  as  the  result  of  his  exoeriences  and  in¬ 
vestigations  in  that  country  published  ( Incidents 
of  Travel  in  Central  America,  Chiapas  and 
Yucatan5  (1841) ;  and  after  further  explora¬ 
tion  < Incidents  of  Travel  in  Yucatan5  (1843). 
He  was  one  of  the  organizers  of  the  first  At¬ 
lantic  steam  navigation  company  and  one  of  the 
first  presidents  of  the  company  which  con¬ 
structed  a  railway  across  the  Isthmus  of 
Panama,  and  superintended  the  construction. 

STEPHENS,  Uriah  Smith,  American  labor 
reformer :  b.  near  Cape  May,  N.  J.,  3  Aug. 
1821 ;  d.  in  Europe,  13  Feb.  1882.  He  was  edu¬ 
cated  for  the  Baptist  ministry,  but  became  a 
tailor,  which  calling  he  followed  until  his  death, 
He  was  a  lover  of  books  and  a  close  student  of 
economic  affairs,  and  sought  through  speeches 
and  letters  to  the  press  to  reform  labor  condi¬ 
tions  in  the  United  States  and  to  further  the 
cause  of  Abolition.  In  1869  he  founded  the 
Knights  of  Labor  and  afterward  devoted  him¬ 
self  to  the  upbuilding  of  that  order.  He  be¬ 
came  the  first  Grand  Master  Workman  of  its 
general  assembly  in  1878. 

STEPHENS,  William,  American  colonial 

governor:  b.  Boscombe,  Isle  of  Wight,  28  Jan. 
1671 ;  d.  Georgia,  August  1753.  He  was  grad¬ 
uated  at  Cambridge  in  1688,  and  before  com¬ 
ing  to  America  represented  the  Isle  of  Wight 
in  Parliament.  In  1736  he  made  the  acquaint¬ 
ance  of  James  Oglethorpe  in  South  Carolina, 
and  in  the  following  year  went  to  Georgia, 
where  he  was  successful  as  a  planter,  and  rose 
to  prominence  in  the  new  community.  In 
1743  he  was  made  president  of  the  county  of 
Savannah,  and  later  governor  of  the  entire 
colony.  His  administration  lasted  until  1750, 
when  he  resigned.  He  wrote  (A  Journal  of  the 
Proceedings  of  Georgia  from  October  20,  1737,5 
a  valuable  historical  work,  but  few  complete 
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copies  of  which  remain.  (The  Castle-builder, 
or  the  History  of  William  Stephens  of  the  Isle 
of  Wight>  (2d  ed.  1759)  is  a  biography  by  his 
son. 

STEPHENS,  William  Richard  Wood, 

English  Anglican  clergyman  and  author:  b. 
Gloucestershire,  5  Oot.  1839;  d.  Winchester,  22 
Dec.  1902.  He  was  educated  at  Oxford,  took 
orders  in  the  Established  Church,  was  vicar  of 
Mid-Lavant,  Sussex,  1870-73,  rector  of  Wool- 
beding,  Sussex,  1876-94,  and  dean  of 
Winchester  from  the  latter  date.  He  published 
( Saint  Chrysostom:  his  Life  and  Times> 
(1872)  ;  ( Christianity  and  Islam5  (1877)  ; 

( Hildebrand:  his  Life  and  Times5  (1888); 
(Life  and  Letters  of  Edward  Augustus  Free¬ 
man,5  a  work  of  much  value  (1895)  ;  (The 
English  Church  from  the  Norman  Conquest  to 
Edward  I5  (1901). 

STEPHENSON,  ste'ven-son,  George,  Eng¬ 
lish  inventor:  b.  Wylam,  near  Newcastle,  9  June 
1781 ;  d.  near  Chesterfield,  12  Aug.  1848.  He 
was  successively  assistant  fireman,  fireman  and 
brakeman  in  a  colliery,  in  1802  was  made 
engineman  at  Willington  Ballast  Hill,  in  1808 
took  with  two  others  the  contract  to  operate 
the  engines  at  Killingworth  pit,  and  in  1812 
was  appointed  engine-wright  there.  The  appli¬ 
cation  of  steam  power  to  locomotive  engines 
had  for  some  time  engaged  the  attention  of 
scientific  men.  Stephenson  eagerly  devoted 
himself  to  the  working  out  of  the  idea,  and  hav¬ 
ing  established  an  extended  reputation  for 
soundness  of  judgment  and  engineering  skill 
he  was  supplied  by  Lord  Ravensworth  with  the 
means  of  constructing  a  locomotive  engine, 
which  was  placed,  25  July  1814,  on  the  colliery 
tramway,  and  drew  eight  loaded  wagons  at  the 
rate  of  four  miles  an  hour.  Though  thus 
partially  successful,  Stephenson  saw  that  more 
was  needed  to  make  this  mode  of  conveyance 
advantageous,  and  he  accordingly  invented  the 
<(steam  blast,55  which  enabled  him  to  double  his 
rate  of  speed,  and  in  1815  he  took  out  a  patent 
for,  and  constructed,  an  engine  which  up  to  the 
present  day  (under  certain  modifications  and 
improvements)  has,  like  Watt’s  steam  engine, 
continued  as  a  model  in  the  construction  of 
locomotives.  In  this  same  year  he  devised  a 
safety-lanip,  the  Geordie,  for  miners,  which  was 
produced  prior  to  and  altogether  independent 
of  the  better-known  invention  of  Sir  Humphry 
Davy,  and  is  still  employed  in  preference  to  the 
latter  in  some  parts  of  Northumberland.  The 
following  year  he  took  out  a  patent  for  an  im¬ 
proved  form  of  rail  and  chair.  In  1819  he  was 
employed  to  construct  a  railway  for  the  pro¬ 
prietors  of  the  Hetton  Colliery,  and  in  1822  the 
Stockton  and  Darlington  line  for  Pease,  its 
leading  promoter,  who  appointed  him  resident 
engineer,  with  an  annual  salary  of  £300.  The 
line  was  opened  27  Sept.  1825,  the  engine  being 
driven  by  Stephenson  himself,  and  drawing  38 
carriages,  with  a  total  weight  of  about  90  tons, 
at  a  rate  of  from  12  to  16  miles  an  hour.  This 
was  the  first  steam  railway  in  Great  Britain  on 
which  passengers  were  conveyed  as  well  as 
goods.  At  this  period  a  copartnership  was 
formed  between  Pease  and  Stephenson  for  the 
establishment  of  a  locomotive  manufactory  at 
Newcastle,  which  was  long  the  only  work  of  the 
kind  in  the  kingdom,  and  rapidly  increased  in 
extent  and  importance.  The  scheme  of  con¬ 


structing  a  railway  between  Liverpool  and 
Manchester  had  been  set  on  foot  in  1824,  but 
the  opposition  to  it,  both  in  and  out  of  Parlia¬ 
ment,  was  so  strong  that  it  had  to  be  tem¬ 
porarily  abandoned.  The  bill  was  passed,  how¬ 
ever,  on  a  second  application,  and  the  work 
commenced  in  1826.  After  overcoming  many 
difficulties,  one  of  the  greatest  being  the  carry¬ 
ing  of  the  line  over  Chatmoss,  the  railway  was 
opened  on  15  Sept.  1830.  The  results  of  the 
undertaking  were  most  triumphant  for  Stephen¬ 
son,  .  and  it  proved  the  commencement  of  the 
British  system  of  railroad  transit.  For  10 
years  subsequent  to  this  there  was  scarcely  a 
line  of  railway  opened  in  Great  Britain  with 
the  construction  of  which  Stephenson  was  not 
concerned.  In  1840  he  resigned  most  of  his  ap¬ 
pointments,  and  settled  at  Tapton,  in  Derby¬ 
shire,  where  he  took  in  hand  the  working  of 
the  Clay  Cross  Collieries,  leaving  the  exten¬ 
sion  of  the  railway  system  to  be  carried  out 
by  his  son  Robert  (q.v.).  He  still,  however,  re¬ 
mained  connected  either  as  engineer  or  other¬ 
wise  with  several  lines,  made  professional  jour¬ 
neys  to  Spain  and  Belgium,  and  was  created  a 
knight  of  the  latter  country  by  King  Leopold. 
He  also  took  a  considerable  interest  in  me¬ 
chanics’  institutes,  and.  was  the  founder  and 
president  of  the  Institution  of  Mechanical  Engi¬ 
neers  at  Birmingham.  George  Stephenson  may 
be  regarded  as  an  embodiment  of  the  sturdy 
and  energetic  spirit  which  has  raised  the  British 
nation  to  its  high  position  industrially  among 
the  other  countries  of  the  world,  and  enabled  "it 
to  effect  such  triumphs  in  enterprise.  The  stand¬ 
ard  authority  is  the  (Life5  by  Smiles  as  re¬ 
vised  by  that  author  for  Vol.  Ill  of  his  (Lives 
of  the  Engineers5  (1862).  See  Locomotive. 

STEPHENSON,  Robert,  English  civil 
engineer:  b.  Willington  Quay,  near  Newcastle, 
16  Oct.  1803;  d.  London,  12  Oct.  1859.  He 
was  the  son  of  George  Stephenson  (q.v.).  In 
1822  he  studied  at  Edinburgh  University.  The 
elder  Stephenson  having  shortly  after  this  en¬ 
gaged. in  the  locomotive  manufactory  at  New¬ 
castle  in  conjunction  with  Pease,  Robert  became 
his  apprentice  in  1823,  but  his  health  giving 
way  after  two  years,  he  accepted  an  engage¬ 
ment  to  examine  the  South  American  mines, 
returning  to  England  in  1827  by  way  of  the 
United  States  and  Canada.  Not  long  after 
his  return  he  assisted  his  father  and  Henry 
Booth  in  the  construction  of  the  locomotive 
(the  <(Rocket55)  which  gained  the  prize  of  £500 
offered  by  the  directors  of  the  Liverpool  and 
Manchester  Railroad  for  the  best  railway 
engine.  The  next  great  work  on  which  he  was 
engaged  was  the  construction  of  the  London 
and  Birmingham  Railway,  the  first  railway  into 
London,  of  which  he  was  appointed  engineer. 
The  first  sod  of  the  line  was  cut  at  Chalk  Farm 
in  June  1834,  and  the  railway  opened  to  the 
public  in  September  1838.  Much  of  his  atten¬ 
tion  was  given  to  the  superintendence  of  the 
manufactory  at  Newcastle,  and  he  made  fre¬ 
quent  professional  journeys  abroad,  laying  out 
lines  of  railway  in  Switzerland,  Germany  and 
other  parts  of  the  Continent  and  likewise  in 
Canada,  Egypt  and  India.  One  of  the  most 
brilliant  proofs  of  his  engineering  skill  is  dis¬ 
played  in  the  system  of  railway  bridges  and 
viaducts  constructed  under  his  directions. 
Among  these  may  be  mentioned  more  especially 
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the  high-level  bridge  at  Newcastle,  the  Vic¬ 
toria  bridge  at  Berwick,  the  tubular  bridges, 
of  which  he  was  the  inventor,  as  exemplified  in 
those  over  the  Conway  and  the  Nile,  and  the 
still  more  wondrous  erections  of  the  Britan¬ 
nia  bridge  over  the  Menai  Straits,  and  the 
Victoria  bridge  over  the  Saint  Lawrence.  He 
introduced  the  tubular  girder  system  in  the 
building  of  wrought-iron  bridges.  He  took  a 
considerable  interest  in  public  affairs,  and  from 
1847  represented  the  borough  of  Whitby  in 
Parliament.  He  served  a  term  as  president  of 
the  Institution  of  Civil  Engineers,  and  his  re¬ 
mains  lie  t  in  Westminster  .  Abbey.  Consult 
Smiles,  <Lives  of  the  Engineers*  (Vol.  Ill, 
1862). 

STEPHENSON,  Mich.,  township  and  vil¬ 
lage  in  Menominee  County,  on  a  tributary  of 
the  Menominee  River,  168  miles  north  of  Mil¬ 
waukee,  Wis.,  on  the  Chicago  and  Northwestern 
Railroad.  There  are  flour  and  lumber  mills  and 
a  sugar  beet  industry.  Pop.  township,  3,000 

STEPHENSON’S  DEPOT  (CARTER’S 
FARM),  Engagement  at.  On  19  July  1864 
General  Averell  with  1,000  cavalry,  1,350  infan¬ 
try  and  two  batteries,  marched  up  the  Valley 
Pike  from  Martinsburg,  W.  Va.,  drove  the 
Confederate  cavalry  from  Darkesville  toward 
Winchester,  and  halted  near  Stephenson’s  De¬ 
pot,  about  six  miles  from  Winchester.  This 
placed  him  in  rear  of  Early,  who  was  at  Berry- 
ville,  who  immediately  retreated  toward  Stras- 
burg,  first  sending  Ramseur’s  division  of  infan¬ 
try  and  two  batteries  to  Winchester  to  sup¬ 
port  the  cavalry  brigades  of  Jackson  and 
Vaughan,  and  check  Averell’s  advance.  On 
the  morning  of  the  20th  Averell,  who  had  re¬ 
ceived  a  reinforcement  of  300  cavalry,  raising 
his  force  to  about  2,800,  resumed  his  march 
toward  Winchester,  in  line  of  battle,  to  resist 
a  sudden  attack  or  to  make  one.  A  regiment 
of  infantry  was  deployed  on  either  side  of  the 
road,  with  skirmishers  in  advance,  another 
regiment  marched  on  each  side  in  column  in 
rear  of  the  right  and  left  flanks,  artillery  in 
the  centre,  on  the  road,  and  a  regiment  of  cav¬ 
alry  on  each  flank.  Three  miles  north  of 
Winchester,  on  Carter’s  Farm,  Ramseur  was 
encountered,  moving  with  intent  to  capture 
Averell,  whose  force  had  been  reported  as  a 
regiment  of  cavalry  and  one  of  infantry.  Ram¬ 
seur  opened  fire  with  four  guns  and  demon¬ 
strated  with  his  cavalry  on  both  flanks,  under 
cover  of  which  he  formed  line,  Johnson’s  bri¬ 
gade  on  his  right,  Hoke’s  on  the  left,  with 
Pegram’s  in  reserve.  Averell  deployed  his  en¬ 
tire  command  in  one  line,  withdrew  his  skir¬ 
mishers,  opened  fire  from  his  12  guns,  and,  with¬ 
out  pausing,  sent  in  all  his  cavalry  and  infan¬ 
try,  drove  in  the  Confederate  cavalry,  broke 
Ramseur’s  left,  held  by  Hoke,  which  fled  in 
disorder,  followed  by  the  remainder  .of  the 
division  to  near  Winchester,  where  Averell’s 
immediate  pursuit  was  checked  by  Jackson’s 
cavalry.  Averell  captured  four  guns  and 
about  280  wounded  and  unwounded  prisoners, 
among  them  Generals  Lewis  and  Lilly,  wounded. 
Ramseur  had  73  killed  and  130  wounded. 
Averell  had  53  killed,  155  wounded  and  six 
missing.  Informed  that  a  large  force  was  gath¬ 
ering  in  his  front,  Averell  established  a  strong 
picket-line  and  fell  back  two  miles.  On  the 


morning  of  the  21st  he  entered  Winchester  un¬ 
opposed,  the  Confederates  having  retreated 
toward  Strasburg.  On  the  22d  he  was  joined 
by  Crook  and  next  day  both  fought  the  battle 
of  Kernstown  (q.v.). 

STEPNEY,  a  metropolitan  borough  of 
London,  England,  within  the  Parliamentary 
borough  of  Tower  Hamlets.  Area,  1,766  acres. 
The  borough  is  typically  east  end,  containing 
the  districts  of  Whitechapel,  Limehouse  and 
Mile  End,  abounding  in  the  most  depressing 
poverty.  Saint  Katherine’s  and  the  London 
docks,  the  Tower  of  London  and  the  Royal 
Mint,  are  situated  within  the  borough.  The 
People’s  Palace,  Toynbee  Hall,  the  London 
Hospital,  Whitechapel  and  Dr.  Bernardo’s 
Homes  are  some  of  its  institutions.  Spital- 
fields  is  historically  famous  as  a  silk-weaving 
centre.  There  is  a  large  foreign  population, 
numbering  about  53,060,  of  which  43,925 
were  natives  of  Russia  or  Russian  Poland, 
out  of  a  total  of  63,105  .of  these  nationalities 
in  London.  Pop.  about  279,804. 

STEPNIAK,  step'nyak,  Sergius  (real  name 
Sergius  Michaelovitch  Kravchinski),  Rus¬ 
sian  revolutionist  and  author :  b.  southern  Rus¬ 
sia,  1852;  d.  London,  23  Dec.  1895.  After  a 
liberal  education,  he  identified  himself  with 
the  revolutionary  movement,  was  arrested  in 
1874  but  released,  and  in  1880,  on  account  .of 
his  advocacy  of  the  “terrorist®  policy,  was  com¬ 
pelled  to  leave  the  country.  He  went  to  Switz¬ 
erland  and  later  to  England,  became  identified 
with  the  Socialists  there  and  with  the  Social 
Democrats  of  the  Continent,  and  wrote  and 
lectured  (also  in  the  United  States)  on  the 
liberalization  of  Russia.  Among  his  books  on 
conditions  and  methods  were  Underground 
Russia'  (1882)  and  (King  Stork  and  King 
Log*  (1896).  His  views  altered  from  violent 
to  constitutional  means  in  securing  popular 
freedom. 

STEPPES,  steps,  Russia,  a  Tatar  term  em¬ 
ployed  geographically  to  denote  those  ex¬ 
tensive  tracts  of  land  which,  beginning  at  the 
Dnieper,  extend  along  the  southeast  of  Russia, 
round  the  Caspian  and  Aral  seas,  between  the 
Ural  and  Altai  mountains,  and  occupy  a  con¬ 
siderable  portion  of  Siberia.  Thesle  steppes 
present  wide,  treeless,  monotonous  tracts,  which 
are  covered  with  rough  grass  and  shrubs  dur¬ 
ing  the  short  spring  season,  but  soon  become 
arid  deserts  owing  to  the  drought  of  summer, 
and  in  winter  are  wastes  of  snow.  Though 
they  are  all  open,  flat  and  treeless,  they  differ 
considerably  in  aspect  according  to  the  nature 
of  the  soil  of  which  they  are  composed;  some 
tracts  consisting  of  deep,  black  earth,  clothed 
with  shrubs  and  grasses;  others  .of  hard, 
sandy  clay  and  sterile;  and  others  again  of 
sand  or  rocky  shingle  and  only  here  and  there 
dotted  with  vegetation.  This  applies,  however, 
only  to  the  spring  and  early  summer ;  for  dur¬ 
ing  the  summer  droughts  all  are  alike  desert 
save  round  the  springs  and  streamlets,  and 
during  winter,  which  comes  on  in  October,  the 
whole  is  one  exposed  and  inhospitable  snow- 
waste.  The  Siberian  plain,  as  might  be  ex¬ 
pected  from  its  extent,  is  of  a  more  varied 
character,  consisting  of  low-lying  tundras,  or 
black,  swampy  peat  mosses,  of  broad  undu¬ 
lating  steppes  and  partially  wooded  uplands ; 
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but  the  tundras  and  wooded  lands  are  scarcely 
included  in  the  steppes  proper.  From  June 
till  the  middle  of  August  the  tundras  are 
thawed  to  a  small  depth,  the  steppes  are 
scantily  covered  with  grass  and  mosses,  the 
banks  of  the  great  rivers  are  green  with  the 
birch  and  pine  and  immense  herds  of  horses 
and  cattle  give  animation  to  the  scene.  In 
winter  fearful  storms  rage  and  the  dry  snow 
is  driven  by  the  gale  with  a  violence  which 
neither  man  nor  animals  can  resist. 

STERCULIACEiE,  ster-ku-li-a'se-e,  a  fam¬ 
ily  of  dicotyledonous  plants  closely  allied  to 
the  Malvacece,  from  which  they  are  distin¬ 
guished  by  the  two-celled  anthers.  There  are 
about  30  genera  and  150  species,  which  com¬ 
prise  tropical  and  sub-tropical  herbs,  shrubs 
and  trees  with  alternate,  entire,  lobed  or  digi- 
tately  compound  le'aves,  and  generally  axillary 
flowers  which  are  often  large  and  beautiful. 
They  are  also  characterized  by  their  mucilag¬ 
inous  qualities.  Many  are  of  economic  import¬ 
ance,  being  used  for  food  and  for  various  other 
purposes.  One  of  the  best  known  species  cul¬ 
tivated  in  the  United  States  is  the  Chinese 
parasol  tree,  or  Japanese  varnish  tree  ( Ster - 
culia  platanifolia) ,  which  is  very  popular  in  the 
southern  States  upon  lawns  and  'is  often  found 
wild.  In  California  S.  diversifolia  and  S.  aceri- 
folia  are  popularly  planted  upon  lawns  and  in 
streets  f.or  their  shade  and  showy  flowers, 
which  in  the  former  species  are  yellowish- 
white  or  greenish-red,  and  in  the  latter  bril¬ 
liant  scarlet,  hence  a  popular  name  “flame- 
tree.8  Both  are  natives  of  Australia. 

STERE,  star,  the  French  unit  for  solid 
measure,  equal  to  a  cubic  metre  or  35.3156  cu¬ 
bic  feet.  See  Weights  and  Measures. 

STEREO-CHEMISTRY  (Greek,  stereos, 
((solid®).  In  the  development  of  the  science  of 
chemistry,  it  was  discovered  that  two  or  more 
compounds  may  have  the  same  empirical  for¬ 
mulae  and  yet  differ  from  one  another  in  chem¬ 
ical  and  physical  properties  to  a  marked  degree. 
Resorcin,  pyrocatechin  and  hydroquinone,  for 
example,  all  have  the  empirical  formula 
C6H4(OH)2,  and  yet  they  are  distinctly  differ¬ 
ent  substances.  Most  cases  of  this  kind  are 
explainable  by  supposing  that  the  constituent 
atoms  are  linked  together  in  different  ways  in 
the  several  compounds ;  the  compounds  them¬ 
selves  being  called  <(isomers,®  and  the  phenom¬ 
enon  <(isomerism.®  (See  Isomerism;  Aromatic 
Compounds  ;  Fatty  Compounds).  The  arrange¬ 
ment  of  the  atoms  in  such  compounds  has  been 
investigated  in  many  of  these  cases,  and  <(con- 
stitutional  formulae®  have  been  devised  for  the 
purpose  of  representing  the  internal  structures 
of  their  molecules.  Compounds  have  been 
found  to  exist,  however,  which  apparently  have 
the  same  constitutional  formulae  and  which 
resemble  one  another  very  closely  indeed  in 
most  respects,  but  which  nevertheless  exhibit 
certain  differences  in  physical  and  chemical 
properties,  so  that  they  cannot  be  regarded  as 
absolutely  identical.  It  is  the  province  of 
stereo-chemistry  to  investigate  such  bodies  and 
to  show  how  it  is>  possible  to  reconcile  their 
exceedingly  close  similarity  with  the  existence 
of  recognizable  differences  in  certain  respects. 
Isomerism  of  the  kind  here  contemplated  is 
commonly  called  ^optical  isomerism,®  from  the 


fact  that  the  bodies  that  manifest  it  differ  with 
respect  to  their  action  upon  polarized  light. 
It  has  long  been  known  that  certain  crystals 
possess  the  power  of  rotating  the  plane  of 
polarization  of  the  light  that  they  transmit. 
It  is  also  known  that  the  crystals  of  a  sub¬ 
stance  that  affects  light  in  this  manner  may 
sometimes  be  obtained  in  two  slightly  different 
forms,  which  possess  symmetry  of  the  same 
kind,  and  whose  corresponding  angles  are  equal, 
but  which  differ  in  the  same  manner  as  a  man’s 
right  hand  differs  from  his  left  one,  or  as  the 
image  of  an  object  as  seen  in  a  mirror  differs 
from  the  object  itself.  A  pair  of  crystals  that 
differ  only  in  this  respect  are  said  to  be 
“enantiomorphous,®  and  if  one  of  them  rotates 
the  plane  of  polarization  to  the  right,  the 
other,  when  similarly  placed,  will  rotate  it  to 
the  left;  the  angle  of  rotation  being  the  same 
in  each  case,  if  the  crystals  are  of  equal  thick¬ 
ness.  If  two  such  enantiomorphous  crystals 
of  the  same  substance  are  melted  or  dis¬ 
solved,  the  respective  fluids  that  are  obtained 
from  them  are  commonly  found  to  be  identical 
with  each  other  in  all  respects,  so  that  if  they 
affect  the  plane  of  polarization  at  all,  they 
rotate  it  in  the  same  direction,  and  by  the  same 
amount.  It  is  plain  that  in  cases  of  this  sort 
the  differences  between  the  original  crystals 
are  of  a  purely  physical  nature,  depending  only 
upon  the  way  in  which  the  molecules  of  the 
substance  are  grouped,  and  not  at  all  upon  the 
internal  structure  of  those  moleclues.  In  other 
words,  two  enantiomorphous  crystals  are  to  be 
regarded  as  composed  of  identically  the  same 
chemical  substance,  if  they  differ  only  in  their 
optical  properties,  and  become  identical  in  all 
respects  upon  being  melted  or  dissolved.  Stereo¬ 
chemistry  has  nothing  to  do  with  substances 
of  this  sort,  which  are  not  to  be  regarded  as 
isomeric  in  any  sense.  Stereo-chemistry  deals 


entirely  with  substances  whose  optical  differ¬ 
ences  are  manifested  even  in  the  liquid  state, 
and  hence  are  to  be  attributed  to  internal  differ¬ 
ences  in  the  molecules  rather  than  to  mere 
differences  in  the  grouping  of  the  molecules 
among  themselves. 

As  a  simple .  example  of  _  optical  isomerism, 
the  case  of  lactic  acid  and  its  isomers  may  be 
cited.  Lactic  acid  (which  occurs  in  sour  milk, 
and  which  may  be  extracted  in  the  form  of 
a  syrupy  liquid)  has  no  effect  upon  polarized 
light;  but  sarcolactic  acid  (which  occurs  in 
the  juice  of  flesh)  rotates  the  plane  of  polari¬ 
zation  to  the  right,  and  yet  its  chemical  proper¬ 
ties  are  practically  identical  with  those  of  com¬ 
mon  lactic  acid.  _  A  third  acid,  known  as 
“laevo-rotatory  lactic  acid,®  has  been  prepared, 
which  is  almost  indistinguishable  from  the 
two  foregoing  substances  so  far  as  its  chem¬ 
ical  properties  are  concerned,  but  which  rotates 
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the  plane  of  polarization  to  the  left.  The  chem¬ 
ical  properties  of  all  three  agree  with  the  con¬ 
stitutional  formula  CH3.CH(OH).COOH ;  and 
yet  they  cannot  be  regarded  as  chemically  iden¬ 
tical.  When  polarized  light  is  passed  through 
equal  thicknesses  of  equally  concentrated  solu¬ 
tions  of  sarcolactic  and  lae vo-rotatory  lactic 
acids,  the  plane  of  polarization  is  rotated  in 
opposite  directions,  but  by  the  same  amount; 
and  when  equal  quantities  of  sarcolactic  and 
lsevo-rotatory  lactic  acids  are  mixed,  the  mix¬ 
ture  has  no  effect  upon  the  plane  of  polariza¬ 
tion,  and  (in  fact)  the  mixture  cannot  be  dis¬ 
tinguished  from  ordinary  lactic  acid  in  any  way. 
These  general  characteristics  are  manifested  by 
all  of  the  simpler  optical  isomers.  They  occur 
in  pairs  (or  <(twins®),  one  member  of  which 
rotates  the  plane  of  polarization  to  the  right, 
while  the  other  rotates  it  equally  to  the  left. 
A  third  isomer  also  exists,  which  is  composed 
of  equal  parts  of  the  two  optically  active  ones, 
and  which  is,  therefore,  itself  inactive.  The  in¬ 
active  member  of  the  group  is  often  called  the 
((racemic®  modification,  the  name  being  derived 


H  COOH  H  COOH 


CH3  OH 

Fig.  3.  Fig.  4. 

from  racemic  acid,  which  is  an  optically  inac¬ 
tive  mixture  of  dextro-rotatory  and  laevo-rota- 
tory  tartaric  acids.  (This  statement,  it  is  to 
be  observed,  applies  only  to  the  simpler  cases 
of  optical  isomerism.  For  a  more  general  state¬ 
ment,  applicable  in  all  cases,  see  below). 

In  1874  Le  Bel  and  van’t  Hoff,  simultane¬ 
ously  and  independently,  pointed  _  out  that .  all 
known  compounds  which  manifest  optical 
isomerism  contain  at  least  one  ^asymmetrical® 
(or  unsymmetrical)  central  atom.  In  most  of 
the  known  cases,  this  central,  asymmetrical 
atom  is  a  carbon  atom ;  but  a  few  cases  are  now 
known  in  which  it  is  nitrogen.  The  chemistry 
of  asymmetrical  nitrogen  compounds  is  still  in 
its  infancy,  however,  and  hence  in  the  present 
article  attention  will  be  confined  solely  to  the 
asymmetrical  carbon  atoms ;  and  we  shall  first 
treat  of  compounds  in  which  only  one  such 
atom  is  present. 

Carbon  is  a  tetravalent  substance,  having 
four  valencies  (or  bonds)  ;  and  it  has  been  well 
established  (especially  by  the  exhaustive  re¬ 
searches  of  L.  Henry)  that  these  four  valencies 
of  carbon  are  all  alike,  so  that  if  one  atom 
of  hydrogen  in  methane  (CH4),  for  example, 
be  replaced  by  one  atom  of  any  other  mono¬ 
valent  substance,  such  as  chlorine,  the  resulting 
compound  is  precisely  the  same,  whichever  of 
the  hydrogen  atoms  is  so  replaced.  The  funda¬ 
mental  discovery  of  Le  Bel  and  van’t  Hoff  was 
that  the  simplest  class  of  the  substances  which 
exhibit  optical  isomerism  may  be  regarded  as 
derived  from  methane,  by  substituting,  for  at 
least  three  of  the  hydrogen  atoms  that  it  con¬ 
tains,  an  equal  number  of  monovalent  atoms  or 
radicals,  no  two  of  which  are  alike;  so  that 
the  resulting  compound  consists  of  a  central 


nucleus  of  carbon,  each  of  whose  valencies  is 
satisfied  by  a  different  atom  or  radical.  A  car¬ 
bon  atom  whose  valencies  are  satisfied  in  this 
way  is  called  an  ^asymmetrical®  carbon  atom. 


H  COOH  H  COOH 


COOH  H 


Fig.  6. —  Fumaric  Acid. 


In  the  case  of  the  various  lactic  acids  which 
have  already  been  cited,  one  of  the  fundamen¬ 
tal  hydrogen  atoms  of  the  methane  remains 
undisturbed,  while  the  other  three  are  respec¬ 
tively  replaced  by  OH,  CH3  and  COOH.  The 
structural  formula  of  any  one  of  these  acids 

CH3 

may,  therefore,  be  written  OH  — C  —  COOH. 

I 

H 

The  central  carbon  atom  is  here  the  <(asymmet- 
ric®  atom,  since  its  four  bonds  are  satisfied  by 
four  unlike  univalent  radicals  or  atoms.  From 
the  admitted  equality  and  similarity  of  the 
four  carbon  bonds,  it  appears  to  be  inadmis¬ 
sible  to  suppose  that  the  nature  of  the  com¬ 
pound  that  is  represented  above  can  depend 
(for  example)  upon  whether  the  COOH  group 
is  opposite  the  OH  group,  or  adjacent  to  it.  Le 
Bel  and  van’t  Hoff,  however,  suggested  that  we 
should  think  of  the  four  carbon  bonds,  not  as 
four  lines  radiating  out  from  the  carbon  atom 
in  some  one  plane,  but  as  lines  radiating  out 
from  the  carbon  atoms  in  space,  in  four  sym¬ 
metrically  related  directions.  The  carbon  atom 
being  represented  by  a  given  point  in  space, 
for  example,  we  are  to  think  of  the  four  bonds 
that  it  has  as  corresponding  to  the  four  vertices 
of  an  equilateral  tetrahedron,  having  the  carbon 
atom  at  its  centre.  For  the  sake  of  further 
illustration,  let  us  suppose  that  we  are  looking 
down  upon  one  of  the  vertices  of  such  an  equi¬ 
lateral  tetrahedron,  as  suggested  in  Figs.  1  and 
2;  and  let  us  represent  the  four  dissimilar  radi¬ 
cals  (or  atoms)  by  which  the  four  bonds  of 
the  carbon  are  satisfied,  by  the  letters  A,  B,  D 
and  E.  We  may  suppose  that  in  one  of  the 
optically  active  isomers  these  four  radicals  are 
disposed  as  in  Fig.  1,  and  in  the  other  as  rep¬ 
resented  in  Fig.  2.  It  is  evident  that  two  sub¬ 
stances  having  such  similar  constitutions  would 
be  chemically  so  similar  that  it  would  be  diffi¬ 
cult  to  distinguish  them  by  any  ordinary  test; 
and  yet  it  is  evident  that  they  are  not  identical, 
since  it  will  be  found  to  be  impossible  to  super¬ 
pose  either  of  these  tetrahedra  upon  the  other 
one,  in  such  a  way  as  to  bring  into  coincidence 
all  the  vertices  that  carry  similar  radicals  (or 
atoms).  In  fact,  these  two  tetrahedra  resemble 
each  other  enantiomorphically,  just  as  the 
image  of  an  object  in  a  mirror  resembles  the 
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object  itself;  and  superposition  is,  therefore, 
impossible.  The  constitution  of  sarcolactic  acid, 
according  to  this  general  scheme,  might  be  rep¬ 
resented  as  in  Fig.  3,  that  of  laevo-rotatory 
lactic  acid  being  then  represented  as  in  Fig.  4. 
The  central  dot  by  which  we  have  here  repre¬ 
sented  the  asymmetric  carbon  atom  in  each 
of  these  compounds  is  usually  omitted  from 
diagrams  of  this  sort,  the  presence  of  this  atom 
being  sufficiently  represented  by  the  tetrahedron 
itself. 

The  name  ^stereo-chemistry®  has  reference 
to  the  use  of  a  solid  diagram  for  representing 
the  constitutions  of  the  compounds  with  which 
it  is  concerned;  and  the  ideas  which  have  been 
presented  above  are  capable  of  being  expanded 
into  a  general  theory  of  the  constitution  of 
carbon  compounds.  The  first  successful  attempt 
at  the  formulation  of  a  theory  of  this  sort 
was  made  by  van’t  Hoff,  in  1878.  In  this  the¬ 
ory  (which  includes  the  explanation  of  isomer¬ 
ism  of  all  kinds  by  the  geometric  relations  of 
the  solid  diagrams  that  are  used,  and  which  is, 
therefore,  often  called  the  theory  of  <(geometri- 
cal  isomerism®),  each  carbon  atom  in  a  given 
compound  is  supposed  to  be  represented  by  a 
separate  tetrahedron ;  though  in  the  practical 
applications  of  the  theory  it  is  customary  to 
omit  all  the  tetrahedra  except  those  that  relate 
to  the  central  carbon  atom,  or  to  those  which 
are  of  special  or  fundamental  importance. 
When  two  carbon  atoms  are  united  by  a  single 
bond,  their  corresponding  tetrahedra  are  sup¬ 
posed  to  be  united  in  such  a  way  that  they  are 
symmetrically  situated,  with  one  vertex  in  com¬ 
mon;  when  they  are  united  by  two  bonds,  they 
are  supposed  to  be  symmetrically  situated,  with 
one  edge  in  common ;  and  when  they  are  united 
by  three  bonds,  they  are  supposed  to  have  one 
entire  face  in  common.  In  the  case  of  the 
triple  bond,  the  theory  has  no  special  interest; 
for  in  this  case  theory  does  not  indicate  any 
possibility  of  isomerism,  nor  has  experiment 
revealed  any  case  of  this  kind  in  which  isomer¬ 
ism  exists.  The  use  of  a  solid  diagram  for 
illustrating  the  isomerism  of  compounds  con¬ 
taining  two  carbon  atoms  united  by  a  double 
bond  will  be  understood  from  Figs.  5  and  6, 
which  correspond,  respectively,  to  maleic  and 
fumaric  acids.  (See  Maleic  Acid).  There  is 
no  optical  isomerism  in  the  case  of  these  com¬ 
pounds  ;  this  circumstance  being  explained,  ac¬ 
cording  to  the  theory  of  geometrical  isomerism, 
by  the  fact  that  the  points  of  attachment  of  the 
hydrogen  atoms  and  the  COOH  groups  are  in 
each  case  all  in  the  same  plane.  Moreover  there 
is  no  asymmetric  carbon  atom  in  either  case,  be¬ 
cause  if  the  tetrahedra  were  separated,  they 
could  be  turned  so  as  to  be  perfectly  superpos- 
able.  The  relative  distances  between  the  points 
of  attachment  of  corresponding  radicals,  (or 
atoms)  is  not  the  same  in  Fig.  5  as  in  Fig.  6, 
and  hence  it  is  to  be  expected  that  the  isomers 
that  these  diagrams  represent  will  behave  differ¬ 
ently  with  respect  to  solubility,  melting  point, 
boiling  point  and  in  other  respects  also,  includ¬ 
ing  the  facility  with  which  they  will  react  with 
other  substances.  It  may  be  noted,  in  passing, 
that  the  atoms  and  radicals  shown  in  Figs.  5  and 
6  admit  of  still  another  arrangement,  in  which 
both  of  the  hydrogen  atoms  are  attached  to 
one  of  the  tetrahedra,  and  both  of  the  carboxyl 
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groups  (COOH)  are  attached  to  the  other  one. 
The  substance  having  this  structure  is  actually 
known,  and  is  called  ((methylene-malonic  acid.® 
Its  properties  are  quite  different,  however,  from 
those  of  maleic  and  fumaric  acids,  as  might  be 
inferred  from  the  markedly  different  character 
of  its  structural  diagram. 

Tartaric  acid  affords  an  interesting  example 
in  stereo-chemistry,  not  only  on  account  of  its 
structure,  but  also  because  it  was  upon  this 
acid  and  its  modifications  that  Pasteur  per¬ 
formed  the  classical  experiments  which  led 
(1860)  to  the  development  of  the  methods  that 
are  now  used  for  the  separation  of  optical  iso¬ 
mers.  The  constitutional  formula  for  tartaric 
acid  as  ordinarily  written  is 

H 

I 

HO -C— COOH. 

HO  —  C  —  COOH 

I 

H 

Each  of  the  two  central  carbon  atoms  is  here 
asymmetric,  because  each  has  its  four  bonds 
satisfied  by  four  different  substances.  In  the 
solid  diagrapi  for  representing  the  structure  of 
tartaric  acid  we  shall,  therefore,  have  to  make 
use  of  two  tetrahedra;  and  since  the  two  nu¬ 
clear  carbon  atoms  are  directly  united  by  one 
bond,  their  corresponding  tetrahedra  will  be 
symmetrically  situated,  and  will  have  one  vertex 
in  common.  In  attaching  the  hydrogen,  the 
hydroxyl  (OH)  and  the  carboxyl  (COOH)  to 
the  vertices  of  the  tetrahedra,  we  may  adopt 
any  one  of  three  essentially  different  arrange¬ 
ments,  for  representing  the  relations  expressed 
by  the  foregoing  structural  formula.  These  are 
shown  in  Figs.  7,  8  and  9.  It  will  be  observed, 
in  Fig.  7,  that  the  radicals  and  atoms  that  are 
attached  to  the  vertices  are  so  situated  that  the 
two  tetrahedra  would  be  superposable  in  all 
respects,  if  they  were  separated  from  each  other. 
According  to  stereo-chemical  theory,  this  signi¬ 
fies  that  the  compound  that  Fig.  7  represents 
will  rotate  the  plane  of  polarized  light  by  an 
amount  equal  to  the'  sum  of  the  effects  of  the 
two  constituent  asymmetrical  tetrahedra.  Turn¬ 
ing  now  to.  Fig.  8,  it  will  be  seen  that  the  two 
tetrahedra  in  this  diagram  also  admit  of  super¬ 
position  upon  themselves,  if  they  are  separated; 
and  hence  the  compound  that  this  diagram  rep¬ 
resents  will  also  rotate  the  plane  of  polarization 
by  an  amount  that  is  equal  to  the  sum  of  the 
effects  that  are  due  to  its  two  constituent  tetra¬ 
hedra.  It  will  be  noted,  however,  that  neither 
of  the  tetrahedra  in  Fig.  8  can  be  superposed 
upon  either  of  those  in  Fig.  7 ;  and  this  fact 
(when  taken  in  connection  with  the  identity  of 
the  two  types  of  tetrahedra  in  all  other  re¬ 
spects)  signifies  that  the  compounds  that  are 
represented  by  Figs.  7  and  8  will  rotate  the 
plane  of  polarization  by  equal  amounts,  but  in 
opposite  directions.  Fig.  7  may,  therefore,  be 
taken  to  represent  dextro-rotary  tartaric  acid, 
while  Fig.  8  represents  the  laevo- rotatory  va¬ 
riety  of  the  same  substance.  In  the  configura¬ 
tion  shown  in  Fig.  9,  it  will  be  observed  that 
the  two  tetrahedra,  if  separated,  cannot  be 
superposed;  for  they  are  enantiomorphic,  or  re¬ 
spectively  right-handed  and  left-handed.  Ac¬ 
cording  to  the  theories  of  stereo-chemistry,  one 
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of  these  tetrahedra  tends  to  cause  the  plane  of 
polarization  of  polarized  light  to  rotate  to  the 
right,  while  the  other  tends  to  rotate  it  by  an 
equal  amount  to  the  left;  and  hence  the  sub¬ 
stance,  as  a  whole,  will  be  optically  inactive. 
In  addition  to  these  three  varieties  of  tartaric 
acid  (all  of  which  are  known  and  can  be  ac¬ 
tually  prepared),  there  is  a  fourth  variety  which 
is  optically  inactive,  but  which  is  not  really 
chemically  distinct  from  the  varieties  that  have 
been  described.  This  is  known  as  ((racemic 
acid,®  and  it  consists  of  a  mere  mixture  of 
equal  parts  of  the  dextro-rotatory  and  laevo- 
rotatory  acids. 


exceedingly  close,  but  certain  slight  differences 
are  nevertheless  observable,  and  these  render 
the  separation  of  the  isomers  possible.  Special 
methods  of  separation  may  be  adopted  in  spe¬ 
cial  cases;  but  the  three  general  methods  that 
we  have,  and  which  are  due  to  Pasteur,  are  as 
follows:  (1)  The  mixed  isomers  are  caused  to 
combine  with  some  other  substance,  whose  iso¬ 
meric  compounds  exhibit  differences  in  melting 
point,  solubility  or  crystallization ;  and  when 
the  compounds  have  been  separated  by  the 
usual  methods  applicable  in  such  cases,  they 
are  separately  decomposed  so  as  to  liberate 
the  isomers  of  the  original  substance  again. 


COOH 


DEXTRO-ROTRTORY 


COOH 


LKA/O -R0TKT0RY 


Fig.  7.  Fig.  8. 

Constitution  of  the  Isomers  of  Tartaric  Acid. 


COOH 


INRCTIVE. 

Fig.  9. 


The  general  facts  of  optical  isomerism  are 
thus  stated  by  Nernst:  (1)  No  compounds  are 
optically  active  in  the  amorphorus,  homogeneous 
state  (whether  solid,  liquid  or  gaseous),  save 
those  which  contain  one  or  more  asymmetrical 
carbon  atoms  in  the  molecule.  (2)  If  several 
asymmetrical  carbon  atoms- exist  in  the  mole¬ 
cule, —  for  example,  two,  —  then  the  rotations 
that  are  due  to  these  respective  atoms  may  be 
denoted  by  A  and  B,  and  the  following  com¬ 
binations  are  possible,  in  the  isomeric  forms 
which  the  substance  may  exhibit: 

A  +  B;  — A  — B; 

A  — B;  —A  +  B. 

The  two  substances  corresponding  to  the  first 
horizontal  row  are  called  <(isomeric  twins,® 
since  they  produce  equal  rotations,  but  in  op¬ 
posite  directions.  If  the  compound  has  n  asym¬ 
metrical  carbon  atoms,  then  the  number  of 
optical  isomers  is  2 n,  and  two  of  these  must  be 
twins.  (3)  All  compounds  which  contain 
asymmetric  carbon  atoms  are  not  necessarily 
optically  active;  for  the  rotation  that  they  pro¬ 
duce  may  be  too  small  to  admit  of  detection; 
or  the  internal  structure  may  be  such  as  to  pro¬ 
duce  internal  optical  compensation,  as  in  the 
case  of  Fig.  9 ;  or  the  compound  may  be  a  mix¬ 
ture  of  the  dextro-rotatory  and  laevo-rotatory 
isomers,  as  in  the  case  of  racemic  acid,  already 
cited. 

Optical  isomers  are  often  said  to  be  iden¬ 
tically  alike  in  their  chemical  properties;  but 
this  is  not  rigorously  true.  The  resemblance  is 


Pasteur  separated  racemic  acid  into  its  constit¬ 
uents  by  neutralizing  it  with  cinchonine,  sepa¬ 
rating  the  respective  salts  by  crystallization,  and 
then  decomposing  the  respective  cinchonine 
salts  so  as  to  liberate  the  two  active  varieties  of 
tartaric  acid.  Ordinary  lactic  acid  may  be  sep¬ 
arated  into  its  constituents  by  making  use  of 
the  different  solubilities  of  the  lactates  of  zinc. 
(2)  Certain  microscopic  organisms  affect  the 
various  isomeric  forms  in  different  ways.  Thus 
the  mold  fungus,  Penicillium  glaucum,  when 
allowed  to  act  upon  a  dilute  solution  of  am¬ 
monium  racemate,  destroys  the  dextro-rotatory 
tartaric  acid,  while  leaving  the  laevo-rotatory 
variety  unaffected.  (3)  Sometimes  the  com¬ 
pounds  of  the  dextro-rptatory  and  laevo-rotatory 
isomers  crystallize  in  separate  enantiomorphous 
crystals,  from  which  the  crystals  of  one  type 
can  be  picked  out  by  hand.  This  method  was 
used  by  Pasteur  with  success  in  the  case  of 
sodium-ammonium  racemate;  but  it  is  not  of 
very  general  applicability,  because  the  isomeric 
salts  usually  separate  out  together,  in  one  mass. 

In  conclusion  it  may  be  well  to  say  that  it 
is  not  at  all  probable  that  the  atoms  of  carbon 
compounds  are  actually  arranged  in  space  in 
accordance  with  the  .geometric  representations 
that  are  adopted  in  stereo-chemical  theory. 
The  tetrahedron  diagrams  are  exceedingly  use¬ 
ful  for  representing  the  chemical  facts  as  we 
know  them  in  the  laboratory ;  but  we  know  very 
little  and  perhaps  nothing,  of  the  actual  way 
in  which  the  atoms  of  compounds  (whether 
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carbon  compounds  or  not)  are  arranged  in 
space. 

Consult  Van’t  Hoff,  ^tereochemie,*  and 
(Dix  annees  dans  l’histoire  d’une  theorie) ; 
Hantzsch,  (Grundriss  der  Stereochemie) ;  and 
Nernst,  ( Theoretical  Chemistry,*  together  with 
the  references  therein  given. 

Allan  D.  Risteen. 

STEREOCHROMY,  in  art,  a  process  of 
mural  painting  in  which  water  glass  is  used 
to  fix  or  consolidate  the  colors.  See  Paint¬ 
ing,  Technique  of. 

STEREOGRAM,  Parallax,  a  novel  photo¬ 
graphic  transparency,  the  invention  of  Frederic 
E.  Ives,  which,  without  a  stereoscope  or  other 
optical  aid,  shows  the  objects  photographed  in 
full  stereoscopic  relief,  when  viewed  from  a 
certain  point,  directly  in  front.  It  consists  of 
(1)  a  single  photograph  on  glass  which  is  a 
composite  in  alternate  fine  vertical  lines  of  the 
tw.o  halves  of  an  ordinary  stereogram,  and  (2) 
of  an  opaque  line  cover  screen  mounted  upon 
it,  with  a  separation  of  about  thirty  one- 
thousandths  of  an  inch.  The  relative  disposition 
of  the  lines  of  the  photograph  and  those  of  the 
cover  screen  is  such  that  by  parallax  of  vision, 
each  eye  sees  those  lines  and  only  those  which 
make  up  the  image  belonging  to  that  eye.  They 
can  be  so  made  as  to  show  the  objects  apparently 
standing  in  the  air,  either  through  and  beyond 
the  glass  or  between  the  glass  and  the  eyes. 
The  large  size  of  the  photographs  and  the  ab¬ 
sence  of  any  visible  optical  aid  make  the  results 
more  realistic  and  impressive  than  by  other 
means  of  stereoscopic  representation. 

STEREOGRAPHIC  PROJECTION,  a 

name  given  that  projection  of  the  sphere  which 
is  represented  on  the  plane  of  one  of  its 
great  circles,  the  eye  being  situated  at  the  pole 
of  that  great  circle.  All  circles  are  projected 
either  into  straight  lines  or  circles,  and  the  an¬ 
gle  made  by  two  circles  meeting  on  the  globe 
is  the  same  as  that  made  by  the  projections 
of  those  circles.  It  is  the  projection  generally 
employed  in  ordinary  atlases.  The  distortion 
in  the  form  of  countries  on  the  plane  surface 
is  very  slight. 

STEREOPTICON,  a  name  given  to  a  com¬ 
bination  of  two  or  three  magic  lanterns  or 
optical  lanterns  arranged  so  as  to  focus  in  the 
same  circle  of  light  on  the  screen,  for  the 
production  of  what  are  termed  ^dissolving 
views.®  The  views  are  <(dissolved®  one  into 
another  by  alternately  throwing  pictures  from 
the  two  lanterns,  the  one  gradually  taking  form 
while  the  picture  from  the  other  gradually 
fades  upon  the  screen.  With  the  oxy-hydrogen 
or  calcium  light  the  dissolving  effect  is  pro¬ 
duced  by  switching  the  gas  from  one  lantern 
to  the  other.  With  the  electric  light  it  is  done 
by  revolving  a  shutter  in  front  of  the  pro¬ 
jecting  lenses  of  the  lanterns.  This  effect  is 
much  more  beautiful  with  the  calcium  light, 
as  the  lime  loses  its  brilliancy  in  the  one  lan¬ 
tern  and  acquires  it  in  the  other  by  degrees, 
the  one  view  ^melting®  into  the  other.  With 
the  shutter  the  transformation  is  perceptible 
in  a  very  unpleasant  <(winking®  movement. 
Where  the  third  lantern  is  added  it  is  used 
independently  to  throw  a  second  image  upon 
a  picture  already  on  the  screen,  as  in  the  case 
of  a  vision  .or  dream,  ghost  or  other  phantas¬ 


magoria.  It  may  also  be  used  to  tint  delicately 
the  view  on  the  screen.  See  Magic  Lantern; 
Optical  Lantern. 

STEREORNITHES,  ste're-or'm-thez,  a 
group  of  extinct  birds  of  gigantic  size,  remains 
of  which  are  found  in  Patagonia  in  the  Miocene 
Age  strata.  They  were  distantly  related  to  the 
herons  and  to  the  Seriema.  The  head  was  large 
with  a  high  and  powerful  beak,  and  the  palate 
was  desmognathous. 

STEREOSCOPE,  an  optical  apparatus 
which  enables  us  to  look  at  one  and  the  same 
time  upon  two  photographic  pictures  nearly  the 
same,  but  taken  under  a  small  difference  of  an¬ 
gular  view,  each  eye  looking  upon  (one  picture 
only;  and  thus,  as  in  ordinary  vision,  two 
images  are  conveyed  to  the  brain  which  unite 
into  one,  the  objects  being  thus  represented 
under  a  high  degree  of  relief.  The  stereo¬ 
scope  is  constructed  in  accordance  with  the 
visual  phenomena  which  convey  to  the  mind 
impressions  of  the  relative  forms  and  positions 
of  an  object.  When  a  near  object  having  three 
dimensions  is  looked  at,  a  different  perspective 
representation  of  it  is  seen  by  each  eye;  in 
other  words,  there  is  distinct  binocular  parallax. 
Certain  parts  are  seen  by  the  right  eye,  the  left 
being  closed,  that  are  invisible  to  the  left  eye, 
the  right  being  closed  and  vice  versa,  and  the 
relative  positions  of  the  portions  visibly  to  each 
eye  in  succession  differ.  These  two  visual  im¬ 
pressions  are  simultaneously  perceived  by  both 
eyes,  and  are  combined  into  one  image,  pro¬ 
ducing  the  impression  of  perspective  and  relief. 
If,  then,  truthful  right-and-left  monocular  pic¬ 
tures  of  any  object  be  so  presented  to  the  two 
eyes  that  the  optic  axes,  when  directed  to  them, 
shall  converge  at  the  same  angle .  as  when 
directed  to  the  object  itself,  a  solid  image  will 
be  seen.  _  This  is  effected  with  the  stereoscope, 
a  reflecting  form  of  which  was  invented  by 
Professor  Wheatstone  in  1838.  It  is  con¬ 
structed  so  that  the  two  dissimilar  pictures  are 
reflected  to  the  eyes  from  two  small  plane 
mirrors  placed  at  right  angles,  the  faces  being 
toward  the  observer.  Subsequently  Sir  David 
Brewster  invented  the  refracting  or  lenticular 
stereoscope,  based  on  the  refractive  properties 
of  semi-double  convex  lenses ;  and  this  instru¬ 
ment,  of  which  there  are  numerous  forms,  is 
now  in  general  use.  Convex  lenses  magnify 
the  pictures  besides  producing  a  stereoscopic 
effect.  Photography  greatly  assists  the  stereo¬ 
scope  in  providing  perfectly  accurate  right- 
and-left  monocular  views,  which  are  taken  si¬ 
multaneously  on  a  plate  in  a  twin  camera. 
Sometimes,  in  the  case  of  objects  which  from 
their  distance  have  no  sensible  binocular  paral¬ 
lax,  photographs  are  taken  from  two  points  con¬ 
siderably  apart;  and  when  such  views  are  com¬ 
bined  in  the  stereoscope  the  effect  of  relief  is 
greatly  exaggerated.  A  most  interesting  ap¬ 
plication  has  been  made  of  this  principle  to 
the  photography  of  comets,  the  position  of  the 
observer  between  the  two  exposures  being 
greatly  changed  owing  to  the  fact  that  the 
earth  on  which  he  stands  is  continually  mov¬ 
ing  about  the  sun  with  a  speed  of  more  than  18 
miles  a  second.  Though  the  results  are  some¬ 
what  marred  by  the  fact  that  the  comet  itself 
is  moving,  and  also  changing  its  shape,  yet 
when  the  two  pictures  are  combined,  the  stereo¬ 
scopic  effect  is  in  many  cases  beautifully  shown. 
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Several  modifications  of  the  reflecting  stereo¬ 
scope  are  distinguished  by  the  names  pseudo¬ 
scope,  iconoscope,  telestereoscope  and  polis- 
tereoscope,  the  last  being  an  apparatus  which 
serves  the  purposes  of  all  the  others.  See 
Camera;  Light. 

STEREOSCOPIC  SLIDE,  a  slip  of  card¬ 
board  on  which  are  mounted  side  by  side  two 
photographs  of  the  same  scene  or  object,  in¬ 
tended  to  be  viewed  through  a  stereoscope. 
Theoretically,  these  photographs  should  be  taken 
by  similar  lenses  from  points  of  view  separated 
by  a  space  equal  to  the  distance  between  the 
human  eyes,  but  in  practice  —  especially  in  deal¬ 
ing  with  architectural  groups  —  the  space  is 
increased  in  order  to  procure  a  greater  effect. 

STEREOTROPE,  a  mechanism  by  which 
an  object  is  perceived  as  if  in  motion,  and  with 
an  appearance  of  solidity  or  relief  as  in  nature. 
It  preceded  and  suggested  the  moving  pictures. 
It  consists  of  a  series  of  stereoscopic  pictures, 
generally  eight,  of  an  object  in  the  successive 
positions  it  assumes  in  completing  any  motion, 
affixed  to  an  octagonal  drum,  revolving  under 
an  ordinary  lenticular  stereoscope,  and  viewed 
through  a  solid  cylinder  pierced  in  the  entire 
length  by  two  apertures,  which  makes  four 
revolutions  for  one  of  the  picture  drum.  The 
observer  thus  sees  the  object  constantly  in  one 
place,  but  its  parts  apparently  in  motion,  and  in 
solid  and  natural  relief. 

STEREOTYPE,  a  printing  plate  cast  in 
soft  metal  from  a  plaster  or  papier-mache 
mold,  on  which  is  a  facsimile  in  reverse  of  a 
form  of  type,  linotypes,  cuts,  etc.,  and  which, 
when  fitted  to  a  block,  may  be  used  on  a  print¬ 
ing  press  exactly  as  movable  type.  For  daily 
newspaper  printing  the  stereotype  is  usually  a 
curved  plate,  clamped  directly  on  the  surface 
of  a  printing  cylinder.  The  stereotype  process 
is  rapid,  but  adapted  only  to  coarse  printing, 
the  fine  grades  of  printing  requiring  the  elec¬ 
trotype  (q.v.).  See  Autoplate. 

STERILITY  is  a  condition  which  may  be 
present  in  either  sex  where  from  various  types 
of  disorder  there  is  incapacity  to  reproduce 
the  species.  In  the  male  sex  the  spermatozoa 
may  be  absent  in  the  semen  or  if  present  may 
be  diseased  and  incapable  of.  impregnating  the 
ovum  of  the  female.  A  practical  type  of  steril¬ 
ity  may  arise  from  impotence  in  the  male, 
whereby  the  consummation  of  the  reproductive 
act  is  impossible.  This  is  not  a  real  sterility 
cause,  technically  speaking,  but  is  practically 
so  for  certain  matings,  for  many  males  are 
impotent  with  certain  mates  and  not  so  for 
others.  (See  Impotency).  The.  chief  causes 
which  render  the  male  sterile  are  either  anatomi¬ 
cal  defect  of  the  genital  apparatus  producing 
an  obstruction  to  the  discharge  of  semen  or  to 
some  disease  of  the  testicles  themselves.  Ab¬ 
sence  of  the  testicles,  accidental  or  induced 
(eunuchs),  is  a  rare  cause.  Various  inflam¬ 
mations  of  the  testicles  such  as  gonorrhoeal 
orchitis,  mumps  orchitis  or  other  type  of 
testicular  inflammation  may  destroy  the 
spermatozoa  or  reduce  their  viability.  Syphilis 
is  also  a  frequent  cause  for  reducing  the  ca¬ 
pacity  of  the  spermatozoa  to  fecundate  the 
ovum.  A  large  group  of  rare  conditions  re¬ 
lated  to  the  glands  of  internal  secretion  may 
cause  sterility.  ( See  Syndromes,  Endocrinous)  . 


A  peculiar  accidental  type  of  sterility  occurs 
among  individuals  exposed  frequently  to  X-ray 
emanations.  Some  of  these  emanations  or  rays 
of  light  of  very  high  wave  velocity  have  an 
action  upon  the  te’sticles  causing  loss  of  power 
to  manufacture  spermatozoa  or  to  cause  a  loss 
of  their  fecundating  power.  The  development 
of  spermatozoa  is  largely  regulated  by  the 
nervous  system,  and  there  are  certain  individ¬ 
uals  who  permanently  or  periodically  are  unable 
from  nervous  (mental)  disturbance  to  manu¬ 
facture  viable  spermatozoa.  Little  is  known 
of  this  important  group  but  recent  researches 
in  psychopathology  are  revealing  the  relation¬ 
ships  between  faulty  affective  reactions 
(psychoses  and  psychoneuroses)  and  the  proper 
metabolic  activities  of  the  body  which  make 
healthy  spermatozoa.  This  is  an  extremely 
large  group  and  is  classed,  in  general,  by 
psychopathologists  under  the  broad  head  of 
compensating  neuroses.  Here  the  individual’s 
over-compensatory  affective  striving  for  social 
potency  may  so  disturb  the  endocrinous  func¬ 
tions  as  to  bring  about  the  results  just  de¬ 
scribed.  This  psychogenic  basis  for  sterility 
affects  both  male  and  female  and  is  to  be  seen 
in  many  individuals  who  show  such  symptoms 
as  unusually  eccentric  individuals  either  voca¬ 
tional,  such  as  professional,  religious,  artistic, 
mechanical,  commercial,  philosophic  striving: 
Exaggerated  sexual  strivings  as  seen  in  pimps, 
seducers,  white  slavers.  Eccentric  penitentials, 
reformers,  reconstructionists,  hyperconscious 
individuals,  obsessional,  occultists,  mystics, 
divine  inspirationists.  These  over-compensatory 
strivings  are  frequently  obvious  in  eccentric 
food  habits,  exhibitionistic  clothing,  eccentric 
modesty,  grandiloquents,  etc.  The  affective 
cravings  cause  hypertensions  in  the  muscles, 
increased  heart  action,  raised  blood  pressure, 
hyperactive  adrenal  glands,  thyroid  and  liver 
activities  and  cause  retrograde  changes  in  the 
sex.  glands,  thus  impairing  fecundity.  This  type 
of  individual  may  be  helped  by  the  use  of  the 
organic  endocrine  extracts  or  by  proper 
psychotherapy-psychoanalysis  (q.v. ) . 

In  the  female  the  causes  for  sterility  are 
equally  plentiful.  These  may  be  grouped  as 
(1)  failure  of  development  of  the  ovary,  uterus 
or  other  important  parts  of  the  reproductive 
apparatus.  (2)  Disease  of  the  ovary,  similar 
to  diseases  of  the  testicles,  from  syphilis,  al¬ 
coholism,  gonorrhoea,  mumps  and  other  inflam¬ 
mations.  (3)  Obstructions  to  the  passage  of 
the  spermatozoa  to  the  ovum  or  of  the  ovum 
to  the  uterus,  the  chief  one  of  these  is  gonor¬ 
rhoeal  disease  of  the  fallopian  tubes  and  is  the 
one  greatest  single  factor  in  causing  sterility 
in  the  female.  (4)  Disease  of  the  uterus  lin¬ 
ing  membranes  or  of  the  vaginal  membranes, 
causing  changes  in  the  chemisms  of  the  secre¬ 
tions  which  destroy  or  weaken  either  the  ovum 
or  the  spermatozoa  or  both.  (5)  The  psycho¬ 
genic  factors  already  enumerated  which  may 
affect  the  vitality  of  the  ovum  through  the 
nervous  system  mediated  through  the  balance 
of  endocrine  function,  or  such  affective  dis¬ 
turbances  can  modify  permanently  or  periodi¬ 
cally  the  chemism  of  the  vaginal  or  uterine 
secretions  and  destroy  the  viability  of  sperma¬ 
tozoa.  Very  minute  variations  in  {he  chemistry 
of  these  secretions  can  prove  disastrous  to  the 
viability  of  both  ovum  and  spermatozoa. 


STERILIZATION  —  STERLING 


629 


In  the  determination  of  what  factors  may 
be  operative  in  causing  sterility  of  any  given 
mating  all  of  the  factors  enumerated  may  have 
to  be  investigated.  The  mechanical  causes  de¬ 
scribed  are  readily  determined  but  the  study 
of  and  amelioration  of  the  psychogenic  factors 
is  extremely  complicated  and  difficult.  In  the 
present  state  of  knowledge  many  of  these  fac¬ 
tors  cannot  be  thoroughly  comprehended.  Con¬ 
sult  ^American  Textbook  of  Obstetrics  for  Me¬ 
chanical  Causes 5 ;  Falta,  (The  Ductless  Glands 
for  Endocrine  Disorders5 ;  Kempf,  (The  Au¬ 
tonomic  Functions  and  the  Personality  for 
Psychogenic  Mechanisms.5 

Smith  Ely  Jelliffe,  M.D. 

STERILIZATION,  in  reference  to  human 
beings,  an  operation  performed  in  order  to 
deprive  a  man  or  woman  of  the  power  of 
reproduction.  Many  methods  of  sterilization 
might  with  greater  propriety  be  termed  asexu¬ 
alization,  since  they  have  certain  harmful  effects, 
both  physical  and  mental.  The  general  methods 
now  employed  are,  in  the  male,  vasectomy,  or 
the  removal  of  a  portion  of  the  seminal  duct, 
and,  in  the  female,  salpingotomy,  or  the  re¬ 
moval  of  a  portion  of  the  Fallopian  tubes. 

In  the  United  States  the  sterilization  of  indi¬ 
viduals  is  ordered  by  positive  legal  enactment 
for  eugenic,  punitive  and  therapeutic  reasons. 
Indiana,  in  1907,  enacted  the  first  sterilization 
law  and  Washington,  California,  Connecticut, 
Nevada,  Iowa,  New  Jersey,  New  York,  North 
Dakota,  Michigan,  Kansas  and  Wisconsin  have 
since  passed  similar  laws.  The  main  object  of 
such  legislation  is  to  prevent  the  procreation  of 
habitual  criminals,  feeble-minded  and  insane 
persons.  For  an  extended  discussion  of  this 
subject,  its  advisability,  the  proper  limitations, 
etc.,  consult  Ellis,  Havelock,  (The  Sterilization 
of  the  Unfit5  (in  Eugenics  Review,  Vol.  I,  Lon¬ 
don  1909),  and  Laughlin,  H.  H.,  (The  Legal, 
Legislative,  and  Administrative  Aspects  of 
Sterilization5  (in  ( Eugenics  Record  Office,  Bul¬ 
letin  No.  10B5  (Cold  Spring  Harbor,  N.  Y„ 
1914). 

STERILIZATION  OF  MILK.  See  Milk. 

STERILIZED  FOOD,  any  article  of  food 
which  has  been  subjected  to  a  sterilizing  proc¬ 
ess  that  destroys  the  bacteria  which  cause  fer¬ 
mentation  and  disease.  Heat  is  the  agent  most 
commonly  employed,  and  the  process  is  more 
especially  applied  to  milk.  See  Food  Preserva¬ 
tion  ;  Milk  —  Pasteurization. 

STERLING,  John,  Scottish  author:  b. 
Karnes  Castle,  Isle  of  Bute,  20  July  1806;  d. 
Ventnor,  Isle  of  Wight,  18  Sept.  1844.  He  was 
graduated  from  Cambridge  in  1824  and  had  at¬ 
tained  some  prominence  in  the  literary  world 
of  London  before  his  editorship  with  Frederick 
Denison  Maurice  of  the  Athenceum  in  1828.  In 
1833  he  published  a  novel,  (Arthur  Coningsby,5 
and  in  1839  ( Minor  Poems.5  Three  years  later 
appeared  (The  Election,5  a  poem,  and  Straf¬ 
ford,5  a  drama.  His  later  work,  accomplished 
during  his  years  of  declining  health,  includes 
also  a  series  of  prose  poems  published  in 
Blackwood's,  and  eight  cantos  of  ( Richard 
Coeur  de  Lion,5  three  of  which  were  published 
posthumously  in  Frazer’s  Magazine,  and  were 
much  praised  by  his  friend,  Carlyle.  A  collec¬ 
tion  of  his  essays  and  tales  was  published  with 
a  memoir  by  J.  C.  Hare  in  1848.  Consult 


Carlyle,  (The  Life  of  John  Sterling5  (1851); 
also  letters  of  Sterling  and  Ralph  Waldo  Emer¬ 
son,  with  sketch  of  Sterling’s  life  by  Edward 
Waldo  Emerson  (1897). 

STERLING,  Thomas,  American  public 
official :  b.  near  Amanda,  Fairfield  County, 
Ohio,  21  Feb.  1851.  In  1875  he  was  graduated 
at  Illinois  Wesleyan  University,  was  admitted 
to  the  bar  three  years  later  and  in  1880-81  was 
city  attorney  of  Springfield,  Ill.  In  1882  he 
removed  to  Spink  County,  S.  D.,  and  from  1901 
to  1911  was  dean  of  the  College  of  Law  of  the 
University  of  South  Dakota,  afterward  resum¬ 
ing  his  law  practice.  Mr.  Sterling  was  member 
of  the  first  state  senate  of  the  South  Dakota 
legislature  in  1890,  and  in  1913  was  elected  to 
the  Senate  of  the  United  States. 

STERLING,  Colo.,  city  and  county-seat  in 
Logan  County,  on  the  South  Platte  River,  118 
miles  northeast  of  Denver,  on  the  Union  Pacific 
and  the  Chicago,  Burlington  and  Quincy  rail¬ 
roads.  It  has  a  sugar  beet  factory  and  is  a 
trade  centre  for  sugar  beets,  alfalfa  and  live¬ 
stock.  Pop.  (1920)  6,415. 

STERLING,  Ill.,  city  in  Whiteside  County; 
on  the  Rock  River,  and  on  the  Chicago  and 
Northwestern  and  the  Chicago,  Burlington  and 
Quincy  railroads,  about  110  miles  west  of  Chi¬ 
cago  and  50  miles  northeast  of  Rock  Island. 
Electric  lines  connect  the  city  with  many  of  the 
nearby  places.  It  was  settled  in  1834  by  Heze- 
kiah  Brink;  and  founded  as  two  places,  Chat¬ 
ham  and  Harrisburg,  in  1837.  In  1839  they 
were  consolidated,  and  on  16  Feb.  1857  organ¬ 
ized  as  the  village  of  Sterling.  In  1872  it  was 
reorganized  _  under  the  Illinois  general  law. 
Sterling  is  in  a  fertile  agricultural  and  rich 
dairy  region,  and  its  excellent  water  power  con¬ 
tributes  to  its  manufacturing  advantages.  The 
chief  industrial  establishments  are  farm  imple¬ 
ments,  nuts  and  bolts,  wire  factories,  gas  en¬ 
gine  works,  condensed  milk,  ice  cream,  candy, 
hearse  factories,  pump  factory,  foundries,  ma¬ 
chine  shops,  buggy  factory,  silver  plating  and 
hardware  works.  There  are  about  3,000  em¬ 
ployees.  There  are  14  churches,  a  township 
high  school,  three  graded  schools,  one  parish 
school  and  one  business  college.  One  State,  one 
savings  and  two  national  banks  have  a  com¬ 
bined  capital  of  $300,000.  The  government  is 
commission  form.  Pop.  (including  Rock  Fall) 
13,000. 

STERLING,  Kan.,  town  in  Rice  County, 
225  miles  west  of  Kansas  City,  on  the  Atchison, 
Topeka  and  Santa  Fe  and  the  Missouri  Pacific 
railroads.  Its  industries  comprise  milling,  grain 
elevators  and  salt  making.  There  are  three 
banks  with  combined  capital  of  $150,000  and 
deposits  aggregating  $600,000.  The  value  of  the 
taxable  property  is  placed  at  $2,183,000.  Ster¬ 
ling  is  the  seat  of  Cooper  College  and  has  a  high 
school,  city  hall  and  library.  The  government 
is  carried  on  through  common  council.  The 
municipal  receipts  average  yearly  $15,000.  Pop. 
(1920)  2,060. 

STERLING.  A  term  used  for  the  <(stand- 
ard55  quality  of  English  silver.  The  British 
sterling  alloy  proportion  has  varied  at  different 
times  in  the  course  of  her  history.  For  a  long 
series  of  years  the  standard  of  silver  (sterling) 
has  been  11  ounces  and  two  pennyweights  of 
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chemically  pure  silver  alloyed  with  18  penny¬ 
weights  of  copper;  which  is  37  parts  out  of  40 
pure  silver  and  three  parts  of  copper,  or,  as 
commonly  expressed,  222  parts  pure  silver  to 
18  parts  alloy.  As  to  the  derivation  of  the 
term  sterling  this  is  a  long-standing  topic  for 
controversy.  Numerically,  the  preponderance  of 
opinion  is  in  favor  of  the  word  being  derived 
from  the  Anglo-Saxon  easier  ling  or  e  sterling. 
Some  writers  describe  the  conditions  thus ; 
The  merchants  of  the  Hanseatic  cities  and  the 
Netherlands  produced  a  better  coinage  than  the 
degraded  English  pieces  and  King  John  (early 
13th  century)  called  in  the  services  of  the  coin¬ 
ers  {money  ers) ,  who  were  known  as  <(easter- 
lings®  or  men  of  the  East,  to  use  their  pro¬ 
ficiency  at  the  English  mint;  and  the  coins  so 
struck  were  termed  esterling  or  sterling.  Cam¬ 
den  (16th  century)  derives  the  word  from 
easterling  or  esterling  and  observes  that  the 
money  brought  from  Germany,  in  the  reign  of 
Richard  I  (end  of  12th  century),  was  the 
most  esteemed  on  account  of  its  purity,  being 
called  in  old  deeds  ((nummi  easterling.®  A  stat¬ 
ute  of  Edward  I  reads :  (<Denarius  Angliae 
qui  vocatur  sterlingas,®  etc.  (which  translated 
means  ((the  penny  of  England,  which  is  called 
sterling®).  Du  Cange,  in  1733,  wrote:  <(Ester- 
lingus,  sterlingus,  are  words  relating  to  money, 
and  hence  familiar  to  other  nations,  and  applied 
to  the  weight,  quality,  and  kind  of  money.® 
Documentary  evidence  informs  us  that  the 
weight  known  as  sterling  was  the  equivalent  of 
32  grains  of  wheat.  Pieces  coined  were  double 
sterling,  half  sterling  and  quarter  sterling. 
They  were  all  of  silver.  The  sterling  type  or 
face  (see  Numismatics)  consisted  of  a  royal 
crowned  head,  some  are  full  face,  some  are  in 
profile ;  the  reverse  is  ((a  large  cross  impaling 
the  legend  and  is  cantoned  with  12  bezants.® 
This  mintage  was  copied  in  Scandinavia,  Hol¬ 
land,  Flanders,  in  northern  France,  on  the 
Rhine  and  Westphalia.  The  English  sterling 
type  (face)  remained  constant  for  the  gros, 
penny,  half-penny  and  farthing  from  Edward  I 
(1272)  till  Henry  VII  (1485),  and  was  the 
national  type.  In  the  scale  of  weights  also  the 
pound  sterling  was  standard.  After  the  middle 
of  the  16th  century  sterling  type  disappeared 
from  the  English  coinage  which  retained  the 
term  sterling.  The  Saxon  pound  sterling  was 
divided  into  20  shillings  at  12  pence  each,  so 
that  there  are  20  shillings  to  one  pound  sterling. 
In  her  colonial  financing  guineas  came  into 
use  for  a  time  but  have  since  given  way  to 
the  pound  sterling  as  standard  of  cmnage. 
Some  writers  have  considered  the  derivation 
of  the  term  coming  from  star  because  the  coins 
had  a  cross  carrying  four  sceptres  on  its  arms 
and  looking  like  a  star.  But  there  are  so  many 
sides  and  direct  facts  connected  with  the  word 
sterling  that  a  learned  Frenchman,  J.  Chautard, 
wrote  a  large  work  on  the  subject  without  ex¬ 
hausting  the  stock  of  material  in  hand;  it  is 
entitled  ( Imitations  des  Monnaies  au  Type 
Esterlin*  (Published  in  Nancy  in  1874). 

Clement  W.  Coumbe. 

STERN,  Louis,  American  merchant ;  b. 
Germany,  22  Feb.  1847.  He  received  a  common 
school  education  at  Albany,  N.  Y.,  and  remov¬ 
ing  to  New  York  established  the  well-known 
department  stores  of  Stern  Brothers.  He  was 
the  Republican  candidate  for  president  qf  the 


borough  of  Manhattan  in  1897,  United  States 
commissioner  to  the  Paris  Exposition  of  1900, 
chairman  of  the  executive  committee,  New  York 
State  commission  to  Louisiana  Purchase  Ex¬ 
position  (1904)  and  is  president  of  the  Re¬ 
publican  Club.  He  is  a  member  of  the  Metro¬ 
politan  Museum  of  Art  and  of  the  American 
Museum  of  Natural  History  and  president  of 
the  Hebrew  Orphan  Asylum. 

STERNBERG,  Constantin  Ivanovitch 
Elder  von,  pianist,  composer,  educator  and 
author:  b.  Saint  Petersburg,  Russia,  9  July 
1852.  He  studied  at  the  Leipzig  Conservatory 
under  Moscheles,  Reinecke,  Richter,  Hauptmann 
and  David  in  1856-67;  later  under  Kullak  at 
the  Berlin  Academy  of  Music  in  1872-74,  also 
in  Weimar  and  Rome  under  Liszt.  Became 
conductor  of  operas  in  the  Bruehl  Theatre  in 
Leipzig  and  assistant  chorus  master  at  the  Mu¬ 
nicipal  Theatre  there  from  1867  to  1869.  In 
1870  he  conducted  opera  in  Wurnburg,  Kissin- 
gen  and  became  conductor  of  the  Court  Theatre 
in  Mecklenburg-Strelitz,  1873.  Here  intervened 
his  study  of  the  piano  under  Kullak  and  Liszt, 
and  from  1875  to  1878  he  was  director  of  the 
Academic  Music  School  and  pianist  to  the 
Court  at  Mecklenburg-Schwerin,  which  posi¬ 
tions  permitted  him  to  fill  a  large  number  of 
engagements  for  concerts  in  all  the  large  music 
centres  of  Germany.  In  the  following  year 
his  concert  tours  extended  over  the  most  of 
continental  Europe,  Russia,  Asia  Minor  and 
part  of  central  Asia,  also  northern  Egypt.  At 
the  end  of  this  tour  he  was  summoned  to  play 
for  Emperor  William  I,  who  distinguished  him 
so  markedly  as  Jo  spread  his  fame  across  the 
ocean.  He  received  and,  after  some  hesitation 
due  to  his  being  engaged  to  marry,  accepted  an 
offer  to  play  in  the  United  States  and  Canada 
100  concerts  within  five  months.  He  was  re¬ 
engaged  season  after  season  until  1886  his  wife’s 
ill-health  obliged  him  to  locate  in  the  South 
(Atlanta,  Ga.),  where  he  conducted  a  college 
of  music,  which,  however,  did  not  prevent  him 
from  making  several  concert  tours.  His  depart¬ 
ure  to  Philadelphia  (1890)  called  forth  a  public 
request  to  remain  in  Atlanta,  which  request, 
published  in  the  Constitution  (11  May  1890), 
was  signed  by  the  governor,  the  entire  legis¬ 
lature  of  Georgia,  the  mayor  of  Atlanta  and 
150  of  the  prominent  women  of  the  State  and 
city.  Coming  to  Philadelphia  he  acquired  full 
citizenship  of  the  United  States  and  founded 
the  Sternberg  School  of  Music,  which  has  de¬ 
veloped  many  pianists  and  composers  who  have 
gained  national  reputation.  Withdrawing  grad¬ 
ually  from  the  concert  stage  he  devoted  his 
time  to  composition  and  has  so  far  published 
over  300  pieces  for  the  piano  (many  of  which 
are  in  the  concert  programs  of  the  present 
pianistic  celebrities),  a  number  of  works  for 
chamber  music,  which  have  had  many  public 
performances  in  Petrograd,  Paris,  Leipzig,  Ber¬ 
lin  and  London,  also  several  choral  works  and 
songs,  amounting  up  to  the  present  writing  to 
116  in  opus  numbers,  many  of  these  contain 
from  3  to  10  separate  pieces.  Sternberg  is  an 
accomplished  linguist,  the  author  of  ( Ethics 
and  Esthetics  of  Piano  Playing*  and  a  frequent 
contributor  of  essays  to  musical  and  other 
periodicals. 

STERNBERG,  stern'berg,  George  Miller, 

American  surgeon:  b.  Otsego  County,  N.  Y.,  8 


STERNBURG  —  STERNE 


631 


June  1838;  d.  1915.  He  was  graduated  from 
the  College  of  Physicians  and  Surgeons,  New 
York,  1860.  He  was  appointed  assistant  surgeon 
in  the  United  States  army,  28  May  1861 ;  cap¬ 
tain  and  assistant  surgeon,  28  May  1866;  major 
and  surgeon,  1  Dec.  1875 ;  lieutenant-colonel  and 
deputy  surgeon-general,  12  Jan.  1891;  and  re¬ 
ceived  the  commission  of  brigadier-general,  and 
surgeon-general  in  1893.  He  was  retired  8 
June  1902.  His  first  service  during  the  Civil 
War  was  with  the  Army  of  the  Potomac  and 
later  with  the  Army  of  the  Gulf.  After  the 
war  he  was  in  charge  of  the  United  States 
General  Hospital  in  Cleveland,  Ohio,  served 
through  yellow  fever  and  cholera  epidemics,  and 
during  the  war  with  Spain  (1898),  had  com¬ 
mand  of  the  medical  service.  He  was  a  mem¬ 
ber  of  the  Havana  Yellow  Fever  Commission, 
sent  there  by  the  National  Board  of  Health 
(1879),  and  president  of  the  American  Med¬ 
ical  Association  (1898).  He  has  published 
<  Photo-Micrographs,  and  How  to  Make  Them) 
(1883)  ;  ( Bacteria,  Malaria  and  Malarial  Dis¬ 
eases  )  (1884);  ( Manual  of  Bacteriology* 
(1893)  ;  ( Immunity,  Protective  Inoculations,  and 
Serium-Therapy*  (1897)  ;  ( Sanitary  Lessons  of 
the  War*  (1912).  In  1885  he  was  awarded  the 
Lomb  prize  of  $500  by  the  American  Public 
Health  Association  for  an  essay  entitled  dis¬ 
infection  and  Individual  Prophylaxis  Against 
Infectious  Diseases. * 

STERNBURG,  Herman  von  Speck,  Ger¬ 
man  diplomat:  b.  Leeds,  England,  21  Aug.  1852; 
d.  Heidelberg,  Germany,  24  Aug.  1908.  He  was 
educated  at  the  Furstenschule  Saint  Afra, 
Meissen,  Saxony,  and  the  military  academy  of 
Potsdam,  fought  through  the  Franco-Prussian 
War  in  the  Second  Saxon  dragoons,  and  re¬ 
mained  in  the  military  service  until  1885.  In 
1890  he  entered  on  his  diplomatic  career,  being 
made  successively  first  secretary  of  legation  at 
Peking,  charge  d’affaires  at  Belgrade,  Servia, 
and  first  secretary  of  the  embassy  at  Wash¬ 
ington.  In  1898  he  was  high  commissioner  on 
the  Samoan  commission;  became  consul-gen¬ 
eral  for  British  India  and  Ceylon  in  1900,  min¬ 
ister  plenipotentiary  and  envoy  extraordinary 
to  the  United  States  in  1903,  and  ambassador 
in  July  1903. 

STERNE,  stern,  Adolphus,  Texan  pioneer: 
b.  Cologne,  Germany,  5  April  1801;  d.  New 
Orleans,  La.,  27  March  1852.  Leaving  his 
birthplace  in  his  16th  year  to  escape  military 
duty,  he  came  to  the  United  States,  going  first 
to  New  Orleans  and  then  visiting  Texas  in  1824. 
A  lover  of  adventure  and  proficient  in  many 
languages  and  dialects,  he  joined  the  English 
settlers  in  their  early  struggles  against  the 
Mexicans,  and  took  part  in  the  Fredonian  War. 
Saved  from  being  sentenced  to  death  by  an 
amnesty,  he  went  into  business  at  Nacogdoches, 
and  became  a  notable  figure  in  eastern  Texas. 
He  studied  law,  was  court  interpreter,  and  after 
Texas  won  her  independence  he  served  in  both 
upper  and  lower  houses  of  Congress. 

STERNE,  Laurence,  English  humorist: 
b.  Clonmel,  Ireland,  24  Nov.  1713;  d.  London, 
18  March  1768.  He  was  a  great-grandson  of 
Richard  Sterne,  the  master  of  Jesus  College, 
who  attended  Laud  to  the  scaffold  and  after¬ 
wards  became  archbishop  of  York.  The  arch¬ 
bishop’s  third  son,  named  Simon,  married  Mary 
Jaques,  heiress  to  the  lordship  of  Elvington, 


near  York,  on  the  river  Derwent,  and  subse¬ 
quently  purchased  Woodhouse  Hall  in  the 
parish  of  Halifax.  Their  eldest  son  Richard 
succeeded  to  the  two  estates.  Jaques,  the  third 
son,  entered  the  church,  and  rose  to  many  dig¬ 
nities,  including  an  archdeaconry.  Between 
them  was  born  Roger  Sterne,  father  of  the 
humorist,  who  turned  for  a  career  to  the  army. 
When  a  mere  stripling,  Roger  Sterne  was  ap¬ 
pointed  an  ensign  in  the  34th  regiment  of  foot 
and  passed  the  rest  of  his  life  in  service  on 
the  continent  or  in  English  and  Irish  barracks. 
He  took  part  in  the  siege  and  capture  of  Vigo 
and  in  the  defence  of  Gibraltar.  In  1711  he 
married  at  Dunkirk,  Agnes  Hebert,  of  a  humble 
Irish  family  and  widow  to  a  brother  officer. 
Of  their  seven  children  only  three  lived  be¬ 
yond  the  fourth  year.  For  10  years  the  boy 
moved  about  with  his  parents  from  place  to 
place,  wherever  the  regiment  happened  to  be 
stationed.  Eventually  the  poor  ensign  left  his 
family  and  went  out  to  Jamaica,  where  he  died 
of  fever  in  1731.  As  Laurence  remembered 
him,  Roger  Sterne  was  <(a  little  smart  man  .  .  . 
most  patient  of  fatigue  and  disappointments 
...  in  temper  somewhat  rapid  and  hasty, 
but  of  a  kindly,  sweet  disposition.** 

Long  before  this,  Laurence  had  been  placed, 
by  the  aid  of  his  uncle  Richard,  in  the  Halifax 
grammar  school,  where  he  was  kept  at  his  acci¬ 
dence  for  some  seven  years,  and  then  sent  to 
Cambridge  on  an  allowance  of  £30  a  year.  Lau¬ 
rence  Sterne  was  admitted  to  Jesus  College  as 
a  sizar  in  1733,  and  the  next  year  he  was  elected 
to  one  of  the  several  scholarships  founded  by 
his  great  grandfather.  At  the  university  the 
young  man  in  no  way  distinguished  himself, 
and  in  after  life  he  ridiculed  the  curriculum. 
Graduating  A.B.,  in  January  1736-37,  he  was 
ordained  deacon  in  the  following  March.  In 
1738  he  was  admitted  to  the  priesthood  and  ob¬ 
tained,  through  the  influence  of  his  uncle 
Jaques,  the  vicarage  of  Sutton-in-the-Forest, 
eight  miles  from  York.  To  this  preferment 
was  soon  added  the  neighboring  Stillington  and 
a  prebendal  stall  in  York  minster.  On  30 
March  1741  he  married  Elizabeth,  daughter  to 
Robert  Lumley,  sometime  rector  of  Bedale,  and 
immediately  settled  in  the  parsonage  at  Sutton. 
He  lived  there  for  20  years.  Two  daughters 
were  born,  of  whom  only  Lydia  reached  ma¬ 
turity.  Besides  officiating  in  his  two  parishes 
and  taking  his  turns  at  preaching  in  the  cathe¬ 
dral,  the  vicar  cultivated  his  glebe  and  pur¬ 
chased  two  farms  for  large  crops  of  oats  and 
barley.  He  amused  himself  with  fiddling  and 
painting,  read  hundreds  of  books  on  all  sorts 
of  subjects  and  visited  extensively  among  con- 
vival  squires.  Possessing  a  facile  pen,  he  wrote 
for  a  time  political  articles  for  his  uncle  Jaques, 
and  twice  he  appeared  in  print  with  a  sermon. 
A  pamphlet  called  (A  Political  Romance)  (Jan¬ 
uary  1795)  brought  to  a  gay  close  a  hot  dispute 
then  waging  in  the  York  chapter.  Aware  now 
that  he  could  write  so  as  to  make  his  reader 
laugh,  he  began  (The  Life  and  Opinions  of 
Tristram  Shandy,  Gent,*  the  first  two  volumes 
of  which  were  given  to  the  public  in  December 
1759.  In  the  following  march  Sterne  went  up 
to  London  and  met  his  great  fame.  After  see¬ 
ing  through  the  press  a  second  edition  of  his 
book  and  two  volumes  of  sermons,  he  returned 
to  the  north  and  settled  at  Coxwold,  a  parish 
at  the  foot  of  the  Hambleton  Hills,  which  had 
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been  bestowed  upon  him  by  Lord  Fauconberg. 
In  the  parsonage  there,  renamed  Shady  Hall, 
Sterne  went  on  with  his  comic  romance,  nine 
volumes  in  the  whole,  which  appeared  in  further 
instalments  near  the  beginning  of  several  years 
down  to  1767.  Two  more  volumes  of  sermons 
were  issued  in  1765. 

Never  strong,  Sterne  broke  down  in  Janu¬ 
ary  1762,  and  hurried  across  the  channel.  After 
a  brief  stay  in  Paris,  where  statesmen,  philoso¬ 
phers  and  the  world  of  fashion  crowded  about 
him,  he  moved  south  to  Toulouse,  where  he  was 
joined  by  wife  and  daughter.  He  remained  in 
southern  France  till  the  summer  of  1764,  when 
he  returned  alone  to  Coxwold.  His  health 
failing  again,  he  set  out  for  France  in  October 
1765  on  his  famous  sentimental  journey.  He 
traveled  mostly  by  chaise  from  Calais  via 
Montreuil  to  Paris,  on  to  the  south  through 
Languedoc  and  then  crossing  over  into  Italy  on 
to  Rome  and  Naples.  He  was  back  at  Coxwold 
in  the  summer  of  1766.  All  this  time  his  wife 
and  daughter  remained  abroad.  While  in  Lon¬ 
don  for  the  winter  of  1766-67,  Sterne  met  and 
fell  in  love  with  Mrs.  Elizabeth  Draper,  wife 
to  a  writer  in  the  service  of  the  East  India 
Company.  She  sailed  for  India  in  April  1767 
and  poor  Yorick  was  left  broken-hearted.  Mrs. 
Draper  is  the  Eliza  of  the  Sentimental  Jour¬ 
ney*  and  of  a  series  of  letters.  After  her  de¬ 
parture  for  India,  Sterne  had  a  serious  illness 
from  which  he  barely  recovered.  In  June  he 
returned  to  Coxwold,  where  he  recorded  his 
sensations  from  day  to  day  in  a  journal  he  kept 
for  Eliza,  and  began  (A  Sentimental  Journey 
through  France  and  Italy.*  In  the  following 
January  he  went  up  to  London  with  the  new 
book,  which  was  published  on  26  Feb.  1768. 
He  soon  took  to  his  bed  and  died  18  March 
1768  at  his  lodgings  in  Old  Bond  street.  At  the 
time  he  was  alone  save  for  a  nurse  and  a  foot¬ 
man  whom  friends  had  sent  to  inquire  after 
him.  Four  days  later  he  was  buried  in  Saint 
George’s  cemetery  on  the  Bayswater  road.  Ac¬ 
cording  to  a  story  which  is  probably  true,  his 
body  was  taken  up  and  sold  for  dissection  to 
the  professors  of  anatomy  at  Cambridge.  The 
next  3^ear  Mrs.  Sterne  swept  his  study  for  three 
more  volumes  of  sermons ;  and  in  1775,  Lydia, 
then  Mrs.  Medalle,  brought  out  her  father’s  let¬ 
ters  and  brief  autobiography. 

Stern’s  career  appeals  strongly  to  the  imagi¬ 
nation.  An  obscure  country  parson  till  his 
47th  year,  he  at  once  became  known  throughout 
western  Europe.  Everybody  wished  to  see  the 
man  who  had  written  (Tristram  Shandy.*  In 
London  and  in  Paris  there  always  awaited  him 
<(dinners  a  fortnight  deep.®  A  letter  addressed 
to  ((Mr.  Tristram  Shandy,  Europe,®  was  handed 
him  by  the  postboy  on  the  way  to  Sutton. 
When  Lessing  heard  of  Yorick’s  death,  he  said 
that  he  would  gladly  have  given  him  five  years 
from  his  own  life.  See  Sentimental  Journey, 
A ;  and  Tristram  Shandy. 

Bibliography. — .In  1780,  Sterne’s  original 
publishers  issued  his  work  in  10  volumes.  Of 
the  numerous  reprints,  the  best  is  the  one  edited 
by  J.  P.  Brown  (London  1873).  It  includes 
some  additional  letters.  The  convenient  edition 
by  Saintsbury  (6  vols.,  London  1894)  omits 
most  of  the  sermons.  The  (Works  and  Life) 
(12  vols.,  New  York  1904),  edited  by  Cross, 
contains  the  recently  recovered  ‘Journal  to 
Eliza,*  additions  to  the  correspondence,  Mrs. 


Draper’s  letters  to  friends  in  England,  a  body 
of  anecdotes,  and  the  (Life)  (annotated)  by 
Fitzgerald.  This  standard  biography  by  Fitz¬ 
gerald,  published  in  1864,  was  revised  in  1896 
and  reprinted  in  1905.  Consult  also  Traill’s 
( Laurence  Sterne*  in  ( English  Men  of  Letters 
Series )  (London  and  New  York  1882)  ;  Stap- 
fer’s  Raurence  Sterne,  sa  personne  at  ses 
ouvrages)  (Paris  1870),  and  Thackeray’s  Eng¬ 
lish  Humorists. )  Of  more  special  interest  are 
Texte’s  Rousseau  et  le  cosmopolitisme  lit- 
terarie  au  XVIII  erne  siecle*  (Paris  1895),  and 
Thayer’s  (Laurence  Sterne  in  Germany,*  with 
a  biliography  (New  York  1905). 

Wilbur  L.  Cross, 

Professor  of  English,  Yale  University. 

STERNE,  Simon,  American  lawyer  and 
economist:  b.  Philadelphia,  23  July  1839;  d. 
New  York,  22  Sept.  1901.  He  studied  at  the 
University  of  Heidelberg,  was  graduated  from 
the  law  department  of  the  University  of  Penn¬ 
sylvania  in  1859,  and  was  admitted  to  the  bar 
of  New  York  in  1860.  He  represented  many 
corporate  interests,  and  paid  special  attention 
to  real  estate  and  constitutional  law.  He  found 
time  to  take  part  in  social  and  civic  reform, 
lectured  on  political  science  at  Cooper  Institute 
(1861-63),  and  was  secretary  of  the  committee 
of  70  for  the  overthrow  of  the  Tweed  Ring 
(1870).  He  was  appointed  in  1875  on  a  com¬ 
mission  to  devise  plans  for  the  government  of 
cities,  and  in  1895  on  a  commission  to  recom¬ 
mend  changes  in  methods  of  administration ; 
and  by  President  Cleveland  in  1896  to  report 
as  to  the  relations  of  western  European  govern¬ 
ments  to  railways.  Besides  a  large  number  of 
articles  on  historical  and  political  economic 
subjects,  he  published  Representative  Govern¬ 
ment  (1871);  ‘Suffrage  in  Cities)  (1878); 
hindrances  to  Prosperity0  (1879)  ;  Consti¬ 
tutional  History  and  Political  Development  of 
the  United  States1*  (1882)  ;  Railways  in  the 
United  States*  (1912).  Consult  Foord,  Rife 
and  Public  Services  of  Simon  Sterne*  (1903). 

STERNER,  Albert  Edward,  American  ar¬ 
tist:  b.  London,  England,  8  March  1863.  He 
studied  at  Julien’s  Academy  and  the  Ecole  des 
Beaux  Arts,  Paris,  and  in  1881  came  to  the 
United  States,  opening  his  studio  in  New  York 
in  1885.  He  is  best  known  for  his  illustrations, 
which  are  effectively  drawn  and  possess  refine¬ 
ment  and  charm,  while  notable  among  his  oil 
paintings  are  ‘The  Bachelor*  and  ‘Portrait  of 
My  Son.*  He  became  an  associate  of  the 
National  Academy  of  Design  in  1910,  and  in¬ 
structor  at  the  Art  Students’  League  and  the 
New  York  School  of  Applied  Design  for 
Women. 

STERNHOLD,  stern'hold,  Thomas,  Eng¬ 
lish  hymnologist :  b.  Blakeney,  Gloucestershire, 
about  1500;  d.  1549.  He  was  one  of  the 
versifiers  of  the  first  metrical  version  of  the 
Psalms,  long  used  in  public  worship  in  churches, 
but  superseded  by  the  version  of  Tate  and 
Brady,  published  in  1698.  He  was  educated  at 
Oxford,  became  groom  of  the  robes  to  Henry 
VIII,  and  held  a  similar  office  under  Edward 
VI.  The  principal  coadjutor  of  Sternhold  in 
his  versification  of  the  Psalter  was  John  Hop¬ 
kins.  The  first  edition  (1548)  contained  19 
psalms,  the  second  (1549)  37  psalms,  translated 
by  Sternhold,  the  third  (1551)  includes  7  trans- 
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lated  by  Hopkins.  In  1562  appeared  (The 
Whole  Book  of  Psalms.* 

STERNUM,  the  breastbone  in  vertebrates. 
See  Anatomy,  Comparative;  Ornithology; 
Osteology. 

STERRETT,  James  Macbride:  b.  How¬ 
ard,  Pa.,  13  Jan.  1847.  He  graduated  A.B.,  Uni¬ 
versity  of  Rochester,  1867 ;  A.M.,  Harvard  Uni¬ 
versity,  1870;  B.D.,  Episcopal  Theological  School, 
Cambridge,  Mass.,  1872;  D.D.,  University  of 
Rochester,  1886.  He  was  ordained  in  the  Prot¬ 
estant  Episcopal  Church,  1872;  served  in  Brook¬ 
lyn,  Wellsville,  N.  Y.,  and  Bedford,  Pa.,  1872- 
1882;  professor  of  ethics  and  apologetics  in 
the  Seabury  Divinity  School,  Faribault,  Minn., 
1882-92;  professor  of  philosophy  in  the  George 
Washington  University,  1892-1909;  professor 
emeritus  on  The  Carnegie  Foundation,  1909; 
president,  Society  for  Philosophical  Inquiry, 
1893-1910;  rector  of  All  Souls’  (Sterrett)  Me¬ 
morial  Church,  1911.  He  is  author  of  ( Studies 
in  Hegel’s  Philosophy  of  Religion)  (1889)  ; 
( Reason  and  Authority  in  Reli,gion)  (1891)  ; 
(The  Ethics  of  Hegel*  (1893)  ;  (The  Freedom 
of  Authority*  (1905). 

STERRETT,  John  Robert  Sitlington, 

American  educator  and  classical  scholar :  b. 
Rockbridge  Baths,  Va.,  4  March  1851 ;  d.  1914. 
He  was  educated  at  the  universities  of  Vir¬ 
ginia,  Leipzig,  Berlin,  Athens  and  Munich. 
After  holding  professorships  of  Greek  at  Miami 
University  and  the  University  of  Texas  he  was 
called  to  Amherst  College,  1892-1901 ;  he  became 
head  of  Greek  department  at  Cornell  University, 
1901.  He  was  a  professor  in  the  American 
School  of  Classical  Studies  at  Athens,  Greece, 
1896-97,  led  various  archaeological  expedi¬ 
tions  to  Asia  Minor,  and  was  a  joint  editor  of 
the  'American  Journal  of  Archaeology.  Among 
his  publications  are  (Qua  in  re  Hymni  Ho- 
merici  quinque  majores  inter  se  differunt* 
(1881)  ;  ( Inscriptions  of  Tralles1*  (1885)  ; 
( Notebook  of  a  Traveling  Archaeologist* 
(1889) ;  (The  Torch-race*  (1902) ;  (Research 
in  Asia  Minor  and  Syria*  (1911). 

STESICHORUS,  ste-sik'6-rus,  Greek 
poet:  ib.  Himera,  Sicily,  or  perhaps  Locrian 
Mataurus,  Italy,  about  640.  b.c.  ;  d.  Catana, 
555  b.c.  His  own  name,  Tisias,  he  changed  to 
Stesichorus  (<(conductor  of  the  choric  ode**) 
as  the  inventor  of  strophe,  anti-strophe  and 
epode.  With  his  predecessor,  Aleman,  he 
stands  at  the  head  of  Dorian  poets  of  the  lyric 
dance.  He  incurred  the  wrath  of  Phalaris  by 
the  warning  and  poetic  appeals  which  he 
addressed  to  his  townsmen  in  view  of  the 
tyranny  of  that  prince  and  died  in  exile.  He 
employed  folk-tales,  the  impersonal  love  poem 
and  Epic-Doric  dialect.  He  is  considered  one 
of  the  powerful  influences  in  Greek  poetry. 
He  gave  life  and  secular  force  to  the  Greek 
religious  hymn,  by  giving  it  and  his  other  poetry 
a  more  epic  expression  and  form ;  and  he  is 
looked  upon  as  the  forerunner  of  Greek  ro¬ 
mance.  He  also  set  the  style  and  versification 
for  Greek  lyric  poetry  so  firmly  that  they 
suffered  little  subsequent  change.  His  frag¬ 
ments  are  collected  in  Bergk’s  (Poetse  Lyrici 
Graeci.*  Consult  Farnell,  G.  S.,  ( Greek  Lyric 
Poetry*  (London  1891)  ;  Smyth,  H.,  <  Greek 
Melic  Poets*  (London  1900) ;  Wright,  W.  C., 


(A  Short  History  of  Greek  Literature*  (New 
York  1907). 

STETEFELDITE,  a  mineral  containing 
silver  with  copper,  iron,  antimony  and  sulphur. 
An  ore  of  some  importance  in  Klondike  district, 
N  evada. 

STETHOSCOPE,  an  instrument,  the  in¬ 
vention  of  Laennec  (q.v.),  originally  consisting 
of  a  short  wooden  tube,  from  7  to  12  inches 
long,,  widening  toward  each  end,  with  which 
physicians  sounded  the  lungs  by  pressing  on 
the  chest  or. back  and  listening;  also  for  diag¬ 
nosing  hernia,  pregnancy,  etc.  The  modern 
form  of  the  instrument  has  two  ear-tubes  with 
flexible  attachments,  so  that  the  physician  hears 
simultaneously  with  both  ears.  The  differential 
stethoscope  permits  comparison  of  sounds  in 
different  parts  of  the  body.  Another  improve¬ 
ment  is  the  phonendoscope,  which  renders  audi¬ 
ble  more  minute  sounds. 

STETSON,  Francis  Lynde,  American 
jurist:  b.  Keeseville,  N.  Y.,  23  April  1846;  d. 
New  York,  5  Dec.  1920.  He  was  graduated  at 
Williams  College  in  1867  and  took  his  LL.B.  at 
Columbia  University  in  1869.  He  engaged  in 
practice  in  New  York  and  became  known  as  an 
authority  on  corporation  and  railroad  law.  He 
was  retained  as  general  counsel  by  the  United 
Steel  Corporation,  the  International  Mercantile 
Marine  Company,  the  Northern  Pacific  and  the 
Southern  railroads,  and  the  United  States  Rub¬ 
ber  Company.  He  was  also  a  railroad  and  cor¬ 
poration  director.  He  was  a  trustee  of  Williams 
College  and  a  director  of  the  New  York  Bo¬ 
tanical  Gardens. 

STETSON,  John  Batterson,  American 
philanthropist:  b.  Orange,  N.  J.,  5  May  1830; 
d.  near  Deland,  Fla.,  18  Feb.  1906.  He  engaged 
in  hat  manufacture  and  founded  the  John  B. 
Stetson  Company,  with  the  largest  factories  in 
the  world.  Connected  with  them  are  reading- 
rooms,  library,  armory,  etc.  He  built  Stetson 
Hall  for  Deland  University  at  Deland,  Fla., 
and  added  other  endowments,  the  name  of  the 
institution  being  changed  to  the  John  B.  Stet¬ 
son  University. 

STETTIN,  stet-ten',  Germany,  in  Prussia, 
capital  and  port  of  Pomerania,  and  of  the  .gov¬ 
ernment  of  Stettin,  on  the  Oder,  60  miles  north¬ 
east  of  Berlin.  The  old  and  new  towns  are 
distinct  sections.  Since  the  removal  of  the  for¬ 
tifications  (1873)  the  town  has  extended  greatly 
and  several  outlying  villages  have  become  incor¬ 
porated  in  the  main  town.  Both  the  Oder  and 
the  Parnitz,  a  tributary,  are  spanned  by  sev¬ 
eral  bridges.  There  are  numerous  public 
squares  embellished  by  statues  of  German  sov¬ 
ereigns  and  other  celebrities.  There  are  many 
churches,  of  which  the  churches  of  Saint  James 
(14th  century)  and  Saint  Peter’s  (1124)  are 
most  noteworthy,  also  a  fine  synagogue.  Of 
secular  buildings  may  be  mentioned  the  royal 
palace  (1346),  now  used  for  government  pur¬ 
poses  ;  the  old  town-hall,  the  exchange,  asylum, 
orphan-home,  concert-hall  and  club,  arsenal, 
schools  of  architecture,  technical  school,  etc. 
Stettin  is  one  of  Germany’s  chief  ports  and  an 
important  shipbuilding  centre.  The  industries 
are  varied  and  include  iron-foundries,  engi¬ 
neering  works,  manufacturing  of  ready-made 
clothing,  chemical,  cement,  soap,  oil,  paper  and 
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pasteboard  works,  sugar  refineries  and  famous 
breweries  and  distilleries.  In  1898  a  free  har¬ 
bor  east  of  the  Lastadie  suburb  was  opened, 
and  in  1900  another  new  harbor  on  the  east 
bank  of  the  Oder.  A  ship-canal  connects 
Stettin  with  Berlin,  and  ocean-going  vessels 
now  load  and  unload  at  its  docks.  The  imports 
include  coal,  iron,  soda  and  potash,  seeds, 
coffee,  cotton,  wine,  corn,  herrings,  timber;  the 
exports  are  sugar,  timber,  liquor,  grain,  po¬ 
tatoes  and  flour.  In  the  12th  century  Stettin 
had  already  attained  considerable  importance. 
In  1121  Boleslas,  Duke  of  Poland,  introduced 
Christianity.  The  Treaty  of  Westphalia  ceded 
the  town  to  the  Swedes,  and  it  subsequently 
became  a  possession  of  Prussia.  Pop.  257,400. 

STEUART,  stu'art,  John  Alexander, 
Scottish  novelist:  b.  Perthshire,  3  July  1861. 
After  traveling  extensively  in  North  America 
he  entered  journalism,  and  returning  to  Europe 
settled  in  London  and  was  editor  of  The 
Publishers’  Circular  (1896-1900).  He  has  pub¬ 
lished  ‘A  Millionaire’s  Daughters)  (1888)  ; 
‘Letters  to  Living  Authors)  (1890)  ;  ‘The 
Eternal  Quest)  (1901)  ;  (A  Son  of  God> 
(1902)’;  ‘The  Hebrews*  (1903);  ‘The  Red 
Reaper*  (1905)  ;  (Quicksands*  (1907)  ;  (Faces 
in  the  Mist*  (1911)  ;  ‘The  Rock  of  the  Ravens* 
(1912);  ‘Cupid,  V.  C*  (1916). 

STEUBEN,  stu'ben  (Ger.  stoi'ben),  Fried¬ 
rich  Wilhelm  August  Heinrich  Ferdinand, 

Baron  von,  Prussian  soldier  and  American  gen¬ 
eral :  b.  Magdeburg,  Prussia,  15  Nov.  1730;  d. 
Steuben,  Oneida  County,  N.  Y.,  28  Nov.  1794. 
Before  coming  to  America  he  had  attained  the 
rank  of  lieutenant-general  in  the  Prussian  army, 
and  had  won  distinction  in  the  Seven  Years’ 
War.  At  its  close  he  retired  from  military  life, 
but  was  persuaded  by  colonial  representatives 
in  France  to  come  to  the  assistance  of  the 
American  people.  He  at  once  became  an  en¬ 
thusiastic  supporter  of  the  American  cause,  and, 
tendering  his  services  to  Congress  in  1777,  was 
assigned  to  the  main  army  under  Washington 
at  Valley  Forge.  His  splendid  discipline  and 
ability  as  an  organizer  were  at  once  recognized 
by  Washington,  who  recommended  his  appoint¬ 
ment  as  inspector-general  of  the  entire  army. 
Unable  to  attain  a  separate  command  in  the 
open  field,  he  spent  most  of  his  time  recruiting 
the  forces  sent  to  those  who  took  a  more  promi¬ 
nent  part  in  the  war;  but  it  was  undoubtedly 
due  to  his  almost  unrecognized  efforts  that  the 
American  troops  were  from  the  first  so  well 
organized  and  disciplined  a  body.  He  attained 
at  last  his  coveted  place  as  an  officer  in  the 
line,  and  as  major-general  of  the  forces  at 
Yorktown  received  the  first  offer  of  capitulation 
from  Lord  Cornwallis.  Refusing  to  be  re¬ 
lieved  by  Lafayette,  he  was  allowed  to  remain 
with  his  command  until  the  complete  surrender 
of  the  enemy.  At  the  close  of  the  war  he  was 
refused  pecuniary  remuneration  which  he  had 
asked  of  the  colonies  in  the  event  of  their  suc¬ 
cess,  but  to  recuperate  his  fortunes,  abandoned 
for  their  cause,  was  subsequently  awarded  sev¬ 
eral  grants  of  land,  among  them  a  township  in 
northern  New  York,  where  he  spent  the  re¬ 
mainder  of  his  life  in  a  log-cabin,  within  the 
present  limits  of  Utica,  N.  Y.,  and  where  a 
monument  to  his  memory  was  unveiled  3  Aug. 
1914.  Consult  Sparks,  ‘American  Biography*  ; 
Kapp,  ‘Life  of  Steuben*  (1860). 


•  STEVENS 

STEUBENVILLE,  stu'ben-vil,  Ohio,  city, 

county-seat  of  Jefferson  County,  on  the  Ohio 
River,  and  on  the  Pittsburgh,  Chicago,  Cin¬ 
cinnati  and  Saint  Louis,  the  Cleveland  and 
Philadelphia  division  of  the  Pennsylvania,  the 
Wabash  (Wheeling  and  Lake  Erie)  railroads, 
about  68  miles  below  Pittsburgh,  Pa.,  and  23 
miles  north  of  Wheeling,  W.  Va.  In  1786  a  fort 
was  built  on  the  site  of  the  present  city.  In 
1798  the  place  was  laid  out  as  a  town,  and  in 
1851  it  was  incorporated  as  a  city.  It  was  one 
of  the  first  American  towns  to  use  steam  for 
manufacturing  purposes. 

The  city  is  in  an  agricultural  and  coal  and 
gas  region,  and  has  valuable  clay,  deposits,  pe¬ 
troleum  wells  and  large  quarries  of  excellent 
building  stone.  The  chief  manufacturing  estab¬ 
lishments  are  iron  and  steel,  soap,  tin  plate  and 
clay  works,  potteries,  foundries,  glass  factories, 
blast  furnaces,  a  paper  mill,  flour  mills,  boiler 
and  tube  works,  machine-shops  and  nail  and 
electric  light  furnishings  and  factories. 

The  city  possesses  numerous  good  churches, 
a  high  school  opened  in  1860  and  public  and 
parish  schools,  private  commercial  colleges,  a 
Carnegie  public  and  school  libraries.  It  has 
four  regular  banks  and  two  private  banks  and 
two  building  and  loan  associations.  Pop.  (1920J 
28,508. 

STEUNENBURG,  Frank,  American  states¬ 
man:  b.  Keokuk,  Iowa,  8  Aug.  1862;  d.  De¬ 
cember  1905.  He  removed  to  Caldwell,  Idaho, 
in  1887,  and  engaged  in  the  newspaper  business. 
In  1889  he  was  a  member  of  the  convention 
which  framed  the  State  constitution,  and  in 
1890  he  was  elected  to  the  State  legislature. 
He  was  elected  governor  of  Idaho  by  the  Popu¬ 
list  party  in  1898,  and  served  in  that  capacity 
until  1901.  He  was  assassinated  by  Harry  Or¬ 
chard  (q.v.)  in  1905,  because  of  enmity  engen¬ 
dered  by  his  handling  of  the  miners’  strikes  dur¬ 
ing  his  administration. 

STEVENS,  Abel,  Methodist  Episcopal 
clergyman  and  author:  b.  Philadelphia,  Pa.,  19 
Jan.  1815;  d.  San  Jose,  Cal.,  12  Sept.  1897.  He 
studied  at  Wesleyan  University,  entered  the 
New  England  Conference  of  the  Methodist 
Episcopal  Church  in  1834,  and  held  pastorates 
at  Boston,  Mass.,  and  Providence,  R.  I.  He 
was  editor  of  Zion’s  Hemld  in  1840-52,  of  the 
National  Magazine  in  1853-54  and  of  the  Chris¬ 
tian  Advocate  in  1856-60.  He  returned  to  active 
duty  as  a  pastor  in  New  York  and  Mamaro- 
neck,  N.  Y.,  in  1860-65,  and  in  1865-74  was 
joint  editor  of  the  Methodist.  He  subsequently 
traveled  extensively  in  Europe,  and  was  for  a 
time  in  charge  of  the  American  Union  Church 
at  Geneva,  Switzerland.  His  writings  on  the 
history  of  Methodism  are  exhaustive  and  au¬ 
thoritative.  Author  of  ( Memorials  of  the  In¬ 
troduction  of  Methodism  into  the  Eastern 
States*  (2  vols.,  1847-52)  ;  ‘History  of  the 
Religious  Movement  of  the  Eighteenth  Century, 
Called  Methodism*  (3  vols.,  1858-61) ;  ‘The 
History  of  the  Methodist  Episcopal  Church  in 
the  United  States  of  America*  (4  vols.,  1864- 
77)  ;  ‘A  Compendious  History  of  American 
Methodism*  (1867);  ‘Madame  de  Stael*  (2 
vols.,  1881)  ;  ‘Christian  Work*  (1882),  etc. 

STEVENS,  ste'venz,  Alfred,  Belgian 

painter:  b.  Brussels,  11  May  1828;  d.  Paris, 
France,  24  Aug.  1906.  He  studied  under  Navez 
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at  Brussels  and  Roqueplan  at  Paris,  and  won 
a  first-class  medal  at  the  Paris  Exposition  of 
1867.  He  soon  evinced  striking  talent  in  por¬ 
traying  fashionable  and  elegant  life  in  Paris 
of  the  day  —  such  as  the  lady  in  her  boudoir, 
with  all  the  bright,  piquant  accessories  added  in 
a  spirit  as  suggestive,  but  not  so  bitter  as  that 
which  characterized  Hogarth,  although  his  later 
pictures  which  take  their  subjects  from  common 
life  had  a  distinctly  ethical  motif.  Among  his 
best-known  canvases  are  (The  New  Year’s 
Gift) ;  ( Innocence5  ;  (The  Allegory  of  Spring)  ; 
(The  Visit> ;  (The  Parisian  Woman  turned 
Japanese,5  and  ( Morning  in  the  Country5.  He 
also  painted  for  the  king  of  the  Belgians  four 
figures  in  fresco  representing  the  four  seasons, 
—  female  figures  in  modern  costume.  His  (Five 
O’Clock  Tea)  is  in  the  Vanderbilt  collection, 
New  York. 

STEVENS,  Alfred  George,  English  sculp¬ 
tor  :  b.  Blandford,  Dorsetshire,  1818 ;  d.  London, 
1  May  1875.  He  was  educated  at  the  village 
school,  and  for  a  time  followed  his  father’s 
trade  of  house-painter.  The  assistance  of  a 
friend  enabled  him  to  study  painting,  architec¬ 
ture,  and  sculpture  in  Italy,  where  he  lived  from 
1833  till  1842,  being  for  some  time  a  pupil  of 
Thorwaldsen.  After  his  return  to  England  he 
became  a  teacher  for  two  years  in  the  School 
of  Design.  He  is  to  be  looked  upon  as  one  of 
the  most  important  figures  in  the  history  of 
English  sculpture.  He  was  a  follower  of 
Michelangelo  and  the  Renaissance,  yet  broke 
completely  with  the  English  tradition  of  stiff 
classicality,  and  worked  naturally  and  freely  at 
the  dictates  of  his  own  individuality,  bringing 
about  something  like  a  revolution  in  the  ideals 
of  English  statuary.  His  influence  was  more 
active  after  his  death,  and  during  his  lifetime 
his  genuine  strength  and  greatness  were  only 
known  to  the  few.  His  great  work  is  the  monu¬ 
ment  to  the  Duke  of  Wellington  in  Saint  Paul’s. 
Consult  Stannus,  Alfred  Stevens  and  His 
Work)  (1891);  Armstrong,  Alfred  Stevens: 
a  Biographical  Study5  (1881). 

STEVENS,  Benjamin  Franklin,  American 
bibliographer,  brother  of  Henry  Stevens  (q.v.)  : 
b.  Barnet,  Vt.,  19  Feb.  1833;  d.  London,  Eng¬ 
land,  5  March  1902.  He  studied  at  Middlebury 
College,  and  in  1860  went  to  London  to  engage 
with  his  brother  Henry  in  his  rare  book  busi¬ 
ness.  He  made  a  chronological  catalogue  of 
the  American  documents  of  the  period  1763-84 
in  England,  France,  Holland  and  Spain,  and 
likewise  secured  facsimiles  of  many  important 
manuscripts  concerning  American  history.  For 
many  years  he  was  in  charge  of  the  Chiswick 
Press,  and  he  was  agent  for  many  American 
libraries,  as  well  as  being  United  States  dis¬ 
patch  agent  in  London.  His  publications  in¬ 
clude  American  Manuscripts  in  European 
Archives)  (1887)  ;  (The  Campaign  in  Virginia 
in  1781 )  (2  vols.,  1888)  ;  facsimiles  of  Manu¬ 
scripts  in  European  Archives  Relating  to 
America,  1773-17835  (25  vols,  1889-98),  etc. 

STEVENS,  Bertram,  Australian  author 
.and  critic:  b.  Inverell,  New  South  Wales,  9 
Oct.  1872.  He  entered  journalism  and  became 
editor  of  a  literary  section  called  the  fed 
Page)  (in  the  Sidney  Bulletin,  1909-11)  ;  and 
editor  of  the  Australian  magazine,  The  Lone 
Hand  (1911-18).  He  has  written  and  pub¬ 


lished  much  on  literary  matters  and  has  made 
two  anthologies  of  Australian  poetry,  Anthol¬ 
ogy  of  Australian  Verse)  (1906)  and  (Golden 
Treasury  of  Australian  Verse5  (1908).  Among 
his  other  publications  are  Australian  Birth¬ 
day  Book) ;  (Bush  Ballads5;  (The  Charm  of 
Sydney5 ;  <The  Poetical  Works  of  John  Far¬ 
rell,  with  Memoir5 ;  (Verses  by  Victor  Daley, 
with  Memoir.5 

STEVENS,  Ebenezer,  American  soldier: 
b.  Boston,  1751 ;  d.  1823.  He  was  one  of  the 
Massachusetts  colonists  who  took  part  in  the 
memorable  demonstration  in  Boston  harbor  in 
1773,  and  was  an  active  revolutionist  from  1775 
to  the  close  of  the  war,  during  which  he  raised 
three  Massachusetts  companies  for  the  siege  of 
Quebec,  and  served  as  a  commander  in  the 
battles  of  Ticonderoga,  and  later  in  the  Vir¬ 
ginia  campaign.  In  1778  he  became  lieutenant- 
colonel.  He  was  also  an  officer  in  the  War  of 
1812,  engaged  in  the  defense  of  the  New  York 
frontier.  Later  he  was  successful  as  a  merchant 
in  New  York. 

STEVENS,  Edward,  American  soldier:  b. 
Culpeper  County,  Va,  1745;  d.  there,  17  Aug. 
1820.  In  1776  he  became  colonel  of  the  10th 
Virginia  regiment,  the  next  year  checked  the 
forces  of  General  Howe  at  the  battle  of  the 
Brandywine,  and  after  serving  with  distinction 
at  Germantown,  was  appointed  brigadier-gen¬ 
eral  (1779).  He  served  later  at  Camden,  Guil¬ 
ford  Court  House,  and  at  the  siege  of  York- 
town,  his  gallantry  being  highly  commended. 
After  the  adoption  of  the  Virginia  State  con¬ 
stitution  he  was  a  member  of  the  State  senate 
till  1790. 

STEVENS,  Edwin  Augustus,  American 
inventor,  capitalist  and  shipbuilder,  son  of  John 
Stevens  (q.v.):  b.  Hoboken,  N.  J.,  1795;  d. 
Paris,  7  Aug.  1868.  He  made  numerous  experi¬ 
ments  in  steam  navigation  and  in  1861  urged 
the  government  to  put  into  service  his  projected 
ironclad  of  6,000  tons.  This  was  not  done 
and  this  first  ironclad  was  never  finished.  The 
construction  of  this  vessel  was  begun  in  1854, 
under  authorization  by  Congress;  and  $1,000,000 
left  in  Stevens’  will  to  finish  it  was  spent  after 
his  death  in  1868.  Finally  the  boat  was  sold  for 
scrap  iron  in  1880.  He  inherited  a  large  for¬ 
tune  from  his  father  and  his  brother  and  en¬ 
dowed  the  Hoboken  high  school,  and  bequeathed 
$1,000,000  to  establish  at  Hoboken  the  Stevens 
Institute  of  Technology  (q.v.).  He  was  one  of 
the  foremost  railroad  organizers  of  the  United 
States. 

STEVENS,  Edwin  Augustus,  American 

mechanical  engineer,  son  and  namesake  of  the 
founder  of  the  Stevens  Institute  of  Technology 
(q.v.):  b.  Philadelphia,  14  March  1858;  d.  8 
March  1918.  He  was  graduated  at  Princeton  in 
1878  and  thereafter  resided  in  Hoboken,  N.  J., 
where  he  was  director  in  various  corporations. 
He  designed  the  first  screw  ferryboat. 

STEVENS,  Frank  Lincoln,  American 
plant  pathologist :  b.  Syracuse,  N.  Y.,  1  April 
1871.  He  was  graduated  at  Hobart  College  in 
1891,  at  Rutgers  in  1893,  later  studied  at  the 
Ohio  State  University  and  took  his  Ph.D  at 
the  University  of  Chicago  in  1899;  he  also 
studied  at  the  universities  of  Bonn  and  Halle, 
and  at  the  Naples  Zoological  Laboratories.  In 
1902-12  he  was  professor  of  botany  and  plant 
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pathology  at  the  North  Carolina  College  of 
Agriculture  and  Mechanical  Arts,  also  serving 
for  a  time  as  biologist  of  the  North  Carolina 
Agricultural  Experiment  Station.  He  was  dean 
of  the  College  of  Agriculture  and  Mechanical 
Arts  at  the  University  of  Porto  Rico  in  1912— 
14;  and  since  1914  has  been  professor  of  plant 
pathology  at  the  University  of  Illinois.  He 
was  president  of  the  American  Phytopatho- 
logical  Society  in  1910.  Joint  author  of  (The 
Hill  Readers*  (1906)  ;  (Diseases  of  Economic 
Plants1*  (1910)  ;  and  author  of  (The  Fungi 
Which  Cause  Plant  Disease)  (1913),  etc. 

STEVENS,  George  Barker,  American 
professor  of  theology:  b.  Spencer,  N.  Y.,  13 
July  1854;  d.  New  Haven,  Conn.,  22  June  1906. 
He  was  graduated  from  the  University  of  Ro¬ 
chester  in  1887 ;  held  pastorates  in  a  Con¬ 
gregational  and  Presbyterian  church,  1880-85 ; 
studied  in  Germany,  1885-86;  and  became  pro¬ 
fessor  of  New  Testament  criticism  at  Yale 
University  in  1886.  From  1895  till  his  death 
he  was  Dwight  Professor  of  Systematic  Theol¬ 
ogy  in  the  Yale  Divinity  School.  His  publica¬ 
tions  include  (The  Pauline  Theology*  (1892)  ; 
(The  Johannine  Theology)  (1894)  ;  (The  Mes¬ 
sage  of  PauP  (1900)  ;  (The  Message  of  the 
Apostles)  (1901)  ;  (The  Christian  Doctrine  of 
Salvation*  (1905)  ;  (The  Theology  of  the  New 
Testament  (1899)  ;  (The  Teaching  of  Jesus* 
(1909). 

STEVENS,  Henry,  American  bibliographer, 
brother  of  B.  F.  Stevens  (q.v.)  ;  b.  Barnet,  Vt., 
24  Aug.  1819;  d.  South  Hampstead,  England,  28 
Feb.  1886.  He  studied  at  Middlebury  College, 
at  the  Harvard  Law  School  and  was  graduated 
at  Yale  University  in  1841.  He  became  inter¬ 
ested  in  the  bibliography  of  early  American  his¬ 
tory  and  genealogy,  and  in  1845  went  to  London 
to  execute  a  number  of  commissions  for  col¬ 
lectors  of  such  works.  He  lived  there  the  re¬ 
mainder  of  his  life.  He  was  agent  of  the  Brit¬ 
ish  Museum  to  procure  for  it  books  and  manu¬ 
scripts  produced  in  both  North  and  South 
America,  and  through  his  efforts  the  Museum’s 
collection  of  Americana  was  at  the  time  the 
largest  in  the  world.  He  collected  for  the 
Lenox  Library,  New  York;  and  his  collection 
of  documents  relating  to  Benjamin  Franklin 
was  purchased  by  the  United  States  govern¬ 
ment.  His  bibliographical  catalogues  are  of 
great  value,  being  of  rare  accuracy  and  most 
minute  in  detail.  He  published  many  essays 
and  pamphlets  and  edited  many  works  on  Amer¬ 
ican  history.  He  wrote  ( Catalogue  of  a  Library 
of  Works  Relating  to  America1*  0854)  ;  Cata¬ 
logue  of  the  American  Works  in  the  Library 
of  the  British  Museum1*  (1859)  ;  ( Bibliotheca 
Historica)  (1870)  ;  (Bibles  in  the  Canton  Ex¬ 
hibit  (1878)  ;  historical  Collections1*  (2  vols., 
1881-86),  etc. 

STEVENS,  Isaac  Ingalls,  American  mili¬ 
tary  officer:  b.  Andover,  Mass.,  18  March  1818; 
d.  near  Chantilly,  Va.,  1  Sept.  1862.  He  was 
graduated  at  the  United  States  Military  Acad¬ 
emy  in  1839,  and  served  in  the  Mexican  War 
as  adjutant  of  engineers.  From  1849  to  1853  he 
was  in  charge  of  the  coast  survey  at  Washing¬ 
ton.  In  1853  he  resigned  from  the  army  to 
become  governor  of  Washington  Territory.  At 
the  outbreak  of  the  Civil  War  he  was  made 
colonel  of  the  79th  New  York  regiment.  He 
W&S  made  a,  major-general  4  July  1862.  He 


was  killed  while  leading  a  charge  at  Chantilly. 
He  wrote  Campaigns  of  the  Rio  Grande  and 
Mexico)  (1851). 

STEVENS,  John,  American  engineer  and 
inventor:  b.  New  York,  1749;  d.  Hoboken, 
N.  J.,  6  March  1838.  He  was  graduated  .in  law 
in  1771.  In  1787,  having  accidently  seen  the 
imperfect  steamboat  of  John  Fitch,  he  at  once 
became  interested  in  steam  propulsion,  and 
experimented  constantly  for  the  next  30  years 
on  the  subject.  In  1789  he  petitioned  the 
legislature  of  New  York  for  a  grant  of  the  ex¬ 
clusive  navigation  of  the  waters  of  that  State. 
The  petition  was  accompanied  with  drafts  of 
the  plan  of  his  steamboat,  but  the  right  was 
not  granted  because  the  boat  did  not  meet  the 
exactions  made  by  Congress.  The  following 
year  he  again  petitioned  Congress,  this  time 
for  laws  to  protect  American  inventors.  Out 
of  this  petition  and  subsequent  active  interest 
in  the  matter  on  the  part  of  Stevens  have 
sprung  the  present  American  patent  system.  In 
1804  he  constructed  a  propeller,  a  small  open 
boat  worked  by  steam,  and  his  success  was 
such  that  he  built  the  Phenix  which  ran  for 
six  years  on  the  Delaware  river,  a  steamboat, 
which  was  completed  but  a  very  short  time  after 
Fulton  had  finished  the  Clermont.  Fulton  hav¬ 
ing  obtained  the  exclusive  right  to  the  naviga¬ 
tion  of  the  Hudson,  Mr.  Stevens  placed  his 
boats  on  the  Delaware  and  Connecticut.  In 
1812  he  published  a  remarkable  pamphlet  urg¬ 
ing  the  government  to  make  experiments  in 
railways  traversed  by  steam  carriages.  The 
first  steam  ferry  in  the  world  was  established 
by  him  in  October  1811,  connecting  Hoboken 
with  New  York.  His  locomotive  model  (1826) 
was  exhibited  in  operation  and  it  has  been 
claimed  as  the  first  locomotive  run  on  a  track 
in  this  country.  His  other  inventions  and  im¬ 
provements  were  many  and  various. 

STEVENS,  John  Austin,  American  banker, 
son  of  Ebenezer  Stevens  (a.v.)  :  b.  New  York, 
22  Jan.  1795;  d.  there,  19  Oct.  1874.  Fie  was 
graduated  at  Yale  University  in  1813,  and  be¬ 
came  his  father’s  partner  in  the  mercantile  busi¬ 
ness  in  1818.  He  was  president  of  the  New 
York  Bank  of  Commerce  in  1839-66.  As  chair¬ 
man  of  a  committee  of  bankers  of  New  York, 
Boston  and  Philadelphia  he  greatly  assisted  the 
United  States  government  in  negotiating  its 
loans  during  the  Civil  War,  and  he  was  fre¬ 
quently  called  into  consultation  by  the  Treasury 
Department.  He  was  for  many  years  secretary 
of  the  New  York  Chamber  of  Commerce  and 
was  one  of  the  organizers  of  the  New  York 
Merchants’  Exchange,  of  which  he  was  the  first 
president. 

STEVENS,  John  Austin,  American  au¬ 
thor:  b.  New  York,  21  Jan.  1827;  d.  16  June 
1910.  He  was  graduated  at  Harvard  in  1848, 
when  he  entered  commercial  life,  becoming 
secretary  of  the  New  York  Chamber  of  Com¬ 
merce  (1862-68),  and  later,  librarian  of  the 
New  York  Historical  Society.  He  was  founder 
of  the  Society  of  the  Sons  of  the  Revolution 
and  the  Loyal  League,  and  was  the  founder  and 
for  many  years  editor  of  The  Magazine  of 
American  History  (1877-83).  He  wrote  (The 
Expedition  of  Lafayette  against  Arnold* ;  (The 
Burgoyne  Campaign)  ;  (Progress  of  New  York 
in  a  Century*  ;  (The  French  in  Rhode  Island* 
and  UJfe  of  Albert  Gallatin, )  (The  Valley  of 
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the  Rio  Grande> ;  ( Colonial  Records  of  the  New 
York  Chamber  of  Commerce> ;  (New  York 
City.> 

STEVENS,  John  F„  American  civil  engi¬ 
neer  and  railroad  official :  b.  Gardinier,  Me.,  25 
April  1853.  He  was  assistant  engineer  of  the 
city  of  Minneapolis  in  1874-76,  and  was  after¬ 
ward  engaged  in  railroad  engineering.  In  1889 
he  became  connected  with  the  Great  Northern 
Railroad  and  in  1902-03  he  was  its  general  man¬ 
ager.  He  was  later  connected  with  the  Rock 
Island  Railroad,  and  in  1904-05  he  was  second 
vice-president  of  the  Pacific  Railroad.  He  was 
appointed  chief  engineer  of  the  Panama  Canal 
in  1905,  at  the  time  when  its  construction  policy 
was  being  determined,  and  for  two  months  be¬ 
fore  he  resigned,  1  April  1907,  he  was  also 
chairman  of  the  Isthmian  Canal  Commission. 
He  was  vice-president  of  the  New  York,  New 
Haven  and  Hartford  Railroad  in  1907-09;  and 
in  1909-11  he  was  president  of  the  Spokane, 
Portland  and  Seattle,  the  Oregon  Trunk  and 
other  western  railroads. 

STEVENS,  John  Leavitt,  American 
writer  and  diplomat:  b.  Mount  Vernon,  Maine, 
1  Aug.  1820;  d.  Augusta,  Me.,  8  Feb.  1895.  He 
was  ordained  in  1844  in  the  Universalist  minis¬ 
try,  but  was  obliged  to  give  up  the  profession, 
in  1854,  on  account  of  ill-health.  He  became 
associated  with  James  G.  Blaine  on  The  Kenne¬ 
bec  Journal  in  1855 ;  went  to  the  Maine  legisla¬ 
ture,  1865-68,  and  to  the  State  senate,  186&-70. 
He  was  minister  from  the  United,.  States  to 
Uruguay  and  Paraguay,  1870-73;  and  to  Norway 
and  Sweden,  1877-83.  In  1889  he  was  sent  as 
minister  to  the  Hawaiian  Islands,  and  in  1890 
his  rank  was  raised  to  that  of  Envoy  Extraor¬ 
dinary  and  Minister  Plenipotentiary.  In  1893, 
having  placed  the  islands,  then  in  revolution, 
under  the  protection  of  the  United  States,  Ste¬ 
vens  was  recalled  by  President  Cleveland,  who 
did  not  approve  of  his  course;  but  he  was 
exonerated  by  the  Senate.  He  is  the  author 
of  (The  History  of  Gustavus  Adolphus )  (1884) 
and  a  collaborator  on  (Picturesque  Hawaii ) 
(1894). 

STEVENS,  Lillian  M.  N.,  American  tem¬ 
perance  worker;  b.  Dover,  Me.,  1  March  1844; 
d.  Portland,  Me.,  6  April  1914.  She  was  mar¬ 
ried  to  Michael  Stevens  of  Portland,  Me.,  in 
1867.  In  1874  she  was  one  of  the  organizers  of 
the  Maine  Women’s  Christian  Temperance 
Union,  was  its  treasurer  in  1874-77  and  its 
president  the  remainder  of  her  life.  She  was 
also  vice-president  of  the  National  Women’s 
Christian  Temperance  Union  in  1894-98  and  its 
president  from  1898  until  her  death.  She  was 
one  of  the  lady  managers  of  the  Columbian  Ex¬ 
position  in  1892-93. 

STEVENS,  Phineas,  American  soldier:  b. 
Sudbury,  Mass.,  20  Feb.  1707;  d.  Chignecto, 
N.  S.,  6  Feb.  1756.  At  16  he  was  carried  captive 
by  the  Indians  from  Rutland,  Mass.,  to  Saint 
Francis,  Canada  and  learned  their  mode  of 
warfare.  During  King  George’s  War  he  com¬ 
manded  Fort  No.  4,  now  Charlestown,  N.  H., 
and  he  held  this  post  successfully  against  the 
French  and  Indians  till  the  close  of  the  war. 
He  was  sent  to  Canada  in  1749  to  negotiate 
for  exchange  of  prisoners  and  again  in  1752. 
For  journal  of  his  trip  in  1749  consult  (New 
Hampshire  Historical  Collections. )  His  travels 


in  the  American  Colonies  was  edited  by  D.  N. 
Mereness  (New  York  1916). 

STEVENS,  Robert  Livingston,  American 
inventor:  b.  Hoboken,  N.  J.,  18  Oct.  1787;  d. 
there,  20  April  1856.  He  was  a  son  of  John 
Stevens,  inventor.  He  early  became  interested 
in  steam  navigation  and  made  many  improve¬ 
ments  in  the  construction  of  vessels,  among 
which  was  that  of  giving  concave  water  lines  to 
the  hull.  In  1813  he  invented  the  beam-engine, 
percussion  shells  for  smooth-bore  guns,  and  in 
1836  introduced  the  T-rail  on  the  Camden  and 
Amboy  Railroad,  of  which  he  was  president. 
He  made  many  improvements  in  the  marine 
engine. 

STEVENS,  Thaddeus,  American  states¬ 
man:  b.  Danville,  Vt.,  4  April  1792;  d.  Wash¬ 
ington,  D.  C.,  11  Aug.  1868.  He  was  graduated 
at  Dartmouth  College  in  1814;  went  to  York, 
Pa.,  where  he  taught  school.  He  was  gradu¬ 
ated  in  law,  and  began  to  practise  in  Gettys¬ 
burg.  In  1828  he  joined  the  Whig  party,  and 
became  active  in  politics.  He  worked  with 
the  party  of  anti-Masonry  (q.v.),  and  took  part 
in  its  Baltimore  convention  (September  1831). 
In  1833  and  for  several  succeeding  years  he  was 
a  member  of  the  Pennsylvania  legislature,  acted 
with  the  Whigs,  and  became  distinguished 
through  his  opposition  to  slavery.  At  the  State 
constitutional  convention  in  1836,  to  which  he 
was  a  delegate,  he  advocated  negro  suffrage. 
During  his  legislative  career  he  was  engaged 
in  fighting  the  party  ^machine,®  and  in  the 
end  came  off  victorious.  He  was  appointed  a 
canal  commissioner  in  1838,  and  rendered  im¬ 
portant  services  to  the  State  in  developing 
its  system  of  internal  improvements.  Remov¬ 
ing  to  Lancaster,  Pa.,  in  1842,  he  there  engaged 
for  six  years  in  the  practise  of  law.  In  1848 
and  again  in  1850  he  was  elected  to  Congress, 
where  he  strongly  opposed  the  fugitive-slave 
law  (see  Fugitive-slave  Laws),  the  Kansas- 
Nebraska  Bill  (q.v.),  and  other  measures  in¬ 
volving  concessions  to  Southern  interests.  Again 
in  1858  he  was  elected  to  Congress,  and  became 
the.  acknowledged  leader  of  the  House,  in 
which  he  remained  as  such  until  his  death. 
Throughout  the  Civil  War  he  was  chairman  of 
the  Committee  on  Ways  and  Means,  and  after¬ 
ward  held  the  chairmanship  of  the  Committee 
on  Reconstruction.  He  reported  from  that 
committee  the  Reconstruction  Act  of  1867,  hav¬ 
ing  previously  (1865)  assisted  in  framing  the 
Wade-Davis  Reconstruction  Bill.  (See  United 
States).  He  was  also  chairman  of  the  House 
committee  which  had  charge  of  the  impeach¬ 
ment  of  Andrew  Johnson  (q.v.).  Stevens  was 
a  man  of  boundless  energy  and  tenacity  of  will, 
with  the  intenseness  of  a  zealot  in  the  cause 
which  he  espoused;  and  in  respect  to  slavery 
his  radicalism  outran  that  of  all  its  other  con¬ 
gressional  opponents.  Consult  Callender,  E. 
B.,  (Thaddeus  Stevens*  (Boston  1882)  ;  Mc¬ 
Call,  (Thaddeus  Stevens*  (in  (American 
Statesmen  Series,*  1899)  ;  Woodburn,  (Thad- 
deus  Stevens)  (Indianapolis  1913). 

STEVENS,  Walter  B.,  American  journal¬ 
ist:  b.  Meriden,  Conn.,  25  July,  1848.  Gradu¬ 
ated  University  of  Michigan,  A.B.,  1870;  A.M., 
1872;  honorary  degree  of  LL.D.,  from  Washing¬ 
ton  University,  Saint  Louis,  in  1908.  From 
1870  he  was  connected  with  Saint  Louis 
newspapers ;  was  Washington  correspond- 
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enl  of  the  Saint  Louis  Globe-Democrat, 
1884 — 1901 ;  president  of  the  Gridiron  Club, 
1895.  As  staff  correspondent  he  traveled  in 
Canada,  Cuba,  Mexico,  Porto  Rico,  Jamaica, 
Panama  and  the  United  States  writing  in  serial 
form  letters  over  the  signature  <(W.B.S.®  on 
The  New  States,  Convict  Camps,  In  a  Silver 
Country,  Black  Labor  in  the  South,  Signs  of 
the  Times,  etc.  He  was  secretary,  director  of 
exploitation  and  member  of  the  superior  jury, 
World’s  Fair  of  1904;  secretary  of  the  National 
Prosperity  Association  in  1908;  secretary  of 
the  Saint  Louis  Centennial  Association  in  1909; 
executive  secretary  of  the  Fourth  American 
Peace  Congress  in  1913,  secretary  of  the  Saint 
Louis  City  Plan  Commission,  1912-16.  He  has 
written  (Through  Texas, >  (The  Ozark  Uplift, J 
(The  Forest  City,*  (A  Trip  to  Panama,* 
(Notes  on  Facsimiles  of  Robert  Burns,*  (The 
Building  of  Saint  Louis,*  (Saint  Louis  The 
Fourth  City,*  (The  Log  of  the  Alton,*  (The 
Brown-Reynolds  Duel,*  ( Water  Purification  at 
Saint  Louis,*  (Life  of  Samuel  Morris  Dodd,* 
(Book  of  the  Fourth  American  Peace  Con¬ 
gress,  Saint  Louis,*  (Nights  Wi’  Burns, ) 
‘Eleven  Roads  to  Success,*  (Missouri  the  Cen¬ 
tre  State, >  ‘Halsey  Cooley  Ives,*  ‘Lincoln  and 
Missouri, *  ‘Grant  in  Saint  Louis.* 

STEVENS,  Walter  Le  Conte,  American 
physicist:  b.  Gordon  County,  Ga.,  17  June  1847. 
He  was  graduated  at  the  University  of  South 
Carolina  in  1868,  and  later  studied  at  the  uni¬ 
versities  of  Strassburg,  Berlin  and  Zurich.  He 
was  appointed  professor  of  mathematics  and 
physics  at  Packer  Institute  in  1882 ;  was  profes¬ 
sor  of  physics  at  Rensselaer  Polytechnic  Insti¬ 
tute  in  1892-98;  and  since  1898  has  been  pro¬ 
fessor  of  physics  at  Washington  and  Lee  Uni¬ 
versity.  He  has  specialized  in  physiological 
optics  and  acoustics,  and  is  author  of  numer¬ 
ous  scientific  papers.  He  revised  Steele’s 
‘Physics*  (1888). 

STEVENS,  William  Arnold,  American 
philologist  and  Baptist  theologian:  b.  Granville, 
Ohio,  5  Feb.  1893;  d.  2  Jan.  1910.  He  was 
graduated  at  Denison  University  in  1862  and 
later  studied  at  the  Rochester  Theological  Semi¬ 
nary  and  at  the  universities  of  Harvard,  Leipzig 
and  Berlin.  He  was  professor  of  New  Testa¬ 
ment  interpretation  at  the  Rochester  Theological 
Seminary  in  1877-1910.  Author  of  ‘Select  Ora¬ 
tions  by  Lysias)  (1876)  ;  ‘ Commentary  on  the 
Epistles  to  the  Thessalonians*  (1887)  ;  ‘A  Har¬ 
mony  of  the  Gospels  for  Historical  Study) 
(1894;  3d  ed.,  1904)  ;  and  joint  author  of  Out¬ 
line  Handbook  of  the  Life  of  Christ*  (1892)  ; 
(Life  of  the  Apostle  PauP  (1894),  etc. 

STEVENS  INSTITUTE  OF  TECH¬ 
NOLOGY,  is  located  at  Castle  Point,  Hoboken, 
N.  J.  It  was  founded  in  1870  by  Edwin  A. 
Stevens,  who  bequeathed  about  two  acres  of 
land,  $150,000  for  buildings,  and  $500,000  for  an 
endowment  for  *an  institution  of  learning.® 
The  trustees  decided  that  the  new  “institution® 
should  be  a  college  of  mechanical  engineering 
and  in  1871  it  was  opened  to  students,  being 
the  first  college  course  in  America  devoted  to 
mechanical  engineering  and  the  first  to  give  the 
degree  of  ((Mechanical  Engineer.®  The 
founder,  himself  an  engineer  of  achievement, 
was  the  son  of  John  Stevens  and  the  brother 
of  Robert  L.  Stevens  both  famous  in  the  early 


annals  of  American  engineering.  The  Institute 
offers  but  one  course  of  study  for  all  students, 
requiring  four  years  and  leading  to  the  degree 
of  M.E.  It  has  bestowed  the  honorary  degrees 
of  Doctor  of  Philosophy,  Doctor  of  Science  and 
Doctor  of  Engineering  on  prominent  scientists 
and  engineers.  The  subjects  taught  are  basic 
in  both  science  and  economics  and  are  designed 
to  produce  successful  men  in  electrical,  civil, 
chemical,  hydraulic  and  other  branches  of  prac¬ 
tical  engineering,  as  well  as  in  mechanical  engi¬ 
neering.  In  addition  to  the  lecture  and  class¬ 
room  subjects  in  science  and  business  princi¬ 
ples,  the  Institute  maintains  a  foundry,  black¬ 
smith  shop,  machine  shop,  carpenter  shop,  draft¬ 
ing  rooms,  physical,  chemical,  electrical  and 
experimental  engineering  laboratories  in  all  of 
which  there  are  organized  courses  which  every 
student  must  pursue.  During  the  entire  four 
years  the  student  is  under  the  supervision  of  a 
physical  director  and  is  required  to  report  twice 
a  week  for  individual  and  class  exercise. 
Henry  Morton,  Ph.D.,  LL.D.,  Sc.D.,  was  the 
first  president,  being  succeeded  at  his  death  in 
1902  by  Alexander  C.  Humphreys,  M.E.,  Sc.D., 
LL.D.  The  Institute  is  governed  by  a  board  of 
20  trustees,  eleven  of  whom  are  Stevens  gradu¬ 
ates.  Three  of  these  serve  as  representatives 
oi  the  Alumni  Association  for  temporary  pe¬ 
riods  of  three  years  each.  The  principal  in¬ 
creases  in  grounds,  buildings  and  endowment 
have  been:  a  total  of  $145,000  from  Henry  Mor¬ 
ton  for  current  uses,  1871-1902;  grounds  and 
buildings  from  Mrs.  E.  A.  Stevens  valued  at 
$30,000,  1897 ;  a  laboratory  of  engineering  and 
an  endowment  amounting  to  $350,000  from  An¬ 
drew  Carnegie,  1899-1911;  land  valued  at 
$15,000  from  Robert  L.  Stevens,  1905;  $90,000 
in  the  form  of  contributions  from  the  Alumni 
toward  the  Morton  Laboratory  of  Chemistry 
which  was  dedicated  in  1906;  a  total  of  $26,000 
from  Dr.  Edward  Weston  for  extension  of 
plant;  $80,000  secured  by  President  Humphreys 
from  friends  of  the  college,  toward  purchase  of 
Castle  Point  property,  1910-1913 ;  $1,385,000 
from  an  intensive  campaign  for  subscriptions  in 
1915,  of  which  Andrew  Carnegie  gave  $250,000, 
the  Rockefeller  Foundation,  $250,000;  William 
Hall  Walker,  $100,000,  the  remainder  coming 
from  alumni  and  friends.  With  these  and 
other  gifts  the  entire  plant  now  includes  about 
23  acres  situated  on  elevated  ground  on  the 
bank  of  the  Hudson  River  immediately  over¬ 
looking  New  York  City  and  harbor.  It  in¬ 
cludes  five  large  buildings  used  for  instruction 
purposes,  one  of  these  being  a  large  and  well- 
equipped  gymnasium  constructed  in  1916,  from 
the  subscription  of  William  Hall  Walker  given 
expressly  for  this  purpose.  Stevens  Castle,  for 
several  generations  the  home  of  the  Stevens 
family,  was  secured  in  1911  and  is  now  used  as 
a  dormitory  and  social  centre.  The  endowment 
funds  in  1923  amounted  to  $1,625,000  and  the 
entire  plant  was  valued  at  about  $3,325,000.  The 
Institute  offers  28  free  scholarships  of  which 
10  are  available  each  year.  Four  of  the  schol¬ 
arships  are  open  to  all,  their  presentation  being 
in  the  control  of  the  president  of  the  college; 
the  remainder  are  in  the  gift  of  specially  des¬ 
ignated  schools,  or  of  organizations  that  have 
provided  funds  for  the  endowment  of  scholar¬ 
ships.  There  is  a  special  loan  fund  for  stu¬ 
dents  who  need  financial  assistance.  Six 
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prizes,  ranging  from  twenty  dollars  to  fifty 
dollars,  are  offered  each  year  for  proficiency  in 
chemistry,  physics,  general  scholarship  and  ac¬ 
complishment  in  student  activity  as  measured 
by  the  upbuilding  of  character  and  its  influence 
on  student  life. 

STEVENS  POINT,  Wis.,  city,  county- 
seat  of  Portage  County;  on  the  Wisconsin 
River,  and  on  the  Wisconsin  Central  and  the 
Green  Bay,  Wisconsin  and  Saint  Paul  railroads ; 
about  20  miles  northeast  of  Grand  Rapids  and 
100  miles  north  of  Madison.  It  is  the  commer¬ 
cial  and  industrial  section  of  the  southern  part 
of  a  rich  pine  district  and  has  extensive  lum¬ 
bering  interests.  The  river  furnishes  good 
water-power.  The  chief  manufacturing  estab¬ 
lishments  are  several  lumber  mills,  planing  mills, 
foundries,  flour  mills,  railroad  shops,  machine 
shops,  furniture  factories  and  important  produc¬ 
tions  of  self-rocking  cradles  and  artificial  flies 
for  anglers.  The  educational  institutions  are 
private  commercial  schools,  a  high  school,  pub¬ 
lic  and  parish  schools,  a  State  normal  school, 
a  Polish  convent  and  a  public  library.  Two 
national  banks  have  a  combined  capital  of 
$150,000  and  one  State  bank  has  a  capital  of 
$60,000.  Pop.  (1920)  11,371. 

STEVENSON,  ste-ven-son,  Adlai  Ewing, 

American  statesman :  b.  Christian  County,  Ky., 
23  Oct.  1835 ;  d.  1914.  He  was  educated  at 
Centre  College,  Danville,  Ky.,  but  without  grad¬ 
uating  removed  to  Bloomington,  Ill.,  in  1852. 
He  was  admitted  to  the  bar  in  1857  and  was 
master  in  chancery  from  1860  to  1864.  He  took 
an  active  part  in  politics  as  a  Democrat,  and  in 
1875-77  and  1879-81  represented  Illinois  in 
the  National  House  of  Representatives.  In 
1885  was  appointed  first  assistant  postmaster- 
general  but  he  antagonized  the  advocates  of 
civil  service  reform  'by  his  wholesale  removal, 
on  political  lines,  of  employees  of  the  post  office 
department ;  and  after  the  renomination  of 
Grover  Cleveland  in  1892  was  chosen  the  can¬ 
didate  for  the  vice-presidency.  The  Democratic 
candidates  were  elected,  and  after  the  expira¬ 
tion  of  his  term  he  was  appointed  by  President 
McKinley  a  member  of  the  American  commis¬ 
sion  to  visit  Europe  and  endeavor  to  secure  the 
adoption  of  international  bimetalism.  In  1908 
he  was  Democratic  candidate  for  the  govern- 
ship  of  Illinois. 

STEVENSON,  Andrew,  American  states¬ 
man:  b.  Virginia,  1784;  d.  Blenheim,  Va.,  25 
June  1857.  He  studied  law,  attained  a  promi¬ 
nent  position  at  the  bar,  in  1804  was  elected  to 
the  house  of  delegates  of  Virginia,  and  after 
being  a  member  for  several  sessions  was  chosen 
Speaker.  In  1821  he  was  elected  a  representa¬ 
tive  in  Congress  and  for  13  years  held  that 
office,  for  the  last  six  of  which  he  was  Speaker 
of  the  House.  He  was  minister  to  England 
from  1836  to  1841,  and  on  his  return  became 
rector  of  the  University  of  Virginia. 

STEVENSON,  Burton  Egbert,  American 
novelist,  dramatist  and  anthologist:  b.  Chilli- 
cothe,  Ohio,  9  Nov.  1872.  He  was  educated  at 
Princeton  University,  and  entered  newspaper 
work  in  1893.  Since  1899  he  has  been  librarian 
of  the  Chillicothe  Public  Library.  His  novels 
are  (At  Odds  with  the  Regent*  (1900)  ;  (A 
Soldier  of  Virginia)  (1901)  ;  (The  Heritage* 
(1902)  ;  (Tommy  Remington’s  Battle)  (1902)  ; 


‘The  Holladay  Case*  (1903)  ;  ‘Cadets  of  Gas¬ 
cony }  (1904)  ;  (The  Marathon  Mystery* 

(1904);  (The  Young  Section  Hand>  (1905); 
‘The  Girl  with  the  Blue  Sailor*  (1906)  ;  (The 
Young  Train  Dispatcher  (1907)  ;  (That  Affair 
at  Elizabeth)  (1907)  ;  (The  Quest  for  the  Rose 
of  Sharon)  (1909),  (The  Young  Train-master* 
(1909);  (The  Path  of  Honor*  (1910);  ‘The 
Mystery  of  the  Boule  Cabinet*  (1912)  ;  ‘The 
Gloved  Hand)  (1913)  ;  (The  Destroyed) 
(1913)  ;  ‘Little  Comrade)  (1915).  Mr.  Steven¬ 
son’s  travels  have  resulted  in  two  books,  ‘The 
Spell  of  Holland*  (1911),  and  ‘The  Charm  of 
Ireland)  (1914).  He  is  the  editor  of  Theodore 
Winthrop’s  posthumous  novel,  ‘Mr.  Waddy’s 
Return,*  and  of  the  Condensed  Classics  edi¬ 
tion  of  Fielding’s  (Tom  Jones.*  He  is  the 
editor  and  compiler  of  ‘Days  and  Deeds  — 
Verse)  (1906);  ‘Days  and  Deeds  —  Prose) 
(1907)  ;  ( Poems  of  American  History*  (1908)  ; 
and  the  author  of  (A  Child’s  Guide  to  Biog¬ 
raphy J  (1909).  He  is  also  the  compiler  of  the 
anthology  (The  Home  Book  of  Verse>  (1912) 
and  of  the  companion  (Home  Book  of  Verse 
for  Young  Folks1*  (1915).  He  has  done  edi¬ 
torial  work  for  various  publications;  is  a  con¬ 
tributor  to  the  leading  magazines;  and  the 
author  _  of  the  play,  (Little  Comrade,*  a 
dramatization  of  his  novel  of  the  same  name. 

STEVENSON,  Edward  Luther,  American 
cartographer  and  historian:  b.  Rozetta,  Ill.,  18 
Oct.  1860.  He  was  graduated  at  Franklin  Col¬ 
lege,  Indiana,  in  1881,  and  afterward  studied 
at  the  universities  of  Johns  Hopkins,  Jena, 
Halle  and  Heidelberg,  taking  his  Ph.D.  at  Hei¬ 
delberg  in  1890.  He  was  professor  of  history 
at  Rutgers  College  in  1891-1911,  and  in  1910— 
15  he  was  secretary  of  the  Hispanic  Society  of 
America.  Since  1917  he  has  been  lecturer  on 
historical  geography  at  the  University  of  Cali¬ 
fornia.  He  is  a  leading  authority  on  cartog¬ 
raphy,  and  in  1913  was  made  a  Knight  of  the 
Royal  Order  of  Isabelle  the  Catholic  of  Spain. 
Author  of  (Maps  Illustrating  the  Early  Explo¬ 
ration  and  Discovery  of  America,  1502-1 530 * 
(1902-06)  ;  ‘The  Marine  World  Chart  of  Nic- 
olo  de  Canerio  Januensis*  (1908)  ;  ( Early 

Spanish  Cartography  of  the  New  World) 
0909);  <Willem  Janszoon  Blaeu,  1571— 1638) 
(1914)  ;  ‘Terrestrial  and  Celestial  Globes) 
(1917),  etc. 

STEVENSON,  John  James,  geologist:  b. 
New  York,  10  Oct.  1841.  He  was  graduated 
at  New  York  University  in  1863  and  was  pro¬ 
fessor  of  geology  in  his  alma  mater,  1871-1909 
and  since  professor  emeritus.  He  was  United 
States  geologist,  1873-74,  1878—80 ;  was  the  geol¬ 
ogist  of  the  Pennsylvania  geological  survey, 
1875-78,  1881-82;  and  was  president  of  the  New 
York  Academy  of  Sciences,  1896-98.  He  pub¬ 
lished  several  geological  treasures,  among  which 
are  ‘Geology  of  a  Portion  of  Colorado)  (1875)  ; 
( Report  on  Greene  and  Washington  Districts, 
PaP  (1876)  ;  ‘Geology  of  Bedford  and  Fulton 
Counties,  PaP  (1882)  ;  Monograph  on  Car¬ 
boniferous  of  the  Appalachian  Basin)  (1903- 
07)  ;  formation  of  Coal  Beds1*  (1911-13),  etc. 

STEVENSON,  Joseph,  Scottish  historian: 
b.  Berwick-upon-Tweed,  27  Nov.  1806;  d.  Lon¬ 
don,  8  Feb.  1895.  He  studied  at  the  University 
of  Glasgow,  and  in  1831  was  appointed  to  a 
position  in  the  manuscript  department  of  the 
British  Museum,  where  in  1834  he  became  a 
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sub-commissioner  of  the  permanent  records. 
He  was  reared  in  the  Presbyterian  Church,  but 
in  1839  he  was  ordained  in  the  Anglican  Church. 
He  was  one  of  the  editors  of  the  Rolls  Series 
of  historical  works  under  the  title  ( Chronicles 
and  Memorials  of  Great  Britain  and  Ireland) 
which  the  British  government  undertook  at 
his  suggestion  in  1847.  In  1863  he  again 
changed  his  faith,  entering  the  Roman  Catho¬ 
lic  Church,  in  which  he  was  ordained  priest  in 
1872.  He  was  commissioned  by  the  government 
to  make  a  detailed  examination  of  the  Vati¬ 
can  archives,  a  work  occupying  four  years  and 
resulting  in  13  volumes  of  transcripts  now  in 
the  keeping  of  the  Public  Records  Department. 
He  edited  numerous  works  for  learned  societies, 
as  well  as  for  the  collections  of  the  (Church 
Historians  of  England,*  and  he  was  joint  editor 
of  (Scottish  National  Memorials>  (1890). 

STEVENSON,  Joseph  Ross,  American 
Presbyterian  clergyman  and  educator:  b.  Ligo- 
nier,  Pa.,  1  March  1866.  He  was  graduated  at 
Washington  and  Jefferson  College  in  1886,  at 
the  McCormick  Theological  Seminary  in  1889, 
later  studied  at  the  University  of  Berlin  and 
was  ordained  in  1890.  He  was  engaged  as  a 
pastor  ■  until  1894,  when  he  'became  connected 
with  the  faculty  of  the  AIcCormick  Theological 
Seminary,  where  in  1897-1902  he  occupied  the 
chair  of  ecclesiastical  history.  He  was  in 
charge  of  the  Fifth  Avenue  Presbyterian 
Church  in  1902-09,  and  of  Brown  Memorial 
Church,  Baltimore,  in  1909-14.  Since  1914  he 
has  been  president  of  the  Princeton  Theological 
Seminary.  He  was  elected  moderator  of  the 
Presbyterian  General  Assembly  in  1915. 

STEVENSON,  Matilda  Coxe,  American 
ethnologist :  b.  San  Augustine,  Tex.,  1855 ;  d. 
24  June  1915.  Her  maiden  name  was  Evans 
and  she  was  married  to  James  Stevenson,  an 
ethnologist,  in  1872.  From  him  she  received  in¬ 
struction  in  ethnology,  and  for  13  years  she 
was  engaged  with  him  in  ethnological  explora¬ 
tion  in  the  Rocky  Mountains.  Left  a  widow 
in  1888  she  was  appointed  to  the  staff  of  the 
Bureau  of  American  Ethnology  of  the  Smith¬ 
sonian  Institution,  and  was  thereafter  es¬ 
pecially  engaged  in  study  of  the  Pueblo  tribes 
of  New  Mexico  and  the  Taos  and  Tewa  In¬ 
dians.  Author  of  (Zuni  and  the  Zunians* 
(1881)  ;  < Religious  Life  of  the  Zuni  Child) 
(1887)  ;  (Zuni  Ancestral  Gods  and  Masks) 
(1898);  (The  Zuni  Indians;  their  Mythology, 
Esoteric  Fraternities  and  Ceremonies)  (1903), 
etc. 

STEVENSON,  Robert,  Scottish  engineer: 
b.  Glasgow,  8  June  1772;  d.  Edinburgh,  12  July 
1850.  Having  studied  engineering,  he  was  ap¬ 
pointed  engineer  and  superintendent  of  Scottish 
lighthouses.  In  1843  he  had  constructed  23 
lighthouses  on  the  coast  of  Scotland.  He  was 
the  originator  of  the  intermittent  or  flash  light 
now  in  general  use.  The  famous  Bell  Rock 
Lighthouse,  described  in  the  Diary  of!  Sir 
Walter  Scott,  was  built  by  Stevenson  in  1807- 
10  after  overcoming  tremendous  difficulties. 
He  was  the  grandfather  of  Robert  Louis 
Stevenson. 

STEVENSON,  Robert  Louis  (baptized 
Robert  Lewis  Balfour),  Scottish  novelist,  es¬ 
sayist,  and  poet :  b.  8  Howard  place,  Edinburgh, 
13  Nov.  1850;  d.  Vailima,  island  of  Upolu, 


Samoa,  3  Dec.  1894.  He  was  the  only  child  of 
Thomas  Stevenson,  an  eminent  light-house  en¬ 
gineer, —  as  his  father,  Robert  Stevenson,  had 
been  before  him, —  and  #  Margaret  Isabella, 
daughter  of  the  Rev.  Lewis  Balfour,  of  Colin- 
ton  in  Midlothian.  He  was  a  playful,  imagina¬ 
tive  child;  was  fond  of  being  read  to,  and  com¬ 
menced  to  compose  (by  dictation)  at  the  age  of 
six.  His  health  was  infirm  from  the  first;  but 
he  was  tended  and  kept  alive  by  a  devoted 
nurse,  Alison  Cunningham,  to  whom  he  re¬ 
mained  affectionately  grateful  throughout  his 
life.  His  schooling  was  irregular  and  incon¬ 
secutive;  and  even  while  attending  school  he 
showed  a  truant  disposition.  On  his  many 
rambles,  he  always  took  a  copy-book,  in  which 
he  tried  to  fit  into  words  his  impressions  of 
people  and  places,  imitating  the  cadences  of  his 
favorite  authors.  In  1867  he  entered  Edin¬ 
burgh  University,  and  studied  engineering  with 
a  view  to  following  the  family  profession.  He 
showed,  however,  little  interest  in  this;  though 
in  1871  he  won  a  silver  medal  for  a  paper  on 
light-house  apparatus.  The  same  year  he  gave 
up  engineering,  and  began  to  study  law.  He 
was  called  to  the  bar  in  1875;  but  immediately 
forsook  the  legal  profession  also,  and  turned 
his  attention  entirely  to  letters. 

Acute  nerve  exhaustion  and  danger  to  the 
lungs  forced  him  to  spend  the  winter  of  1873 
at  Mentone.  In  1874  he  joined  the  Savile  Club 
in  London,  and  soon  made  friends  with  many 
of  the  most  prominent  literary  men  of  the  day, 
including  Sidney  Colvin,  William  Ernest  Hen¬ 
ley,  Edmund  Gosse,  Andrew  Lang,  Walter 
Pollock,  Leslie  Stephen,  Cosmo  Monkhouse, 
Sir  Walter  Simpson,  George  Meredith  and 
Prof.  Fleeming  Jenkin.  His  social  charm  was 
irresistible,  and  he  was  noted  for  the  brilliancy 
and  ardor  of  his  talk.  Henley’s  sonnet,  ( Ap¬ 
parition,*  gives  a  vivid  description  of  him  at 
this  period.  He  practised  writing  constantly. 
In  April  1875,  he  made  his  first  visit  to  the 
artist  haunts  of  Fontainebleau,  in  company 
with  his  painter  cousin,  R.  A.  M.  Stevenson. 
In  1876,  in  company  with  Simpson,  he  took  the 
canoe  trip  from  Antwerp  to  Grez,  which  he 
afterward  narrated  in  his  first  book,  (An  In¬ 
land  Voyage)  (1878)  ;  and  in  1878  he  went 
alone  upon  the  tramping  trip  which  resulted 
in  (Travels  with  a  Donkey*  (1879).  These 
little  books  of  travel  stamped  him  already  as 
a  master  of  English  prose  style,  though  they 
were  written  with  more  elaborate  mannerism 
than  he  showed  in  his  maturer  work.  Mean¬ 
while,  beginning  1876,  he  contributed  to  the 
Cornhill  and  other  magazines  the  critical  essays 
later  collected  in  (Familiar  Studies  of  Men  and 
Books-*  (1882),  and  the  bracing  and  vigorous 
papers  on .  life  and  the  living  of  it,  collected 
in  (Virginibus  Puerisque*  (1881).  As  a  critic 
he  showed  thorough  study  and  sympathetic  in¬ 
sight,  and  as  a  moralist  he  displayed  a  militant 
gaiety  and  bracing  bravery  of  spirit.  His  first 
published  stories  were  (A  Lodging  for  the 
Night*  (1877)  ;  (The  Sire  de  Maletroit’s  Door* 
(1878),  and  <Will  o’  the  Mill*  (1878).  His 
first  volume  of  fiction  was  (New  Arabian 
Nights,*  which  appeared  serially  June  to  Octo¬ 
ber  1878.  These  early  stories  showed  at  once 
his  romantic  love  for  the  poetry  of  circumstance, 
and  his  mastery  of  rapid  and  brilliant  narra¬ 
tive. 
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Soon  after  the  inland  voyage  of  1876, 
Stevenson  met  in  France  an  American  lady, 
Mrs.  Fanny  Van  de  Grift  Osbourne,  for  whom 
he  conceived  almost  immediately  a  devotion 
that  changed  the  entire  course  of  his  life.  Her 
domestic  circumstances  had  been  unhappy,  and 
on  her  return  home  in  1878,  she  took  steps  to 
obtain  a  divorce  from  her  husband.  Learning 
her  determination,  Stevenson  resolved  to  follow 
her,  and  started  suddenly  for  California  in 
August  1879.  He  undertook  the  journey 
against  the  remonstrances  of  his  family  and 
friends.  He  was  very  short  of  funds ;  and 
therefore  crossed  the  ocean  in  the  steerage, 
and  traversed  the  continent  in  an  emigrant 
train.  The  experiences  of  this  double  journey 
he  afterward  narrated  in  (The  Amateur  Emi¬ 
grant )  and  ( Across  the  Plains.5  On  board  ship 
he  wrote  (The  Story  of  a  Lie,5  under  stress  c  f 
immediate  need  for  money.  The  hardships 
that  he  genially  endured  resulted  in  a  general 
breakdown  of  his  health.  From  September  to 
December  1879,  he  lived  at  Monterey  and 
worked  incessantly.  In  December  1879,  he 
moved  to  San  Francisco,  where  for  three 
months  he  lived  in  a  workman’s  lodging,  and 
was  reduced  almost  to  the  point  of  death  by 
enforced  frugality  and  excessive  labor.  Mrs. 
Osbourne  nursed  him  back  to  life.  She  was 
now  free  from  her  former  husband,  and  Steven¬ 
son  married  her  in  May  1880.  Immediately 
afterward,  in  order  to  insure  his  recovery,  the 
couple  moved  to  a  deserted  mining  camp  in  the 
California  Coast  Range.  An  account  of  their 
experiences  here  is  given  in  the  ( Silverado 
Squatters. ) 

In  August  1880,  Stevenson  brought  his  wife 
to  England,  where  she  was  enthusiastically  wel¬ 
comed  by  his  parents  and  friends.  During  the 
next  two  years  he  spent  his  summers  in  Scot¬ 
land  and  his  winters,  on  account  of  his  pre¬ 
carious  health,  at  Davos  Platz,  in  Switzerland, 
where  he  enjoyed  the  companionship  of  John 
Addington  Symonds.  At  Davos  he  completed 
(Treasure  Island, 5  a  stirring  narrative  for  boys, 
both  young  and  old,  that  made  his  fame  as  an 
artist  in  romance.  It  appeared  serially  in 
Young  Folks  from  October  1881  to  January 
1882,  and  was  published  in  book  form  in  1883. 
The  author  received  £100  for  the  book  rights  of 
the  story,  and  was  delighted  at  the  price,  little 
knowing  how  the  work  was  destined  to  endure. 
From  1882  to  1884  he  lived  in  the  south  of 
France,  partly  at  Marseilles  and  Nice,  but 
chiefly  at  Hyeres.  In  1884  he  returned  to  Eng¬ 
land  and  settled  at  Bournemouth,  where  he  re¬ 
mained  till  1887.  His  health  was  at  its  lowest 
ebb  during  this  period.  A  great  part  of  his 
time  was  spent  necessarily  in  bed ;  often,  be¬ 
cause  of  his  tendency  to  hemorrhages,  he  was 
forbidden  to  speak  aloud.  In  spite  of  this 
handicap,  he  kept  cheerfully  at  work,  and  pro¬ 
duced,  besides  many  minor  stories  of  the  high¬ 
est  merit,  the  graceful  and  urbane  romance. 
( Prince  Otto)  (1885),  the  thrilling  and  ad¬ 
venturous  kidnapped5  (1886),  and  (The 
Strange  Case  of  Dr.  Jekyll  and  Mr.  Hyde5 
(1886),  that  terrible  and  searching  tale  of  the 
good  and  bad  in  man.  In  1885  he  also  pub¬ 
lished  (A  Child’s  Garden  of  Verses,5  a  collec¬ 
tion  of  poems  showing  such  unsophisticated 
memory  and  intimate  understanding  of  child¬ 
hood  as  to  make  its  author  the  poet  laureate 
of  the  nursery.  During  the  same  period  he 
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composed  four  plays  in  collaboration  with  W. 
E.  Henley;  but  his  attempts  in  the  dramatic 
form  were  never  of  great  importance.  In 
1887  appeared  (The  Merry  Men  and  Other 
Tales, 5  a  volume  which  collected  some  of  his 
most  artistic  novelettes  and  short  stories, 
among  them  being  (Markheim,5  a  grim  tale  of 
conscience  and  remorse;  and  also  c Memories 
and  Portraits,5  a  collection  of  papers  chiefly 
autobiographical. 

The  death  of  Stevenson’s  father  in  May 
1887,  severed  the  strongest  tie  which  bound  him 
to  the  old  country;  and  weary  of  battling  for 
health  in  an  unpropitious  climate,  he  accepted 
the  advice  of  his  physicians  to  try  a  complete 
change  of  surroundings.  Accordingly,  with 
his  wife  and  mother,  he  sailed  to  America  in 
August  1887.  He  .  spent  the  next  winter  at 
Saranac  Lake,  in  the  Adirondack  Mountains. 
His  main  work  that  season  was  the  prepara¬ 
tion  of  12  articles  for  Scribner’s  Magazine , 
which  appeared  one  a  month  through  1888, 
and  the  composition  of  a  large  part  of  (The 
Master  of  Ballantrae,5  perhaps  his  most  at¬ 
tractive  romance.  Among  the  Scribner  papers 
were  several  of  his  greatest  essays  on  litera¬ 
ture  and  life, —  for  example,  (The  Lantern 
Bearers,5  (Pulvis  et  Umbra)  and  (A  Christmas 
Sermon.5  In  June  1888,  he  crossed  the  con¬ 
tinent  to  San  Francisco;  and  being  subsidised 
by  large  advance  orders  for  travel  letters  and 
other  literary  work,  sailed  forth  with  his  entire 
family  on  the  schooner  yacht  Casco  for  a  long 
voyage  to  the  South  Sea  Islands.  His  first 
extensive  stay  was  at  Honolulu,  1889,  where 
he  completed  (The  Master  of  Ballantrae)  and 
also  (The  Wrong  Box,5 — the  latter  in  collabo¬ 
ration  with  his  step-son,  Mr.  Lloyd  Osbourne. 
Thence,  in  the  schooner  Equator,  he  proceeded 
to  Samoa  and  Sydney.  From  Sydney,  after 
voyaging  to  many  islands  on  the  steamer 
Janet  Nicoll,  he  returned  to  Samoa,  bought  an 
estate  named  Vailima  on  a  mountain  slope 
above  Apia  in  the  island  of  Upolu,  and  de¬ 
termined  to  settle  there  for  good.  From  1891 
to  his  death  he  lived  at  Vailima,  building  a 
great  house  and  dwelling  with  a  feudal  dig¬ 
nity  emulous  of  Scott’s  at  Abbotsford.  He 
was  beloved  by  all  the  natives,— who  called 
him  t(Tusitala,55  teller  of  tales, —  took  an  active 
interest  in  Samoan  affairs,  and  became,  by  the 
force  of  his  engaging  personality,  a  real  power 
in  the  land.  At  Vailima  he  produced  (The 
Wrecker5  and  (The  Ebb  Tide,5  both  in  col¬ 
laboration  with  Mr.  Osbourne;  a  sequel  to 
(Kidnapped,5  called  (Catriona,  or  David  Bal¬ 
four5  ;  a  collection  of  ^Island  Nights  Enter¬ 
tainments5  ;  sundry  writings  about  Samoan 
affairs;  and  three-quarters  of  a  romance 
called  (St.  Ives,5  completed  after  his  death  by 
Mr.  A.  T.  Quiller-Conch.  In  all  of  this  work 
he  was  aided  by  his  step-daughter,  Mrs.  Isobel 
Strong,  who  proved  to  be  a  devoted  amanuensis. 
He  also  commenced  (Weir  of  Hermiston,5 
which  gave  promise  of  being  by  far  the  greatest 
of  his  novels.  He  labored  on  this  book  with 
feverish  intensity  until  the  very  day  of  his 
death.  The  end  came  suddenly.  With  char¬ 
acteristic  gaiety  of  spirit,  he  was  making  a 
salad  on  the  veranda,  when  a  blood-vessel 
burst  in  his  brain.  He  lost  consciousness  im¬ 
mediately,  and  died  within  two  hours.  The 
Samoans  bore  his  body  to  the  summit  of  Vaea 
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Mountain,  where  he  lies  buried.  See  Treasure 
Island;  Kidnapped;  Dr.  Jekyll  and  Mr.  Hyde. 

Bibliography. — All  the  material  really  nec¬ 
essary  for  a  study  of  Stevenson  is  comprised 
in  the  Edinburgh  and  Thistle  Editions,  includ¬ 
ing  the  ‘Life,’  by  Graham  Balfour,  and  the 
<Letters,)  edited  by  Sidney  Colvin  (4  vols., 
New  York  1911).  Consult  also  the  biography 
by  Graham  Balfour  (2  vols.,  New  York  1901)  ; 
Simpson,  E.  B.,  ( Stevenson  Originals)  (New 
York  1912)  ;  Mrs.  R.  L.  Stevenson,  (The 
Cruise  of  the  Janet  Nicoll  among  the  South 
Sea  Islands)  (ib.  1914)  ;  Pinero,  A.  W., 
‘Robert  Louis  Stevenson  as  a  Dramatist  (ib. 

1914)  ;  James,  Henry,  in  ‘Notes  on  Novelists) 
(ib.  1914)  ;  and  Hamilton,  Clayton,  (On  the 
Trail  of  Stevenson’  (Garden  City,  N.  Y., 

1915)  ;  Rice,  R.  A.,  ‘Stevenson,  How  to  Know 
Him)  (New  York  1916). 

Clayton  Hamilton, 

Sometime  Tutor  in  English,  Columbia  Uni¬ 
versity. 

STEVENSON,  Sara  Yorke,  American 
archaeologist:  b.  Paris,  France,  19  Feb.  1847. 
She  was  educated  in  Paris,  lived  in  Mexico, 
and  came  to  America  in  1862,  where  in  1870 
she  was  married  to  Cornelius  Stevenson.  She 
received  the  degree  of  Sc.D.  from  the  Univer¬ 
sity  of  Pennsylvania,  the  first  degree  ever  con¬ 
ferred  on  a  woman  by  that  institution.  In 
1897  she  went  to  Rome  on  a  special  mission 
for  the  departments  of  archaeology  and  palaeon¬ 
tology  of  the  University  of  Pennsylvania,  and 
in  1898  was  sent  to  Egypt  for  the  American 
Exploration  Society,  to  make  investigation  in 
oonnection  with  archaeological  work  in  the 
Nile  Valley.  She  was  vice-president  of  the 
jury,  for  ethnology,  Chicago  Exposition,  1893; 
and  has  been  assistant  curator  of  the  Pennsyl¬ 
vania  Museum  since  1908.  She  has  been  vari¬ 
ous  times  president  of  the  Civic  Club  of  Phila¬ 
delphia  and  was  the  first  woman  lecturer  on 
the  Harvard  Calendar  (1894).  Since  1908  she 
has  been  literary  editor  of  the  Public  Ledger 
of  Philadelphia.  She  has  published  ‘Maxi¬ 
milian  in  Mexico’  and  ‘The  Book  of  the 
Dead. 5 

STEWARD,  Sir  William  Jukes,  Austra¬ 
lasian  statesman  and  author:  b.  Reading,  Eng¬ 
land,  1841 ;  d.  2  Nov.  1912.  He  went  to  New 
Zealand  in  1862  and  a  few  years  later  entered 
journalism  and  became  successively  editor  of 
the  North  Ortage  Times,  Wainmate  Times 
and  the  Ashburton  Mail  and  Guardian.  Elected 
to  the  house  of  Representatives  in  1870  he  held 
his  seat  until  his  death  and  during  this  long 
tenure  of  office  had  many  important  commis¬ 
sions  and  offices  in  connection  with  the  legisla¬ 
tive  body,  among  that  of  speaker  0891-93).  He 
was  knighted  in  1902.  Among  his  published 
works  are  ‘Carmina  Varia’  (1867)  ;  ‘The 
Vision  of  Aorangi  and  Other  Poems>  (1906)  ; 
‘Parliamentary  Procedure  in  New  Zealand’ 
(1906).  A  great  deal  of  his  most  interesting 
work  is  in  the  files  of  magazines  and  news¬ 
papers. 

STEWARD  (Anglo-Saxon,  stig,  cattle-pen, 
and  weard,  guard)  in  common  usuage,  a  head 
servant  who  attends  to  domestic  matters  in  a 
house,  club,  hotel  or  other  establishment.^  (1) 
On  shipboard  an  officer  whose  duty  it  is  to 
distribute  provisions  to  the  officers  and  men. 
In  passenger  ships,  a  man  who  superintends 


the  distribution  of  provisions  and  liquors,  waits 
at  table,  etc.  (2)  A  fiscal  agent  of  certain 
bodies;  as,  the  recording  steward  of  a  congre¬ 
gation  of  Methodists.  (3)  The  Lord  High 
Steward  of  England  was  one  of  the  ancient 
officers  of  state,  the  greatest  under  the  crown. 
A  lord  high  steward  is  now  made  only  for  par¬ 
ticular  occasions,  such  as  a  coronation  or  the 
trial  of  a  peer.  (4)  The  Steward  of  the 
Household,  an  .officer  of  the  English  royal 
household,  who  is  head  of  the  court  called 
the  Board  of  Green  Cloth,  which  has  the  super¬ 
vision  of  the  household  expenses  and  accounts. 
He  selects  the  officers  and  servants  of  the 
household  and  he  appoints  the  royal  trades¬ 
men.  This  office  is  of  very  ancient  origin  and 
was  hereditary,  though  not  always  in  the  same 
line,  until  1319,  when  Henry  IV  merged  it  with 
the  crown. 

STEWART,  stu'art,  Alexander  P.,  Amer- 

can  military  officer:  b.  Rogersville,  Tenn.,  2 
Oct.  1821 ;  d.  Biloxi,  Miss.,  30  Aug.  1908.  He 
was  graduated  from  the  Military  Academy  in 
1842  and  after  serving  in  the  artillery  for  three 
years  resigned  from  the  army.  When  the  Civil 
War  came  Stewart  was  appointed  a  major  of 
artillery  by  Governor  Harris  of  Tennessee.  His 
promotion  was  rapid.  He  was  made  a  major- 
general  on  2  June  1863  and  lieutenant-general 
on  23  June  1864,  almost  a  year  before  the  close 
of  the  war.  In  1868  he  accepted  the  chair  of 
professor  of  mathematics  in  the  University  of 
Mississippi,  and  from  1874  to  1886  was  chan¬ 
cellor. 

.STEWART,  Alexander  Turney,  American 
merchant:  b.  Belfast,  Ireland,  12  Oct.  1803; 
d.  10  April  1876.  He  came  to  the  United  States 
in  1823  and  engaged  in  teaching.  In  1825  he 
founded  in  New  York,  a  dry-goods  business 
which  gradually  expanded  into  one  of  the 
largest  mercantile  concerns  in  the  world.  He 
was  at  one  time  considered  the  wealthiest  man 
in  the  United  States  and  was  a  giver  of  large 
sums  of  money  to  various  charitable  institutions, 
and  was  active  in  many  philanthropic  under¬ 
takings.  Before  his  death  the  business  of  which 
he  was  head  had  branches  and  agencies  in  the 
principal  cities  of  Europe  and  several  factories 
and  mills  at  home.  He  was  buried  in  Saint 
Mark’s  churchyard,  from  which  his  remains 
were  stolen  on  7  Nov.  1878.  They  were  after¬ 
ward  recovered  and  deposited  in  the  mausoleum 
of  the  Cathedral  of  the  Incarnation,  erected  by 
Mrs.  Stewart  in  memory  of  her  husband  at 
Garden  City,  Long  Island. 

STEWART,  Alvan,  American  lawyer  and 
reformer:  b.  South  Granville,  Washington 
County,  N.  Y.,  1  Sept.  1790;  d.  New  York,  1  May 
1849.  He  moved  with  his  parents  to  Ver¬ 
mont,  where  in  1809  he  entered  Burlington  Col¬ 
lege.  He  spent  some  time  in  Canada  in  1811- 
12,  but  in  the  latter  year  returned  to  college. 
During  the  War  of  1812  he  again  went  to  Can¬ 
ada  and  was  held  as  a  prisoner.  On  his  return 
to  the  United  States  he  studied  law  and  began 
the  practice  of  his  profession  at  Cherry  Valley, 
N.  Y.,  where  he  rapidly  attained  success.  In 
1832  he  moved  to  Utica  and  continued  his  prac¬ 
tice,  but  gave  a  large  share  of  his  .ime  and 
attention  to  the  temperance  and  anti-slavery 
causes.  His  first  anti-slavery  speech  was  de¬ 
livered  in  1835 ;  in  1837  he  called  and  organized 
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an  anti-slavery  convention  at  Utica,  which  was, 
however,  soon  dispersed  by  mob  violence.  He 
was  the  leader  in  New  York  State  in  forming 
an  independent  political  party  to  promote  the 
abolition  of  slavery,  and  was  that  party’s  can¬ 
didate  for  governor.  Among  his  most  famous 
speeches  are  those  delivered  before  the  New 
Jersey  Supreme  Court  to  establish  the  uncon¬ 
stitutionality  of  slavery  in  the  State  under  the 
Constitution  of  1844,  and  one  delivered  in  1837 
to  prove  that  Congress  could  constitutionally 
abolish  slavery.  His  speeches  were  edited  by 
L.  R.  Marsh  and  published  under  the  title, 

( Writings  and  Speeches  of  A.  Stewart  on 
Slavery. > 

STEWART,  Balfour,  Scottish  physicist: 
b.  Edinburgh,  1  Nov.  1828;  d.  near  Drogheda, 
18\Dec.  1887.  He  was  educated  at  Dundee  and 
later  at  the  University  of  Edinburgh.  In  1859 
he  was  appointed  director  of  the  observatory  at 
Kew  and  in  1870  professor  of  physics,  Owens 
College,  Manchester.  He  is  best  known  by  his 
investigations  into  the  absorption  and  radiation 
of  heat  and  his  remarkable  meteorological 
studies,  especially  those  undertaken  in  collabor¬ 
ation  with  De  la  Rue  and  Loewy  on  the  physical 
constitution  of  the  sun,  and  with  Tait  on  the 
generation  of  heat  in  a  vacuum.  He  devoted 
most  of  his  labors  to  the  study  of  terrestrial 
magnetism.  His  main  discovery  on  the  subject 
of  heat  constituted  a  remarkable  extension  of 
what  is  known  as  Prevost’s  (<Law  of  Ex¬ 
changes,®  and  he  established  the  fact  that  radi¬ 
ation  is  not  a  surface  phenomenon,  but  takes 
place  throughout  the  interior  of  the  radiating 
body,  and  that  the  radiative  and  absorptive  pow¬ 
ers  of  a  body  must  be  equal.  He  published 
Elementary  Treatise  on  Heap  (1866)  ;  Ele¬ 
mentary  Physics*  (1870)  ;  <Physics)  (1872)  ; 
(The  Conservation  of  Energy*  (1872)  ;  Prac¬ 
tical  Physics  *  (1885)  ;  ( Terrestrial  Magnetism,  * 
in  the  Encyclopedia  Britannica)  (9th  ed., 
etc.).  Consult  (Men  and  Women  of  the  Time> 
(12  ed.). 

STEWART,  Bertrand,  English  army  cap¬ 
tain  :  d.  August  1914  in  action,  reported  to  be 
the  first  man  killed  in  the  British  expeditionary 
force  in  France.  Though  a  lawyer  by  profes¬ 
sion,  he  had  held  a  commission  in  a  Yeomanry 
regiment  for  many  years,  had  served  through 
the  South  African  war  as  a  trooper  and  was 
attached  to  the  staff  of  Sir  John  French  at  the 
time  of  his  death.  Stewart  was  arrested  in 
Bremen,  Germany,  on  7  Aug.  1911  on  a  charge 
of  espionage.  He  was  accused  of  visiting  vari¬ 
ous  towns  and  islands  (where  he  had  never 
been)  and  of  attempting  to  secure  secrets  con¬ 
cerning  German  military  and  naval  defences 
and  the  North  Sea  dockyards.  lie  was  made 
the  subject  of  a  bitter  press  campaign  in  Ger¬ 
many  and  described  as  ((the  gentleman  spy,® 
ferretting  out  secrets  to  the  advantage  of  ((our 
adversary,®.  as  England  was  openly  designated. 
He  was  tried  in  camera  and  on  the  evidence 
of  only  one  witness  was  sentenced  to  three  and 
a  half  years’  imprisonment  in  a  fortress  3  Feb. 
1912.  He  was  released  in  May  1913  as  an  act 
of  clemency  on  King  George’s  visit  to  Berlin. 

STEWART,  Charles,  American  naval  of¬ 
ficer:  b.  Philadelphia,  Pa.,  28  July  1778;  d. 
Bordentown,  N.  J.,  7  Nov.  1869.  Shipping  on 
a  merchant  ship  at  the  age  of  13,  he  eventually 
became  captain.  In  1798  he  entered  the  navy 


as  a  lieutenant  on  board  the  frigate  United 
States  and  served  on  this  vessel  among  the 
West  Indies  and  against  French  privateers.  In 
1800  he  returned  to  the  marine  service  and  was 
captain  of  several  schooners.  Later  he  com¬ 
manded  privateers.  In  this  latter  capacity  he 
captured  the  French  vessels  Deux  Amis  and 
Diane.  In  1804  he  joined  the  Mediterranean 
squadron,  where  he  took  command  of  the  Siren 
in  operations  against  Tripoli.  On  his  return  to 
the  United  States  in  1806  he  was  promoted  to 
the  rank  of  captain.  In  1813  he  commanded 
the  Constitution  in  a  cruise  to  the  Guiana  coast 
and  the  Windward  Islands,  which  resulted  in 
the  capture  of  the  British  schooner  Piston  and 
a  number  of  merchant  vessels.  In  1815  he 
made  a  second  cruise  in  the  same  vessel  and 
captured  two  large  British  ships,  the  Cyane  and 
the  Levant ■  but  he  was  later  defeated  by  the 
British  and  lost  the  Levant  to  them.  In  1816— 
20  he  commanded  a  squadron  in  the  Mediter¬ 
ranean  and  from  1821-23  he  had  command  of  a 
Pacific  squadron.  He  was  also  in  command  of 
the  home  squadron  (1842-43).  In  1857  he  was 
placed  on  the  retired  list,  but  two  years  later 
took  charge  of  the  Philadelphia  Navy  Yard, 
which  office  he  held  for  three  years,  when  he 
was  retired  as  rear-admiral. 

STEWART,  Dugald,  Scottish  philosopher: 
b.  Edinburg,  22  Nov.  1753;  d.  there,  11  June 
1828.  He  was  the  son  of  Matthew  Stewart,  who 
for  25  years  was  professor  of  mathematics  at 
Edinburgh  University,  and  there  young  Dugald 
studied  from  1765  to  1769,  devoting  himself  to 
mathematics  and  philosophy.  In  the  latter  sub¬ 
ject  his  teacher  was  Adam  Ferguson.  In  1771 
Stewart  went  to  Glasgow,  partly  to  prepare  him¬ 
self  as  a  candidate  for  one  of  the  Snell  scholar¬ 
ships  at  Oxford,  and  partly  to  attend  the  lec¬ 
tures  of  Thomas  Reid,  who  came  to  exercise  a 
profound  influence  on  the  young  student.  In 
1772  he  was  called  upon  by  his  father,  whose 
health  was  failing,  to  teach  the  mathematical 
classes  in  the  University  of  Edinburg.  In  1775 
he  was  elected  joint  professor  and  acted  in  that 
capacity  till  1785.  During  Ferguson’s  absence 
on  a  political  mission  in  America  in  1778-79, 
Stewart  also  had  charge  of  the  courses  in  phi¬ 
losophy,  and  upon  the  resignation  of  Ferguson 
in  1785  was  chosen  to  succeed  him  and  con¬ 
tinued  in  the  active  duties  of  his  class  for  25 
years.  His  field  embraced  a  wide  array  of  sub¬ 
jects:  psychology,  logic,  metaphysics,  ethics, 
natural  theology,  the  principles  of  taste,  politics, 
and  last  of  all,  political  economy.  In  1792  ap¬ 
peared  the  first  volume  of  the  Elements  of 
the  Human  Mind,*  followed  in  1793  by  the 
( Outlines  of  Moral  Philosophy.*  In  the  same 
year  he  read  before  the  Royal  Society  of 
Edinburgh  his  ( Account  of  the  Life  and  Writ¬ 
ings  of  Adam  Smith* ;  in  1796  came  the  Ac¬ 
count  of  the  Life  and  Writings  of  Principal 
Robertson, )  and  in  1802  the  ( Account  of  the 
Life  and  Writings  of  Dr.  Reid.*  In  1806  he 
received  a  sinecure  office  worth  £300  a  year. 
The  death  of  his  second  son  in  1809  proved  a 
severe  blow  for  his  health,  otherwise  indifferent, 
and  he  was  unable  to  conduct  his  lectures  during 
the  following  session.  Thomas  Brown  was  ap¬ 
pointed  as  conjoint  professor,  and  Stewart 
passed  the  rest  of  his  life  in  retirement.  In 
1810  he  published  his  ( Philosophical  Essays) ; 
in  1814  the  second  volume  of  the  Elements  of 
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the  Human  Mind5  ;  in  1815  the  first  part  and 
in  1821  the  second  part  of  ‘A  Dissertation  on 
the  Progress  of  Metaphysical,  Ethical  and 
Political  Philosophy  since  the  Revival  of  Learn¬ 
ing5  ;  in  1827  the  third  volume  of  the  ( Ele¬ 
ments }  ;•  and  in  1828,  a  few  weeks  before  his 
death,  the  ( Philosophy  of  the  Active  and  Moral 
Powers. )  Stewart  has  little  claim  to  be  con¬ 
sidered.  an  original  thinker,  and  his  chief  im¬ 
portance  rests  in  the  success  which  attended  his 
attempt  to  expound  the  philosophy  of  Thomas 
Reid.  From  the  latter  he  differed  chiefly  in 
his  more  sympathetic  attitude  toward  the 
Cartesian  philosophy,  and  in  certain  principles 
of  psychology,  notably  those  connected  with 
the  subject  of  association.  A  gifted  orator  and 
possessed  of  an  extremely  attractive  personality, 
Stewart  attained  very  great  popularity  as  a  lec¬ 
turer  and  he  was  successful  in  implanting  in  the 
minds  of  his  hearers  a  profound  respect  for  the 
value  of  philosophic  thought  and  the  standards 
of  a  lofty  morality.  His  works,  in  11  volumes, 
appeared  in  1854-58  and  included  the  <Life,) 
by  John  Veitch.  Consult  also  McCosh,  Scot¬ 
tish  Philosophy5  (1875)  ;  Stephen,  ‘English 
Thought  in  the  18th  Century.  > 

STEWART,  George,  Canadian  journalist: 
b.  New  York,  26  Nov.  1848;  d.  1906.  He  early 
removed  with  his  parents  to  the  province  of 
New  Brunswick,  Canada,  and  was  educated 
there.  He  edited  and  published  Stewart’s  Lit¬ 
erary  Quarterly  Magazine  in  1867-72,  and  was 
afterward  engaged  in  newspaper  work,  serving 
as  editor  of  the  Quebec  Daily  Chronicle  in 
1879-96.  Author  of  ‘Canada  Under  the  Ad¬ 
ministration  of  the  Earl  of  Dufferin5  (1878)  ; 
‘Emerson  the  Thinker)  (1879)  ;  ‘Essays  from 
Reviews5  (1892-93),  etc. 

STEWART,  George  Black,  American 
Presbyterian  clergyman  and  educator:  b.  Co¬ 
lumbus,  Ohio,  28  Feb.  1854.  He  was  graduated 
at  Princeton  University  in  1876,  later  studied 
at  the  McCormick  Theological  Seminary  and 
was  graduated  at.  the  Auburn  Seminary  in 
1879.  He  was  ordained  in  1879  and  held  pastor¬ 
ates  until  1899,  when  he  became  president  of 
Auburn  Seminary.  He  also  holds  the  chair  of 
practical  theology  there.  He  was  founder  of 
the  Pennsylvania  Chautauqua,  of  which  he 
was  president  for  five  years.  He  is  a  con¬ 
tributor  to  religious  periodicals,  is  editor  of  the 
Auburn  Seminary  Record,  and  is  author  of 
‘Life  of  Jesus  for  Juniors5  (1896)  ;  ‘A  Study 
of  the  Life  of  Jesus5  (1907)  ;  ‘Efficiency  Tests 
for  Pastors  and  Churches5  (1915),  etc. 

STEWART,  James,  Canadian  physician 
and  educator:  b.  Osgoode,  Ontario,  1846;  d. 
1906.  He  was  graduated  in  medicine  at  Mc¬ 
Gill  University  in  1869  and  afterward  engaged 
in  practice  as  a  physician.  He  was  professor 
of  materia  medica  atid  therapeutics  at  McGill 
University  in  1883-91,  held  the  chair  of  clinical 
medicine  there  in  1891-93  and  from  1893  was 
also  professor  of  medicine.  He  was  president 
of  the  Association  of  American  Physicians  in 
1903.  He  wrote  extensively  on  neurology,  and 
was  for  many  years  one  of  the  editors  of  the 
Montreal  Medical  Journal. 

STEWART,  Julius,  American  artist :  b. 
Philadelphia,  Pa.,  6  Sept.  1855.  He  studied 
under  Gerome  and  Madrazo  at  Paris,  and  lived 
there  the  greater  share  of  his  life.  He  is 


known  as  a  figure  and  genre  painter.  His  style 
is  decidedly  French  in  finish,  but  his  characteri¬ 
zations  of  American  types  is  excellent,  particu¬ 
larly  his  studies  of  the  American  colony  in 
Paris.  He  was  a  member  of  the  executive  and 
advisory  committee  of  the  Saint  Louis  Expo¬ 
sition  in  1904.  He  was  awarded  gold  medals 
at  Berlin  in  1891  and  1895  and  at  Munich  in 
1897  and  1901.  He  was  elected  a  chevalier 
of  the  Legion  of  Honor  in  1901.  His  ‘Hunt 
Ball5  is  in  the  Essex  Club,  Newark,  N.  J. 

STEWART,  Matthew,  Scottish  mathema¬ 
tician:  b.  Rothesay,  1717;  d.  Edinburgh,  23  Jan. 
1785.  He  studied  at  the  University  of  Glasgow, 
and  in  1746  published  his  ‘General  Theorems  of 
Considerable  Use  in  the  Higher  Parts  of  Mathe¬ 
matics.5  In  1761  he  published  ‘Tracts  Physical 
and  Mathematical,5  and  in  1763  ‘Propositiones 
Geometricae  More  Veterum  Demonstrate.5 

STEWART,  Robert,  marquis  of  London¬ 
derry.  See  Castlereagh. 

STEWART,  William  Rhinelander,  Ameri¬ 
can  humanitarian:  b.  New  York,  3  Dec.  1852. 
He  was  graduated  at  the  Columbia  Law  School 
in  1873,  and  engaged  in  law  practice,  but 
abandoned  it  in  favor  of  his  work  as  executor 
and  trustee  and  for  philanthropic  work.  He 
became  in  1908  the  president  of  the  Rhine¬ 
lander  Real  Estate  Company.  He  was  commis¬ 
sioner  on  the  New  York  State  Board  of 
Charities  from  1882,  was  its  president  in  1894- 
1900  and  has  occupied  that  office  since  1904. 
He  was  president,  of  the  25th  National  Con¬ 
ference  of  Charities  and  Correction  in  1898; 
in  1900  he  organized  the  New  York  Board  of 
Charities  and  Correction,  serving  as  its  presi¬ 
dent  in  1903,  and  in  1910  he  organized  a  similar 
conference  for  New  York  City.  In  1889  he 
organized  the  committee  that  erected  Wash¬ 
ington  Arch  in  Washington  square,  New  York, 
and  served  as  its  treasurer.  He  was  one  of  the 
committee  of  70  organized  in  1894  for  the  pur¬ 
pose  of  defeating  Tammany  Hall.  Author  of 
‘The  Philanthropic  Work  of  Josephine  Shaw 
Lowell5  (1911). 

STEWART  ISLAND,  New  Zealand,  the 
smallest  and  southernmost  of  the  three  main 
islands  composing  New  Zealand  (q.v.).  It  is 
separated  by  Foveaux  Strait  from  the  southern 
extremity  of  South  Island.  Its  area,  together 
with  the  neighboring  islets,  is  665  square  miles, 
and  its  population  about  300. 

STEWARTIA,  a  genus  of  the  tea  family, 
which  contains  ornamental  shrubs  and  trees, 
found  only  in  eastern  America  and  eastern 
Asia.  They  have  simple,  membranous,  decidu¬ 
ous  leaves,  which  turn  to  brilliant  autumnal 
coloring,  and  solitary,  axillary  flowers.  These 
blossoms  are  large  and  showy,  cup-shaped  and 
like  camellias.  They  have  usually  five  petals 
and  numerous  stamens;  the  fruits  are  capsules, 
somewhat  woody  and  contain  lenticular  seeds, 
sometimes  winged.  The  two  American  white- 
flowered  species,  from  the  Southern  States  are 
vS'.  malachodendron,  bearing  the  largest  flowers 
of  the  genus,  and  Y.  pentagyna,  flowering  in  late 
spring  and  summer.  These  are  sometimes  cul¬ 
tivated,  but  S.  pseudo-camellia  is  more  widely 
known.  In  its  original  habitat,  mountainous 
Japan,  this  species  is  a  tall  tree,  with  smooth, 
bright-red  bark,  flaking  off  in  thin,  large  pieces. 
It  has  handsome,  elliptical,  dark-green  leaves, 
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not  troubled  by  insects,  and  creamy-petaled 
flowers,  with  wavy  edges,  purple  filaments  and 
orange  stamens.  Like  the  S.  pentagyna,  it  is 
hardy  as  far  north  as  Massachusetts. 

STEYER,  sti'er,  or  STEYR,  stir,  a  city  in 
Austria,  at  the  junction  of  the  Steyer  with  the 
Enns,  19  miles  southeast  of  Linz.  The  town 
proper  has  two  suburbs  connected  by  bridges, 
and  there  are  three  public  squares,  one  of  which 
contains  beautiful  fountains.  The  buildings  are 
typically  Italian :  the  parish  church  is  modeled 
on  Saint  Stephen’s  of  Vienna;  the  town-hall 
is  embellished  by  a  graceful  tower;  the  Castle 
of  Lemberg  (10th  century)  stands  upon  a  rocky 
height  overlooking  the  rivers.  There  are  sev¬ 
eral  monuments,  a  grammar  school,  technical 
and  industrial  schools  and  museum.  Steyer  is  one 
of  the  most  important  manufacturing  cities  of 
Austria  and  very  wealthy.  The  factories  for 
iron  and  steel,  paper,  calico,  woolens,  leather, 
cutlery,  hosiery,  bell-founding,  dyeing,  small- 
arms,  and  bicycles  are  among  the  most  im¬ 
portant  of  the  country.  The  historical  in¬ 
terest  of  the  town  centres  in  the  treaty  of 
peace  concluded  there  25  Dec.  1800  between 
Austria  and  France.  Pop.  18,000. 

STEYN,  Marthinus  Theunis,  ex-president 
of  the  Orange  Free  State,  South  Africa:  b. 
2  Oct.  1857;  d.  28  Nov.  1916.  Of  Dutch  (Boer) 
descent,  his  mother  was  a  daughter  of  Wessels, 
one  of  the  leaders  of  the  Great  Trek  in  1836. 
He  studied  law  in  England,  was  called  to  the 
bar  and  returned  to  South  Africa  to  practise 
in  Bloemfontein.  He  became  a  judge  before 
he  was  40,  and  was  elected  President  of  the 
Orange  Free  State  in  1895.  In  the  South 
African  War  of  1899  he  threw  in  his  lot  with 
President  Kruger.  Both  republics  were  an¬ 
nexed  by  Great  Britain  as  a  result  of  the  war 
and  were  federated  under  the  Union  of  South 
Africa  in  1910.  Though  he  subscribed  to  the 
Constitution,  Steyn  was  strongly  suspected  of 
favoring  the  rebellion  of  1915.  See  Beyers  ; 
Orange  Free  State,  Province  of  the;  War, 
European. 

STIBICONITE,  a  mineral  consisting  of 
hydrous-oxide  of  antimony,  Sb2Ch.H20.  It  con¬ 
tains  74.05  per  cent  of  antimony  and  is  an 
important  ore  in  Nevada  and  California. 

STIBNITE,  ANTIMONITE,  or  ANTI¬ 
MONY-GLANCE,  the  only  important  ore  of 
antimony.  It  crystallizes  in  the  orthorhombic 
system  and  forms  not  only  in  acicular  crystals 
often  radially  grouped,  but  also,  in  Japan,  in 
magnificent  groups  of  large  crystals,  prismatic 
and  deeply  striated  vertically,  which  are  un¬ 
doubtedly  among  the  finest  of  mineral  speci¬ 
mens.  The  crystals  are  often  twisted,  while 
angular  bends,  .due  to  gliding  planes,  are  very 
common.  Massive,  granular  and  columnar 
forms  also  occur.  Brachypinacoidal  cleavage 
is  highly  perfect.  Though  flexible,  even  when 
in  large,  stout  crystals,  and  slightly  sectile,  it 
seems  very  brittle  because  of  its  easy  cleavage. 
It  is  very  soft,  hardness  2;  specific  gravity  4.6; 
lustre  metallic,  splendent ;  color  and  streak  lead- 
gray,  becoming  black  and  often  iridescent  on 
exposure  to  light.  Chemically  it  is  antimony 
trisulphide,  Sb2Ss.  It  fuses  even  in  large  pieces 
in  the  flame  of  a  candle  and  is  number  one  in 
the  scale  of  fusibility.  It  occurs  in  many  locali¬ 
ties  throughout  central  Europe,  in  England, 


China,  Mexico,  New  Brunswick,  and  in  the 
United  States  in  Arkansas,  Utah,  California 
and  elsewhere.  See  also  Antimony. 

STICK-INSECTS.  See  Walking-stick. 

STICKIT  MINISTER,  The,  and  Some 
Common  Men,  a  collection  of  short  stories  by 
Samuel  Rutherford  Crockett  (q.v.),  published 
in  1893. 

STICKLEBACK,  a  small  fish  of  the  fam¬ 
ily  Gasterosteidce ,  order  Hemibranchii,  in  which 
the  rays  of  the  first  dorsal  fin  form  a  series  of 
detached  spines.  The  body  is  elongated  and 
compressed  and  tapers  behind  to  a  narrow 
caudal  peduncle.  Teeth  exist  in  both  jaws,  but 
are  absent  from  the  tongue  and  palate.  The 
premaxillary  is  protractile.  The  sides  of  the 
body  may  be  covered  with  vertical  bony  plates, 
while  the  other  parts  are  destitute  of  any  scaly 
covering.  These  fishes  inhabit  the  rivers  and 
brackish  waters  of  temperate  climates  of  the 
northern  hemisphere.  The  brook  stickleback 
( G .  bispinosus),  very  common  on  the  New  Eng¬ 
land  and  New  Jersey  coasts  and  sometimes  in 
fresh  water,  is  a  voracious  little  fish,  swimming 
eagerly  after  bait  of  all  kinds,  and  not  at  all 
disturbed  by  noises  and  acts  which  would  in¬ 
fallibly  frighten  away  most  other  fishes.  It  is 
highly  pugnacious,  especially  at  the  breeding 
season.  In  its  reproductive  habits  it  evinces 
many  most  interesting  features,  constructing 
a  nest  and  attending  its  young  with  care  and 
affection.  The  nest  is  the  size  of  a  large  hick¬ 
ory-nut  and  is  composed  of  vegetable  matters, 
pieces  of  straw,  sticks  and  the  like,  bound  to¬ 
gether  with  a  silky  fibre  secreted  by  an  organ 
closely  connected  with  the  kidneys  of  the  male. 
In  the  top  of  the  nest  a  small  pit  is  formed  in 
which  the  eggs  are  deposited.  These  are  about 
the  size  of  poppy  seeds,  and  are  bright-yellow. 
Over  this  nest  and  its  contained  ova  the  fishes 
watch  with  the  most  jealous  care,  the  male  tak¬ 
ing  upon  himself  almost  the  entire  duty  of  nidi- 
fication,  as  well  as  of  tending  the  young  after 
hatching.  The  genera  Eucalia,  Pygosteus  and 
Apeltes  are  all  represented  in  the  salt  or  fresh 
waters  of  the  United  States,  where  are  found 
seven  species  of  these  interesting  little  fishes, 
each  exhibiting  individual  peculiarities  in  ap¬ 
pearance  and  habits.  Consult  Gill,  ( Standard 
Natural  History,*  Vol.  Ill  (Boston  1885),  and 
Ryder,  ( Bulletin  United  States  Fish  Commis¬ 
sion*  (Washington  1881). 

STIEGLITZ,  Julius  Oscar,  American 
chemist:  b.  Hoboken,  N.  J.,  26  May  1867.  He 
was  graduated  at  the  Realgymnasium,  Carls- 
ruhe,  Germany,  in  1886;  took  his  Ph.D.  at  the 
University  of  Berlin  in  1889;  and  after  his  re¬ 
turn  to.  the  United  States  studied  at  Clark 
University.  He  was  connected  with  the  faculty 
at  the  University  of  Chicago  from  1892,  became 
professor  of  analytical  chemistry  there  in  1905, 
director  of  the  laboratories  in  1912,  and  since 
1915  has  been  chairman  of  the  chemical  depart¬ 
ment.  He  was  Hitchcock  lecturer  at  the  Uni¬ 
versity  of  California  in  1909,  and  became  a 
member  of  the  National  Academy  of  Sciences 
in  1911.  Author  of  papers  on  molecular  rear¬ 
rangements;  carbamid  bases,  imido  ethers  and 
related  subjects  and  of  (The  Elements  of 
Qualitative  Chemical  Analysis*  (2  vols.,  1911— 
12). 
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STIGAND,  stig'and,  William,  English 
clergyman:  b.  1002;  d.  1064.  He  enjoyed  great 
favor  with  King  Edward,  who  in  1044  made  him 
royal  chaplain  and  bishop  of  Elmham  or  of  the 
East  Angles.  Eight  years  later  the  bishop 
mediated  sucessfully  in  the  interests  of  peace 
between  the  king  and  Earl  Godwin,  and  was 
awarded  with  the  archbishopric  of  Canterbury. 
Stigand  received  the  pallium  from  Pope  Bene¬ 
dict  X.  On  the  death  of  Harold,  Stigand  gave 
his  vote  for  Edgar  Atheling  to  be  king,  and  for 
this  reason,  and  because  he  was  a  firm  friend 
of  the  House  of  Godwin,  William  the  Con¬ 
queror  distrusted  him,  and  induced  the  Pope  to 
send  a  commission  of  cardinals,  who  deprived 
him  of  his  dignities  and  sentenced  him  to  per¬ 
petual  imprisonment.  But  Stigand  died  shortly 
afterward  in  Winchester,  starved  to  death,  it 
is  said. 

STIGMA,  plural,  stigmas,  or  stigmata 
(Greek  stigma ,  mark,  puncture,  brand),  a  mark 
made  with  a  red-hot  iron ;  a  brand  impressed  on 
slaves  and  others.  The  original  Greek  signifi¬ 
cation  of  the  word  has  received  many  secondary 
meanings.  Owing  to  its  association  with  the 
branding  of  slaves,  stigma  has  come  to  have  the 
signification  of  a  mark  of  infamy,  a  slur  at¬ 
tached  to  any  one  on  account  of  evil  conduct. 
In  anatomy  stigma  bears  a  meaning  closer  to 
the  original  signification  of  the  word  which  was 
to  puncture  with  a  sharp  pointed  instrument. 
This  sense  is  closely  related  to  that  of  the  Eng¬ 
lish  verb  <(to  stick,®  meaning  to  pierce,  puncture 
or  stab  (with  a  pen  or  other  pointed  weapon). 
The  expression  (<to  stick  one  with  a  stick®  con¬ 
veys  the  meaning  and  shows  the  derivation  of 
the  English  word,  which  is  related  to  the  Eng¬ 
lish  to  sting,  and  the  German  stechen ,  to  prick, 
pierce,  sting  thrust  and  stab.  These  being  the 
equivalents  of  stigma  in  the  English  language, 
the  Greek  word  came  to  have,  in  English,  a 
more  or  less  popular  usage,  only  one  of  its  sig¬ 
nifications,  and  that  metaphorical,  being  derived 
from  its  association  with  slaves  and  outcasts, 
the  official  marks  on  whom  came  to  be  sym¬ 
bolical  with  social  and  moral  degradation. 

But  science  has  gone  back  to  the  original 
sense  of  the  Greek  word  and  has  given  us  nu¬ 
merous  scientific  terms  in  modern  English,  de¬ 
rived  from  the  Greek  or  from  its  Latin  deriv¬ 
ative.  In  anatomy  and  zoology  stigma  is  used 
in  the  sense  of  a  mark,  point  or  noticeable  place, 
as  for  example  a  naevus,  a  birth-mark.  The 
place  on  the  surface  of  an  ovary  where  there  is 
a  rupture  of  a  mature  Graafian  follicle  is 
termed  a  stigma.  The  word  also  signifies  a 
chitinous  mark  on  the  anterior  margin  of  the 
forewings  of  numerous  insects.  It  is  the  term 
used  to  designate  the  interior  orifice  of  a 
trachea,  a  spot  of  pigment  in  protozoa,  one  of 
the  pores  of  the  segmental  organs ;  a  ciliated 
opening  connecting  the  cavity  of  the  pharynx 
with  that  of  the  artificial  canal.  Any  mark  on 
the  skin  which  bleeds  periodically  or  even  at 
irregular  intervals  is  also  termed  a  stigma. 
None  of  these,  uses  of  the  term  departs  from 
the  root  meaning  of  the  word,  which,  as  we 
have  seen,  was  to  puncture  or  prick,  with  the 
substantive  sense  of  the  thing  pynctured  or 
pricked. 

In  botany  the  stigma  is  a  part  of  the  style, 
or  in  the  absence  of  the  latter,  of  the  surface 
of  the  ovary,  which  receives  the  pollen. 


Stigma  was  used  in  Greek  grammar  as  a 
signature  which  is  still  used  sometimes  for 
(<st.®  It  also  designated  the  number  six. 

STIGMATA,  the  Greek  plural  form  of 
stigma,  is  used  in  various  collective  significations. 
Anatomical  stigmata,  for  instance,  comprises 
irregularities  or  malformations  of  various  parts 
of  the  anatomy,  among  them  being  those  of  the 
face,  the  skull-cap,  palate,  teeth,  tongue,  lips, 
nose,  ears,  limbs,  fingers,  thorax  and,  in  gen¬ 
eral,  any  part  of  the  human  anatomy.  The 
presence  of  less  or  more  than  four  fingers  on 
one  human  hand  would  be  stigma,  as  would  be 
the  dwarfing  or  over  growth  of  the  frame  of 
man  or  animal.  Abnormal  conditions  of  the 
skin,  hair  and  limbs  are  also  characterized  as 
stigmata.  Often  these  persistent  stigmata  are 
used  as  signs  by  which  to  judge  abnormal  con¬ 
ditions  or  physical,  mental  or  moral  degeneracy 
in  an  individual.  These  abnormalities  have 
been  classified  by  Peterson  as  belonging  to  (1) 
motor  functions;  (2)  sensory  functions;  (3) 
speech;  (4)  genitro-urinary  function;  (5)  in¬ 
stinct  or  appetite;  (6)  diminished  resistence  to 
diseases  and  external  influences;  (7)  delayed 
development  of  puberty. 

Under  the  head  of  psychical  stigmata  are 
classified  all  kinds  of  irregular  functions  of  the 
mind  from  simple  feeble-mindedness,  eccentric¬ 
ity,  moral  delinquency  and  sexual  perversion  to 
idiocy  and  embecility.  In  this  section  stigmata 
have  been  divided  and  subdivided  by  scientists 
and  specialists  into  a  large  number  of  classes 
and  a  vast  nurriber  of  interesting  and  important 
experiments  have  been  made  to  show  .the  rela¬ 
tion  of  each  separate  abnormality  to  the  normal 
individual.  Frederick  Peterson,  an  authority 
on  the  subject  of  deformities,  for  example, 
found  only  10  per  cent  of  abnormal  palates 
among  persons  apparently  otherwise  normal  and 
40  per  cent  among  feeble-minded  persons.  An¬ 
other  investigator  found  35  per  cent  of  abnor¬ 
mal  palates  among  people  subjected,  to  general 
paralysis ;  70  per  cent  among  hysterical  insane ; 
76  per  cent  in  epileptics ;  80  per  cent  among 
hopelessly  insane;  and  82  per  cent  among  idiots. 
But ‘apparently  the  investigations  did  not  show 
whether  the  diseases  were  affected  by.  the  abnor¬ 
malities  or  the  latter  the  direct  or  indirect  re¬ 
sult  of  the  diseases.  See  Eugenics;  Heredity; 
Psychology  of  the  Abnormal. 

Bibliography. —  Beaunis,  (Recherches* 

(Paris  1886)  ;  Bourbeyre,  (Les  Stigmatisees> 
(Paris  1886)  ;  Dublin  Review  (1871,  p.  170)  ; 
Ennemoser,  (Der  Magnetismus  in  Verhaltniss 
zur  Religion)  (Stuttgart  1853)  ;  Franciscus 
Quaresmius,  (De  vulneribus  domini*  (Venice 
1652)  ;  Gorres,  (Die  christliche  Mystik)  (Ratis- 
bon)  ;  Henriquez,  (Menologium  cistersiense*  ; 
Hueber,  (Menologium  Franciscanorum*  (1698)  ; 
Hurter,  (Tableau  des  institutions  et  .des 
mceurs  de  l’eglise  au  moyen  age*  (Paris  1842)  ; 
Imbert-Goarbeyre,  (Les  Stigmatisees*  (1873)  ; 
Marchese,  (Sagro  Diario) ;  Maury,  (Magie  et 
astrologie* ;  Meyer,  ( Blatter  fur  hohere  Wahr- 
heit) ;  Morel,  (Traite  des  degenerescences) 
(Paris  1857)  ;  Nordau,  Max,  ( Degeneration * 
(New  York  1895)  ;  Peterson,  (The  Stigmata 
of  Degeneration*  (in  State  Hospitals  Bulletin, 
Utica,  N.  Y.,  July  1896)  ;  Petrus  de  Alva  y 
Astorga,  (Prodigium  naturae  portentium  gra¬ 
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gelische  Kirchenzeitung>  (pp.  183,  345,  Berlin 
1875)  ;  Steill,  (Ephemerides  dominicano  sacrse) 
(Dillingen  1692)  ;  Thiepolus,  (De  passione 
ChristP  ;  Thorluck,  (Vermischte  Schriften) 
(Hamburg  1839). 

STIGMATIZATION,  derived  from  the 
Greek-  word  stigma,  a  puncture,  the  name  ap¬ 
plied  by  Roman  Catholic  writers  to  the  im¬ 
pression  on  certain  individuals  of  the  <(stig- 
mata,®  or  marks  of  the  wounds  which  Christ 
suffered  during  the  course  of  His  Passion.  In 
the  early  days  many  Christians  branded  the 
name  of  Christ  on  their  foreheads,  and  various 
voluntary  mutilations  for  Christ’s  sake  were 
practised  by  enthusiasts.  The  stigmata  comprise 
not  only  the  wounds  of  the  hands  and  feet,  and 
that  of  the  side,  received  in  the  crucifixion,  but 
also  those  impressed  by  the  crown  of  thorns 
and  by  the  scourging.  The  most  remarkable 
example  of  stigmatization  is  that  narrated  of 
Saint  Francis  of  Assisi  and  occurring  in  1224, 
on  the  mountain  of  Alverno.  Being  absorbed 
in  rapturous  contemplation  of  the  Passion  of 
Christ,  he  saw  a  seraph  with  six  shining  wings, 
blazing  with  fire,  and  having  between  his  wings 
the  figure  of  a  man  crucified,  descend  from 
heaven  and  approach  him,  so  as  to  be  almost  in 
contact.  After  a  time  the  vision  disappeared, 
leaving  the  soul  of  Francis  filled  with  reverence 
and  awe.  And  now  he  became  aware  that  in 
hands,  feet  and  side  he  had  received  externally 
the  marks  of  cruicifixion.  These  mysterious 
marks  continued  during  the  two  years  until  his 
death,  and  are  declared  by  the  saint’s  biograph¬ 
ers  to  have  been  seen  by  many  eye-witnesses, 
including  Pope  Alexander  IV. 

The  Dominicans  openly  disputed  the  fact,  but 
at  length  made  the  same  claim  for  Catharine  of 
Sienna,  whose  stigmata  were  explained  as  at 
her  own  request  made  invisible  to  others.  The 
Franciscans  appealed  to  Sixtus  IV,  and  that 
pope,  himself  a  Franciscan,  forbade  representa¬ 
tions  of  Saint  Catherine  to  be  made  with  the 
stigmata.  Still  the  fact  is  recorded  in  the 
breviary  office,  and  Benedict  XIII  granted  the 
Dominicans  a  special  feast  in  commemoration 
of  it.  Many  others,  especially  women,  are 
enumerated  as  having  received  all  or  some  of 
the  stigmata.  Among  these  is  Saint  Veronica 
Giuliani,  who  is  said  to  have  received  in  1694 
first  the  marks  of  the  crown  of  thorns,  and 
afterward  those  of  the  crucifixion.  More  re¬ 
cent  cases  are  those  of  Anna  Katherina  Em¬ 
merich  (1774-1824),  who  became  a  nun  at  Ag- 
netenberg;  “L’Ecstatica®  Maria  von  Mori  of 
Caldaro  (1839)  ;  Louis  Lateau  (1850-83,  in 
1868),  whose  stigmata  were  stated  to  bleed 
every  Friday;  and  Mrs.  Girling  (1827-86,  about 
Christmas  1864),  of  the  New  Forest  Shaker 
community.  Dr.  Imbert-Gourbeyre,  in  his 
work  (Les  Stigmatisees)  (1873),  enumerates 
145  persons,  of  whom  but  20  were  men,  as  hav¬ 
ing  received  the  stigmata,  and  of  these  80  lived 
before  the  17th  century.  By  1894  he  had  col¬ 
lected  321  examples  of  stigmatization.  Apart 
altogether  from  the  question  of  the  value  of  the 
evidence  offered,  we  may  reasonably  conclude 
that  some  kind  of  stigmatization  is  a  pathologi¬ 
cal  condition  of  occasional  occurrence.  The 
Roman  Catholic  Church  is  extremely  cautious 
in  giving  credence  to  cases  of  stigmatization  as 
genuinely  supernatural  and  Theodor  Schwann, 
a  professed  Catholic  professor  at  Louvain  and 


a  noted  biologist,  who  carefully  looked  into  the 
subject,  refused  to  admit  for  stigmatization 
other  than  a  perfectly  natural  character.  See 
Stigmata. 

STIKINE,  stik-en',  STAKHIN,  a  Tlingit 

tribe  of  the  Koluschan  linguistic  stock  of  North 
American  Indians,  about  the  mouth  of  Stikine 
River,  southern  coast  of  Alaska.  They  are 
divided  into  the  Wolf  and  the  Raven  clans. 
In  1880  they  numbered  317  in  eight  villages, 
but  by  1890  they  had  diminished  to  255. 

STILBENE  DYESTUFFS.  See  Coal- 
tar  Colors. 

STILBITE,  one  of  the  commonest  of 
the  zeolite  family  of  minerals.  Though  crystal¬ 
lizing  in  the  monoclinic  system,  its  crystals 
simulate  rhombic  forms  on  account  of  their 
twinning  which  is  uniformly  present  and  which 
is  revealed  by  polarized  light  under  the  micros¬ 
cope  by  the  division  into  sectors  whose  extinc¬ 
tion  angles  are  10°.  These  twin  crystals  are 
often  grouped  into  the  curious  sheaf-like 
bundles  so  characteristic  of  the  species.  Clino- 
pinacoidal  cleavage  is  perfect;  fracture  uneven; 
brittle ;  hardness  3.5  to  4 ;  specific  gravity  2.2 ; 
lustre  vitreous,  pearly  on  the  clinopinacoid ; 
color  usually  white  or  yellowish,  though  not 
infrequently  brownish  to  brick-red ;  transparent 
or  translucent.  Essentially  a  hydrous  silicate  of 
aluminum  and  calcium,  generally  with  a  little 
soda,  before  the  blowpipe  it  acts  like  scole- 
cite  (q.v.).  It  mostly  occurs  in  cavities  in  trap 
rocks.  Many  localities  have  yielded  fine  speci¬ 
mens,  among  the  most  important  being  Poona, 
India;  Iceland;  Faroe  Islands;  Nova  Scotia; 
Paterson  and  Upper  Montclair  in  New  Jersey. 
Sphaero-stilbite  and  puflerite  are  globular 
varieties. 

STILES,  stilz,  Charles  Wardell,  American 
zoologist:  b.  Spring  Valley,  N.  Y.,  15  May  1867. 
He  was  educated  at  Wesleyan  University, 
Conn.,  1885-86;  College  de  France,  1886-87 ; 
Berlin  University,  1887-89;  Leipzig  University, 
1889-90;  Trieste  Zoological  station,  1891;  Pas¬ 
teur  Institute  and  College  de  France,  1891.  He 
was  zoologist,  1891-1902,  and  has  been  consult¬ 
ing  zoologist  since  1902,  in  the  bureau  of  animal 
industry,  United  States  Department  of  Agri¬ 
culture.  He  has  been  professor  of  zoology  in 
the  United  States  Public  Health  Service  since 
August  1902;  professor  of  medical  zoology  at 
Georgetown  University  1892-06;  at  Johns 
Hopkins  University  since  1897 ;  and  United 
States  Navy  Medical  School  since  1902;  and 
was  a  special  lecturer  on  that  subject  at  the 
Army  Medical  School,  1894-1902 ;  scientific  sec¬ 
retary  of  Rockefeller  Sanitary  Commission, 
1909-14.  He  has  held  other  offices  as  consultant 
with  national  and  private  scientific  institutions, 
has  represented  the  United  States  government 
at  several  International  Zoological  Congresses, 
and  was  detailed  as  agricultural  and  scientific 
attache  to  the  United  States  Embassy,  Berlin, 
1898-99;  secretary  of  International  Commission 
on  zoological  nomenclature  since  1896.  His 
publications,  chiefly  on  medical  zoology  and 
sanitation  include  (A  Revision  of  the  Adult 
Cestodes  of  Cattle,  Sheep  and  Allied  Animals) 
(1893)  ;  (Tapeworms  of  Poultry)  (1896)  ;  ( In¬ 
ternal  Parasites  of  the  Fur  SeaP  (1899)  ;  (The 
Cattle  Ticks  of  the  United  States*  (1902)  ; 
( Report  on  Hook  Worm  Disease  in  the  United 
States)  (1903) ;  ( Index-Catalog  of  Medical  and 
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Veterinary  Zoology,5  7  vols.,  etc.  Outside  of 
scientific  circles  he  is  known  chiefly  because  of 
his  medical  studies  among  the  tenant  whites  of 
the  South,  upon  the  medical  side  of  the  negro 
problem  and  child  labor,  and  because  of  his  con¬ 
nection  with  the  hookworm  problem. 

STILES,  Ezra,  American  clergyman  and 
college  president:  b.  North  Haven,  Conn.,  15 
Dec.  1725;  d.  New  Haven,  Conn.,  12  May  1795. 
He  was  graduated  from  Yale  in  1746,  and  was  a 
tutor  there  1749-55.  Dr.  Franklin  having  sent 
an  electrical  apparatus  to  Yale,  Stiles  entered 
with  great  zeal  upon  this  then  new  field  of 
philosophical  investigation,  and  performed  the 
first  electrical  experiments  ever  made  in  New 
England.  At  the  time  he  was  pursuing  the 
study  of  theology,  was  licensed,  and  commenced 
his  ecclesiastical  work  in  June  1749.  In  April 
1750  he  visited  the  Housatonic  tribe  of  Indians 
at  Stockbridge.  He  then  studied  law,  in  1753 
was  admitted  to  the  bar,  and  practised  at  New 
Haven  for  the  two  following  years.  In  1775 
he  became  pastor  of  the  Second  Church  in  New¬ 
port,  R.  I.,  and  during  his  residence  there  found 
time  for  literary  and  scientific  investigations, 
corresponding  with  learned  men  in  almost  every 
part  of  the  world.  His  congregation  at  New¬ 
port  being  entirely  broken  up  by  the  British 
occupation  of  the  place,  in  May  1777  he  re¬ 
moved  to  Portsmouth,  N.  H.,  to  become  pastor 
of  the  North  Church.  In  September  following 
he  was  elected  president  of  Yale  and  shortly 
after  professor  of  ecclesiastical  history  in  con¬ 
nection  with  the  presidency;  and  in  June  1778 
he  entered  on  his  official  duties.  After  1780 
he  discharged  the  office  of  professor  of  divinity. 
His  labors  for  the  college  were  intense  and 
uninterrupted  during  the  rest  of  his  life. 
He  was  widely  learned,  being  particularly  versed 
in  the  Oriental  languages.  He  published  a 
funeral  oration  in  Latin  on  Governor  Law 
(1751)  ;  a  Latin  oration  on  his  induction  to  his 
office  as  president  (1778)  ;  an  ( Account  of  the 
Settlement  of  BristoP  (1785)  ;  (History  of 
Three  of  the  Judges  of  Charles  P  (1795). 
His  (Literary  Diary5  in  45  volumes,  was  edited 
and  published  by  F.  B.  Denter  in  1901.  His 
life  has  been  written  by  J.  L.  Kingsley  (in 
Sparks’  American  Biography,5  first  series,  Vol. 
VI,  1845),  and  by  Abil  Holmes  (Boston  1798). 

STILETTO,  a  knife  or  dagger  with  a 
round  pointed  blade  from  6  to  12  inches  long, 
commorr-in  the  Middle  Ages. 

STILICHO,  stil'i-ko,  Flavius,  Roman  gen¬ 
eral  :  b.  of  Vandal  origin  about  359  a.d.  ;  d. 
Ravenna,  23  Aug.  408.  In  384  a.d.  he  was  sent 
by  the  Emperor  Theodosius  on  an  important 
mission  to  Persia  where  he  arranged  a  peace 
that  was  very  advantageous  to  his  sovereign 
and  on  his  return  in  384  was  made  commander- 
in-chief  of  the  Roman  army  and  given  the  hand 
of  Serena,  the  niece  of  Theodosius,  in  marriage 
and  with  it  several  high  titles  and  flattering  of¬ 
ficial  notice  and  the  following  year  he  was 
made  commander-in-chief  of  the  army  in 
Thrace  where  he  directed  the  war  against  the 
Piets,  Scots,  Saxons  and  the  barbarians  on  the 
Hebrus.  In  392  he  carried  on  a  very  successful 
campaign  against  the  Bostarnse.  Goths,  Alani 
and  Huns.  In  394  Theodosius  appointed 
Stilicho  guardian  of  his  son  Honorius  whom  he 
had  raised  to  the  dignity  of  Augustus  with 


sovereignty  over  Africa,  Gaul,  Italy  and  Spain. 
But  as  the  young  man  took  little  interest  in 
affairs  of  state,  this  made  Stilicho  practical 
ruler  of  the  Western  Empire,  which  he 
defended  against  the  invasion  of  the  Goths 
under  Rufinus,  the  guardian  of  the  Empire  of 
the  East.  He  again  repulsed  the  Germanic 
hordes  in  406,  and  was  the  loyal  servant  of  the 
empire  in  its  foreign  wars,  defeating  Alaric  at 
Pollentia.  He  was  accused  of  aiding  Alaric  in 
his  encroachments  upon  the  empire  previous 
to  its  final  conquest,  and  was  obliged  to  flee 
from  Rome.  On  the  charge  of  high  treason  he 
was  taken  from  the  church  at  Ravenna  which 
had  given  him  shelter  and  executed.  He  was 
accused  of  plotting  to  put  his  own  son  upon 
the  throne ;  which,  it  would  seem,  he  came  very 
near  accomplishing.  His  distinguished  services 
in  behalf  of  Rome  were  commemorated  by  the 
poet  Claudius.  Consult  Gibbon,  ( Decline  and 
Fall  of  Rome5 ;  Hodgkins,  T.,  ( Italy  and  her 
Invaders>  (Oxford  1880)  ;  Villari,  P.,  (The 
Barbarian  Invasions  of  Italy5  (New  York 
1902). 

STILL,  Andrew  Taylor,  discoverer  and 
founder  of  osteopathy:  b.  near  Jonesboro,  Va., 
6  Aug.  1828;  d.  12  Dec.  1917.  With  his  father, 
Abram,  Methodist  minister  and  doctor,  he  re¬ 
moved  to  Tennessee,  and  at  the  age  of  nine  to 
Missouri.  At  19  he  married  Mary  M.  Vaughn 
and  in  1853  they  removed  to  Kansas,  where 
Mrs.  Still  died  in  1859.  He  farmed,  studied 
medicine  in  Kansas  City  and  practised  among 
the  pioneers  and  Indians  with  his  father  who 
had  followed  him.  He  fought  with  John 
Brown  in  the  border  warfare;  was  elected  to 
the  legislature  in  1857;  was  one  of  the  founders 
of  Baker  University  at  Baldwin,  Kan.  In 
1860  he  married  Mary  E.  Turner,  who  lived 
until  1910.  In  the  Civil  War  he  served  in  the 
cavalry  and  afterward  became  captain  and  then 
major  in  the  21st  Kansas  Volunteers  which  saw 
considerable  service.  Ever  a  student  of  nature, 
he  decided  that  the  God  who  made  man  had 
placed  in  the  body  everything  necessary  for 
health,  without  the  use  of  drugs.  He  studied 
the  anatomy  of  the  animals  he  skinned,  and 
dissected  many  an  Indian  body  in  his  search 
for  truth.  The  war  interrupted  his  investiga¬ 
tions,  but  when  three  of  his  children  died  of 
spinal  meningitis  in  1864  he  attacked  the 
problem  anew.  In  1874  he  announced  the 
science  of  osteopathy  (q.v.).  For  many  years 
he  waged  a  battle  for  recognition.  For  a  while 
he  practised  as  an  itinerant  doctor  in  Missouri, 
at  times  accompanied  by  one  or  more  of  his 
sons,  and  performed  wonderful  cures  with  his 
new  science.  In  1887  he  settled  in  Kirksville, 
Mo.,  which  had  really  been  his  home  since  1875, 
and  developed  a  large  practice. 

In  November  1892,  he  opened  the  American 
School  of  Osteopathy,  at  Kirksville,  which  now 
gives  a  four-year  course,  and  whose  clinics  and 
hospital  draw  patients  from  all  over  the  United 
States  as  well  as  from  Canada.  Among  his 
writings  are  Autobiography5  (1897  and  1908); 
( Philosophy  and  Mechanical  Principles  of 
Osteopathy5  (1902)  ;  Osteopathy,  Practise  and 
Research5  (1910). 

Ray  G.  Hulburt, 

Associate  Editor,  Journal  of  Osteopathy. 

STILL,  John,  English  ecclesiastic :  b. 
Grantham,  Lincolnshire,  about  1543;  d.  Wells, 
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26  Feb.  1608.  He  was  graduated  from  Christ’s 
College,  Cambridge,  of  which  he  was  elected 
a  Fellow,  and  took  orders.  In  1570  he  be¬ 
came  Margaret  preacher  and  Margaret  pro¬ 
fessor  of  divinity  in  the  university.  The  next 
year  he  obtained  the  rectory  of  Hadleigh,  Suf¬ 
folk,  and  in  1572  became,  with  Dr.  Thomas 
Watts,  joint  dean  of  Booking,  at  the  same  time 
being  appointed  chaplain  to  the  primate.  In 

1573  he  was  made  vicar  of  East  Markham  and 
canon  "of  Westminster,  whereupon  he  resigned 
his  Cambridge  professorship.  He  was  then 
promoted  to  be  dean  of  Norwich  and  in  July 

1574  was  elected  master  of  Saint  John’s  College, 
Cambridge.  Having  acted  as  vice-chancellor  in 
1575,  he  was  in  May  1577,  transferred  to  the 
mastership  of  Trinity.  In  1592  he  was  again 
elected  vice-chancellor  and  was  called  upon  to 
provide  an  English  comedy  for  the  queen’s 
amusement.  In  1593  he  was  consecrated  bishop 
of  Bath  and  Wells.  The  supposition  that  he 
was  the  author  of  (Gammer  Gurton’s  Needle) 
(q.v.)  is  highly  probable.  In  1575  the  play 
published  under  the  following  title:  (A  Ryght 
Pythy,  Pleasant,  and  Merie  Comedie :  Intytuld 
Gammer  Gurton’s  Needle:  Played  on  Stage 
not  long  ago  in  Christes  Colledge  in  Cam¬ 
bridge.  Made  by  Mr.  S.,  Master  of  Art,*  and 
this  Mr.  S.  can  be  identified  with  no  one  so 
naturally  as  with  the  vice-chancellor,  Dr.  Still, 
of  the  time.  (See  Gammer  Gurton’s  Needle). 
Consult  Dodsley,  (01d  Plays)  (London  1874- 
76). 

STILL,  William,  American  philanthropist: 
b.  Shamony,  N.  J.,  7  Oct.  1821 ;  d.  1902.  He 
was  of  African  descent;  and  became  chairman 
and  corresponding  secretary  of  the  Philadelphia 
branch  of  the  Underground  Railroad,  1851—61. 
Previous  to  this  he  had  been  a  clerk  in  the 
Pennsylvania  Anti-slavery  Society  from  1847. 
During  the  Civil  War  he  was  post-sutler  at 
Camp  William  Penn  for  colored  troops.  He 
was  very  active  in  all  movements  to  help  colored 
people  and  was  member  of  numerous  societies 
organized  to  that  end.  He  sheltered  the  wife, 
daughter  and  sons  of  John  Brown  while  he  was 
awaiting  execution  in  Virginia.  He  pub¬ 
lished  (The  Underground  Railroad)  ;  (Voting 
and  Laboring) ;  ( Struggle  for  the  Rights  of 
the  Colored  People  of  Philadelphia. 

STILL.  See  Distillation. 

STILL-LIFE,  a  branch  of  the  art  of 
painting  which  deals  with  the  portrayal  of  life¬ 
less  objects.  It  is  called  in  Germany,  Still 
Leben;  in  Holland,  stilleven;  in  France,  nature 
morte;  in  Italy,  riposo.  The  subjects  generally 
chosen  are  dead  animals  —  deer,  birds  or  fish, 
kitchen  and  table  utensils,  plate,  crockery  or 
china,  fruit,  flowers,  curios  and  jewelry.  These 
objects  are  arranged  so  as  to  make  a 
picturesque  combination  of  color,  light  and 
shade.  This  branch  of  art  flourished  from  the 
earliest  days  of  color  decoration,  and  was  at  its 
highest  perfection  during  the  Alexandrian  age ; 
the  paintings  at  Pompeii  and  the  Roman 
mosaics  furnish  many  fine  examples  of  it.  The 
Renaissance  painters  did  not  execute  still-life 
as  an  independent  department  of  their  art,  but 
early  in  the  17th  century  it  was  cultivated  most 
elaborately  and  with  the  greatest  success  by  the 
Dutch  school.  The  taste,  beauty,  and  exquisite 
virtuosity  of  their  work  have  never  been  sur¬ 
passed,  if  ever  even  equaled.  There  are  two 


main  styles  of  still-life  painting.  While  some 
artists  have  endeavored,  by  a  certain  breadth 
and  freedom  of  handling,  to  obtain  a  mere 
decorative  effect  by  the  introduction  of  brilliant 
metallic  surfaces  and  the  juxtaposition  of  rich 
color  tones,  others  have  aimed  at  minute  and 
painfully  elaborated  compositions,  fine  and  deli¬ 
cate  as  a  miniature  on  parchment  or  ivory. 
The  chief  Dutch  painters  of  still-life  are  J. 
Brueghel  the  elder,  Snyders,  Leghers,  the  de 
Heem  family,  A.  van  Beijeren,  W.  Kalf,  Heda, 
W.  van  Aelit,  Dou  and  Fyt.  In  the  19th  cen¬ 
tury  a  great  revival  took  place  in  this  class  of 
art.  In  France  it  was  practised  successfully  by 
Robie,  Vollon,  and  Ph.  Rousseau;  in  Germany 
by  Preyer  of  Diisseldorf;  Hoquet  of  Berlin;  P. 
Meyerheim,  Hertel,  Th.  and  R.  Gronland,  and 
by  the  woman  painters  Begas-Parmentier,  H. 
von  Preuschen,  Hormuth-Kallmorgan,  and 
Hedinger.  The  still-life  of  flowers  and  fruit  is 
generally  most  successfully  accomplished  in 
water  colors.  The  ancient  Greek  painter 
Pausias  was  especially  skilful  in  the  repre¬ 
sentation  of  flowers,  while  of  another  an¬ 
cient  artist  it  is  said  that  the  birds  flew  down 
and  picked  at  his  picture  of  fruit.  Among  the 
American  painters  who  have  been  successful  in 
depicting  still-life  are  W.  M.  Chase,  E.  Carlsen 
and  W.  Lockwood. 

STILLS,  Alfred,  American  physician : 
b.  Philadelphia,  Pa.,  30  Oct.  1813 ;  d.  there,  24 
Sept.  1900.  He  studied  at  Yale  University  in 
1828-30,  was  graduated  at  the  University  of 
Pennsylvania  in  1832  and  took  his  M.D.  there 
in  1836.  He  studied  in  Paris  and  Vienna  sub¬ 
sequently  at  different  times  after  engaging  in 
practice  in  Philadelphia.  He  was  resident  phy¬ 
sician  at  the  Pennsylvania  Hospital  in  1839-41 ; 
professor  of  the  theory  and  practice  of  medi¬ 
cine  at  the  Pennsylvania  Medical  College  in 
1854-59,  and  at  the  University  of  Pennsylvania 
in  1864-84,  afterward  being  professor  emeritus 
there.  He  was  lecturer  on  clinical  medicine  at 
the  Philadelphia  Hospital  in  1865-71.  He  was 
one  of  the  founders  of  the  American  Medical 
Association  and  became  its  first  secretary,  serv¬ 
ing  as  president  in  1867.  He  was  one  of  the 
first  to  distinguish  typhus  from  typhoid  fever, 
and  attained  high  rank  in  his  profession  both  as 
practitioner  and  as  teacher.  Author  of  Medi¬ 
cal  Instruction  in  the  United  States>  (1845)  ; 

( Therapeutics  and  Materia  Medica)  (2  vols., 
1860)  ;  ( Epidemic  Meningitis*  (1867),  etc.  He 
was  joint  editor  of  the  National  Dispensatory 
(1879). 

STILLE,  stfl'e,  Charles  Janeway,  Ameri¬ 
can  educator  and  historian :  b.  Philadelphia,  Pa., 
23  Sept.  1819;  d.  11  Aug.  1899.  He  was  grad¬ 
uated  from  Yale  in  1839  and  was  admitted  to 
the  bar,  but  abandoned  law  for  literature. 
In  the  Civil  War  he  was  a  member  of  the 
United  States  Sanitary  Commission,  and  in 
1866  was  made  professor  of  history  and  English 
literature  in  the  University  of  Pennsylvania. 
He  was  provost  there  (1868-80).  He  published 
( Historical  Development  of  American  Civiliza¬ 
tion  ;  ( History  of  the  United  States  Sanitary 
Commission  (1866)  ;  Studies  in  Mediaeval  His¬ 
tory }  (1882)  ;  (Beaumarchias  and  the  Lost  Mil- 
ton  >  (1886). 

STILLINGFLEET,  Edward,  Anglican 
bishop :  b.  Cranborne,  Dorset,  17  April  1635 ;  d. 
Westminster,  28  March  1699.  He  was  gradu- 
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ated  at  Saint  John’s  College,  Cambridge,  in 
1652  and  was  elected  to  a  fellowship  there  in 
1653.  He  was  appointed  chaplain  to  Charles  II 
in  1668,  dean  of  Saint  Paul’s  in  1678  and  be¬ 
came  bishop  of  Worcester  in  1689.  He  was 
famous  for  his  profound  learning,  his  liberal 
views  and  for  his  untiring  efforts  to  effect  a 
satisfactory  compromise  between  Episcopacy 
and  Presbyterianism.  He  was  brilliant  as  both 
a  preacher  and  a  writer,  and  in  his  lifetime  ex¬ 
erted  a  wide  influence.  Author  of  <Irenicum) 
(1659)  ;  (Origines  Sacrse,  or  a  Rational  Account 
of  the  Christian  Faith  as  to  the  Truth  and 
Divine  Authority  of  the  Scriptures }  (1662)  ; 
(Origines  Britannicae,  or  Antiquities  of  the 
British  Church)  (1685),  etc.  His  collected 
works  were  published  (6  vols.,  London  1710). 

STILLMAN,  Samuel,  American  Baptist 
clergyman:  b.  Philadelphia,  Pa.,  18  March  1738; 
d.  Boston,  Mass.,  12  March  1807.  He  was  or¬ 
dained  in  the  Baptist  ministry  in  1759,  and  in 
1765  became  pastor  of  the  First  Baptist  Church, 
Boston,  which  pulpit  he  occupied  for  more  than 
40  years.  He  was  among  the  most  influential 
preachers  of  his  day  in  New  England.  He 
was  one  of  the  original  trustees  of  Brown 
University,  and  was  a  member  of  the  conven¬ 
tion  that  ratified  the  United  States  Constitution 
in  1788.  Author  of  (A  Sermon  on  the  Repeal 
of  the  Stamp  AcH  (1766)  ;  (Thoughts  on  the 
French  Revolution  (1794);  (A  Sermon  Oc¬ 
casioned  by  the  Death  of  George  Washington 
(1799),  etc. 

STILLMAN,  stfl'man,  Thomas  Bliss, 

American  chemical  engineer :  b.  Plainfield,  N. 
J.,  24  May  1852;  d.  1915.  He  was  graduated 
from  Rutgers  College  in  1873  and  went  to  Ger¬ 
many  to  study  engineering  and  analytical  chem¬ 
istry.  Returning  to  the  United  States  he  was 
appointed  instructor  of  analytical  chemistry  at 
Stevens  Institute  (1874-76),  and  was  professor 
there  1881-86.  In  1884  he  was  state  oil  in¬ 
spector  for  New  Jersey.  He  was  .editor  of  the 
( Stevens  Institute  Indicator^  (1895-98)  and  has 
published  (The  Rutgers  Scarlet  Letter)  (1873)  ; 
Engineering  Chemistry J  (1897)  ;  Examination 
of  Lubricating  Oils)  (1914). 

STILLMAN,  William  James,  American 
author:  b.  Schenectady,  N.  Y.,  1  June  1828;  d. 
Surrey,  England,  6  July  1901.  After  graduation 
from  Union  College  (1848)  he  studied  land¬ 
scape  art  with  F.  E.  Church,  and  in  1849  went 
to  England  to  continue  his  art-work.  He 
adopted  the  views  of  Rossetti  and  Millais, 
whence  he  was  styled  ((the  American  Pre- 
Raphaelite.®  On  return  to  the  United  States 
he  began  exhibiting  at  the  Academy  of  Design, 
of  which  in  1854  he  was  made  an  associate.  In 
1852  he  went  for  Louis  Kossuth  to  Hungary  to 
secure  the  crown-jewels  which  had  been 
secreted  by  Kossuth  at  some  point  on  the 
Danube.  After  some  further  study  with  Yvon 
at  Paris,  he  came  back  to^  found  with  John 
Durand,  the  Crayon,  a  magazine  of  art  criticism, 
which  continued  two  years  (1855-57).  In  1859 
he  was  again  in  England  and  in  1861-65  was 
United  States  consul  at  Rome,  and  in  1865-^69 
he  held  a  similar  post  in  Crete.  Having 
abandoned  art,  owing  to  failing  eyesight,  he 
was  a  special  correspondent  for  the  Times  of 
London  from  1878  to  1898,  traveling  widely 
about  the  continent,  and  being  from  1886  cor¬ 
respondent  for  Italy  and  Greece.  In  1883-85 


he  contributed  critical  papers  on  art  subjects  to 
the  New  York  Evening  Post.  An  expert  photog¬ 
rapher,  he  was  at  one  time  associate  editor  of 
the  Photographic  Times.  He  made  for  the 
Hellenic  Society  of  London  a  valuable  series  of 
photographs  of  the  Acropolis  at  Athens,  and 
published  (1872-73)  two  manuals  of  photog¬ 
raphy.  As  a  journalist  he  wrote  much  on 
many  subjects,  chiefly  art,  history  and  politics, 
and  gained  a  considerable  reputation.  His  best 
picture  is  (The  Procession  of  the  Pines) 
(1858).  Among  his  published  volumes  are: 
(History  of  the  Cretan  Insurrection  (1874); 

( Herzegovina  and  the  Late  Uprising)  (1877)  ; 
(On  the  Track  of  Ulysses)  (1887);  <The 
Union  of  Italy*  (1898)  ;  (The  Old  Rome  and 
the  New*  (1898);  Erancesco  Crispi*  (1899); 
and  an  interesting  ( Autobiography  (Boston 
1901,  first  printed  in  the  ( Atlantic  1900). 

STILLWATER,  stil'wa"ter,  Minn.,  city, 
county-seat  of  Washington  County,  on  Saint 
Croix  River,  30  miles  from  its  junction  with 
the  Mississippi  River,  and  on  the  Chicago, 
Milwaukee  and  Saint  Paul,  the  Northern 
Pacific  and  the  Chicago,  Saint  Paul,  Minnesota 
and  Ohio  railroads,  about  18  miles  northeast  of 
Saint  Paul.  It  has  steamer  connections  with 
the  river  ports  and  regular  connection  with 
Dubuque  and  Saint  Louis.  It  was  settled  in 
1840,  and  incorporated  as  a  city  in  1854.  The 
Saint  Croix  River  boom,  through  which  pass 
each  year  about  300,000,000  feet  of  pine  logs,  is 
north  of  and  near  the  city.  Stillwater  is  in  an 
agricultural  region,  and  is  extensively  engaged 
in  manufacturing.  The  chief  industrial  estab¬ 
lishments  are  flour  and  feed  mills,  grain 
elevators,  lumber  mills,  foundries,  machine 
shops,  carriage  and  wagon  works,  and  furniture 
factories.  The  city  has  a  large  trade  in  logs, 
lumber  and  lumber  products,  wheat,  flour  and 
livestock.  It  is  the  commercial  and  industrial 
centre  of  the  Saint  Croix  lumber  region  in 
Minnesota  and  Wisconsin  and  has  grain 
elevators,  machine  shops,  foundries,  forges, 
brickyards,  boat  and  wagon  factories.  The  edu¬ 
cational  institutions  are  a  high  school,  public 
and  parish  elementary  schools,  private  business 
schools,  two  convents,  the  Minnesota  State 
prison  and  the  Carnegie  library.  The  govern¬ 
ment  is  vested  in  a  mayor  and  council  of  nine 
members,  three  of  whom  are  elected  each  year. 
Stillwater  was  first  located  on  the  plain  border¬ 
ing  on  Lake  Saint  Croix,  with  bluffs  outside  the 
settled  portion.  Now  the  old  part  of  the  city  is 
given  up  to  trade  and  manufacturing  houses 
and  the  residential  portion  is  on  the  bluffs. 
Pop.  (1920)  7,735. 

STILLWATER,  Battles  of.  See  Sara¬ 
toga,  Battles  of. 

STILLWELL,  Lewis  Buckley,  American 
electrical  engineer:  b.  Scranton,  Pa.,  12  March 
1863.  He  was  educated  at  the  Wesleyan  and 
Lehigh  universities,  and  in  1886  established 
himself  in  New  York  as  a  consulting  electrical 
engineer.  He  was  chief  engineer  of  the  West- 
inghouse  Electrical  Company  in  1891-97 ;  elec¬ 
trical  director  of  the  Niagara  Falls  Power 
Company  in  1891-1900;  of  the  Rapid  Transit 
Subway  Construction  Company  in  1900-08,  and 
consulting  electrical  engineer  to  the  Manhattan 
Railroad  Company  in  1900-04,  and  to  the  Hud¬ 
son  Company  from  1904.  He  was  president  of 
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the  American  Institute  of  Electrical  Engineers 
in  1909-10. 

STILT,  or  FROST-BIRD.  See  Sand¬ 
piper. 

STILTED  ARCH,  in  architecture ,  an  arch 
which  does  not  spring  immediately  from  the 
imposts,  but  from  a  vertical  piece  of  masonry 
resting  on  them,  so  as  to  give  the  arch  an 
appearance  (of  being  on  stilts.  Arches  of  this 
kind  occur  frequently  in  all  the  mediaeval 
styles. 

STILTS,  wooden  poles  with  steps  or  foot 
supports  at  a  sufficient  distance  from  the 
ground  to  allow  a  person  standing  on  the  steps 
to  walk  with  long  strides.  Stilts  are  very  use¬ 
ful  in  marsh  lands  and  were  formerly  very  pop¬ 
ular  in  the  French  Landes.  In  various  Euro¬ 
pean  countries  stilts  are  used  by  the  peas¬ 
ants  for  crossing  streams. 

STIMSON,  Frederic  Jesup,  American 
lawyer  and  author,  known  also  by  the  pen- 
name  <(J.  S.  of  Dale® :  b.  Dedham,  Mass.,  20 
July  1855.  Graduated  from  Harvard  in  1876 
and  from  the  law  school  of  the  institution  in 
1878,  he  entered  practice  in  Massachusetts  and 
was  assistant  attorney-general  of  that  State  in 
1884—85.  He  was  secretary  to  the  National 
Conference  on  the  uniformity  of  law  in  1892 ; 
was  made  counsel  to  the  United  States  Indus¬ 
trial  Commission,  and  lectured  at  Harvard  on 
legislation.  He  published  (Stimson’s  Law  Glos- 
sary)  ;  ( American  Statute  Law*  ;  (Handbook  to 
the  Labor  Law  of  the  United  States*  (1896)  ; 
( Labor  in  its  Relation  to  Law*  (1896)  :  and  in 
fiction,  among  several  other  works,  (Guern- 
dale*  (1882)  ;  (The  Crime  of  Henry  Vane> 
(1883);  (The  Residuary  Legatee*  (1887); 
( First  Harvest*  (1889)  ;  (King  Noanett* 
(1896)  ;  ( Jethro  Bacon  of  Sandwich*  (1901)  ; 
(In  Cure  of  her  Soul*  (1906)  ;  (The  American 
Constitution*  (Lowell  Institute  Lecture, 
1906)  ;  (The  Law  of  the  Constitutions,  State 
and  Federal*  (1907)  ;  (Popular  Law-making* 
(1910)  ;  (The  Light  of  Provence*  (poem- 
play)  ;  (My  Story:  An  Imagined  autobiography 
of  Benedict  Arnold*  (1917). 

STIMSON,  Henry  Albert,  American  Con¬ 
gregational  clergyman:  b.  New  York,  28  Sept. 
1842.  He  was  graduated  from  Yale  in  1865, 
and  studied  in  the  Union  and  the  Andover  The¬ 
ological  seminaries.  He  has  held  pastorates  in 
several  American  cities  including  New  York; 
is  a  lecturer  at  the  Chicago  Theological  Semi¬ 
nary;  and  has  published  ( Religion  and  Busi¬ 
ness*  (1894)  ;  ( Questions  of  Modern  Inquiry* 
(1894)  ;  (The  Apostles’  Creed*  (1899)  ;  (The 
Right  Life*  (1905)  ;  (The  New  Things  .of  God* 
(1908)  ;  (Behind  the  World  and  Beyond* 
(1910);  ( While  the  War  Raged*  (1914);  and 
many  articles  in  magazines  and  newspapers. 
Was  recording  secretary  of  the  American 
Board  of  Commissioners  for  Foreign  Missions 
(1881-1915)  ;  vice-president,  American  Mission¬ 
ary  Association  and  American  Tract  Society; 
director  of  Seaman’s  Friend  Society  and  Ameri¬ 
can  Bible  Society;  president  of  Board  of  Visit¬ 
ors,  Andover  Theological  Seminary;  trustee 
of  Carleton  College,  Drury  College  and  Mount 
Holyoke  College;  director,  Chicago  Theologi¬ 
cal  Seminary  and  Hartford  Theological  Semi¬ 
nary  ;  president,  Congregational  Board  of  Mini¬ 
sterial  Relief ;  president  of  Congregational 


Annuity  Fund  for  Ministers;  vice-president, 
Congregational  Church  Extension  Society;  and 
president  of  Congregational  Church  Building 
Society.  Has  degrees  of  M.A.,  and  S.T.D., 
from  Yale  and  D.D.,  from  Ripon. 

STIMSON,  Henry  Lewis,  American  law¬ 
yer  and  cabinet  officer:  b.  New  York,  21  Sept. 
1867.  He  was  graduated  at  Yale  University  in 
1888,  at  Harvard  in  1889  and  at  the  Harvard 
Law  School  in  1890.  He  was  admitted  to  the 
bar  in  1891  and  engaged  in  practice  in  New 
York.  Fie  became  a  member  of  the  law  firm 
of  Root  and  Clarke  in  1893,  of  Root,  Howard, 
Winthrop  and  Stimson  in  1897  and  of  Winthrop 
and  Stimson  in  1901.  He  was  United  States 
district  attorney  for  the  southern  district  of 
New  York  in  1906-09;  unsuccessful  candidate 
for  governor  of  New  York  in  1910,  and  in  1911— 
13  he  was  Secretary  of  War  under  President 
Taft.  He  was  a  delegate  to  the  New  York 
State  Constitutional  Convention  in  1915. 

STIMSON,  John  Ward,  American  artist: 
b.  Paters.on,  N.  J.,  16  Dec.  1850.  He  was 
graduated  from  Yale  in  1872,  and  from  ficole 
des  Beaux  Arts,  Paris.  He  became  lecturer 
and  art  teacher  at  Princeton  University,  and 
was  for  four  years  director  of  the  art  schools 
of  the  Metropolitan  Museum  of  Art,  New 
York.  He  founded  the  Artist-Artisan  Insti¬ 
tute,  New  York,  1888,  and  later  became  di¬ 
rector  of  the  Art  and  Science  Institution,  Tren¬ 
ton,  N.  J.  He  is  a  brother  of  Henry  Albert 
and  Lewis  Atterbury  Stimson.  He  is  a  pop¬ 
ular  lecturer  on  art,  and  has  published  (The 
Law  of  Three  Primaries*  ;  Principles  of  Vital 
Art  Education* ;  (The  Gate  Beautiful* ;  and 
( Wandering  Chords.* 

STIMSON,  Lewis  Atterbury,  American 
surgeon:  b.  Paterson,  N.  J.,  1844;  d.  17  Sept. 
1917.  He  was  graduated  from  Yale  University 
in  1863  and  received  the  degree  of  M.D.,  from 
the  same  institution  in  1874.  He  served  as  cap¬ 
tain  in  the  Union  army  during  the  Civil  War. 
In  1893  he  was  a  Regent  of  the  University  of 
the  State  of  New  York,  and  later  was  professor 
of  surgery  in  Cornell  University.  He  published : 
operative  Surgery*  (1900)  ;  ( Fractures  and 
Dislocations  *  ( 1 900) . 

STIMULANTS,  agents  which  temporarily 
increase  the  vital  activities,  either  in  particular 
organs  and  functions  or  in  the  whole  physical 
organism.  They  are  among  the  most  valuable 
and  important  of  medicines,  and  perhaps  are 
more  often  the  direct  means  of  saving  life  than 
any  others.  But  as  they  are  powerful,  their  in¬ 
jurious  effects,  when  misapplied,  have  been  even 
more  prejudicial  to  mankind  than  their  best 
use  has  been  beneficial.  In  fact  it  may  be  said 
that  the  abuse  of  this  class  of  medicines,  under 
the  names  of  cardiacs,  cordials,  alexipharmics, 
etc.,  caused  more  deaths  during  the  dark  ages 
of  medicine  than  did  sword  and  pestilence 
united.  The  dreadful  mortality  of  smallpox 
and  fevers  during  the  Middle  Ages,  and  even 
as  far  down  as  the  earlier  parts  of  the  19th 
century,  was  mainly  owing  to  the  administra¬ 
tion  of  heating  stimulants,  the  tendency  of 
which  was  to  increase  the  violence  of  the  dis¬ 
ease,  although  they  were  intended  merely  to 
expel  noxious  and  poisonous  humors.  But  by 
a  more  cautious  use  of  these  articles  they  are 
the  means  of  preserving  life.  Stimulants  are 
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either  simple  and  direct  in  their  operation,  as 
the  external  application  of  heat  in  all  forms, 
dry  and  moist,  by  friction,  etc. ;  the  applica¬ 
tion  to  the  stomach  of  hot  liquors,  spices,  cam¬ 
phor,  hartshorn,  warm  and  aromatic  gums  and 
oils,  as  mint,  cardamon,  cajeput,  ginger,  asa- 
foetida,  red  pepper,  spirits  of  turpentine,  etc. ; 
or  they  act  first  as  stimulants,  but  produce  af¬ 
terward  effects  of  a  different  character,  as  is 
the  case  with  wine,  brandy  and  spirits  of  all 
sorts;  opium,  ammonia,  ethers,  etc.,  all  of 
which  are  highly  stimulant  at  first,  and  in 
small  quantity,  but  afterward,  and  when  taken 
in  larger  doses,  produce  exhaustion,  debility, 
sleep  and  death.  The  first  class  are  upon  the 
whole  the  safer,  and  should  always  be  used  in 
preference  to  the  last  when  they  can  be  had, 
in  cases  of  suspended  animation  from  cold, 
drowning,  suffocation,  etc. ;  while  the  others 
are  more  valuable  for  their  secondary  and  re¬ 
mote  effects,  by  means  of  which  they  ease  pain, 
and  relieve  spasm  and  other  affections;  and 
for  these  purposes  they  should  be  used  freely, 
as  they  can  do  no  hurt  while  the  violence  of 
the  disease  persists.  But  they  should  never  be 
resorted  to  unless  pain  is  urgent,  or  debility 
become  so  great  as  to  endanger  life. 

STINDE,  stin'de,  Julius,  German  humor¬ 
ist:  b.  Kirch-Niichel,  in  the  eastern  part  of 
the  province  of  Holstein,  28  Aug.  1841 ;  d. 
Olsberg  (bei  Kassel),  Westphalia,  7  Aug.  1905. 
He  attended  the  gymnasium  at  Eutin,  near 
his  native  village,  became  an  apothecary  in 
1858,  and  then  attended  the  universities  of 
Kiel,  Giessen  and  Jena  to  study  chemistry.  For 
several  years  he  served  (1863-66)  as  a  chemist 
attached  to  factories,  but  made  simultaneous 
attempts  to  enter  journalism.  From  1864  to 
1868  he  was  editor  of  the  Hamburger  Gewerbe- 
blatt,  from  1865  to  1875  of  the  Reform.  He 
resided  in  Berlin  after  1876.  His  stories  of 
Berlin  life  depict  the  commercial  lower  middle 
class  of  the  large  cities,  especially  in  communi¬ 
ties  that  are  expanding  successfully.  His  most 
successful  types  are  the  members  of  the  Buch- 
holz  family,  who,  in  their  life  at  home,  and 
in  their  travels  in  Italy  and  elsewhere,  retain 
constantly  the  coarse  but  healthy  humor  that  is 
characteristic  of  their  class,  with  that  certain 
Berlin  or  metropolitan  superciliousness  which 
is  as  unmistakable  as  it  is  unpleasant.  So  suc¬ 
cessful  was  Stinde’s  exploitation  of  their  foi¬ 
bles,  that  he  settled  down  to  a  sort  of  factory 
production,  turning  out  nothing  but  repetitions 
of  the  same  types,  which  never  failed  to  yield 
the  expected  financial  return.  Among  his 
best  known  stories  are  (Buchholzens  in  Italien) 
(1883;  54th  ed.,  1905)  ;  (Die  Familie  Buchholz) 
(3  vols.  1886  ;  87th  ed.  1905);  <Frau  Buch- 
holz  im  Orient5  (1889)  ;  (Frau  Wilhelm  Buch- 
holz’  Memoiren5  (1895)  ;  ( Hotel  Buchholz5 

(1897).  His  comedy  on  the  same  subject,  (Bei 
Buchholzens5  (1900),  was  not  a  success.  Con¬ 
sult  Cherbuliez,  ( Profils  etrangers5  (Paris 
1889)  ;  Meyer,  R.  M.,  (Die  Ahnen  der  Familie 
Buchholz5  (Berlin  1905). 

Jacob  Wittmer  Hartmann. 

STINESS,  John  Henry,  American  jurist: 
b.  Providence,  R.  I.,  9  Aug.  1840;  d.  3  Sept. 
1913.  He  graduated  at  Brown  University  in 
1876;  studied  law,  admitted  to  the  Providence 
bar  (1868)  and  practised  law  there  until  he  was 


appointed  judge  of  the  Supreme  .Court  of 
Rhode  Island,  1893.  He  was  a  member  of  the 
Rhode  Island  House  of  Representatives  (1874- 
75),  and  Associate  Justice  (1875-1900);  and  Chief 
Justice  of  the  Supreme  Court  of  Rhode  Island 
(1900-04)  ;  has  written  ( History  of  Lotteries  in 
Rhode  Island5  and  ( Liquor  Legislation  in 
Rhode  Island5 ;  ( Civil  Changes  in  the  Senate.5 

STING,  a  weapon  possessed  by  many  plants 
and  small  animals,  in  various  forms,  employed 
to  pierce  and  in  most  cases  also  to  poison,  the 
flesh  of  animals  to  be  killed  for  food,  or  from 
which  injury  is  received  or  expected.  In  plants 
this  office  is  performed  by  stiff,  sharp,  hollow 
hairs  emitting  an  acrid  juice.  (See  Nettle.) 
Such  stinging-hairs  sometimes  cause  extreme 
irritation  in  the  skin  and  mucous  membranes  of 
even  the  largest  animals,  and  hence  cause  the 
plants  to  be  avoided,  thus  protecting  the  species 
against  harm.  The  simpler  marine  animals 
( Coelenterates )  are  widely  defended  by  sting¬ 
ing  instruments,  consisting  of  coiled  poison¬ 
carrying  threads  which  dart  from  microscopic 
capsules  in  the  surfaces  of  the  integument. 
(See  Nematocysts;  Jelly-fish).  Insects  are 
plentifully  provided  with  piercing  weapons. 
These  in  some  cases  are  mouth-parts  and  in 
others  are  modified  ovipositors.  To  the  first 
class  belong  the  sharp  prolonged  jaws,  many 
plant-sucking  bugs,  or  blood-sucking  ones,  such 
as  the  bed-bug,  cone-nose  (qq.v.)  and  others. 
In  another  group  are  found  the  gnats  and  mos¬ 
quitoes,  which  inflict  pain  upon  large  creatures 
and  death  upon  minute  ones  by  stabbing  with 
their  complicated  beaks,  which  consist  of  a 
bundle  of  lancets  and  saws.  (See  Mosquito). 
Many  caterpillars  are  defended  by  nettle-like 
hairs,  each  of  which  is  a  specially  modified 
spine  and  able  to  inflict  so  great  annoyance 
that  hairy  caterpillars  generally  are  studiously 
avoided  by  most  animals.  The  <(sting,55  prop¬ 
erly  speaking,  however,  is  found  among  in¬ 
sects  only  in  the  hymenoptera,  as  bees  and 
wasps,  where  it  is  a  modified  ovipositor  (q.v.). 
In  wasps  (q.v.)  it  serves  a  special  purpose  in 
paralyzing  the  insects  stowed  away  alive  with 
the  eggs  in  the  nest  cells.  Spiders  are  said  to 
<(sting,55  but  in  reality  they  bite,  in  some  cases, 
poison.  Scorpions,  however,  possess  what  is 
properly  enough  termed  a  sting  in  the  pointed 
telson  ,or  tail-piece  appended  to  the  extremity 
of  the  abdomen,.  with  which  a  poison-infected 
puncture  is  inflicted  (see  Scorpion).  Some 
fishes,  as  the.  sticklebacks,  surgeon-fish,  and 
notably  the  sting-rays  (q.v.),  has  certain  de¬ 
fensive  spines,  by  which  highly  irritating 
wounds  may  be  inflicted.  The  use  of  the  fangs 
by  poisonous  snakes,  also  is  often  spoken  of  as 
stinging. 

STING-RAY,  or  STINGAREE,  STIN- 
GOREE,  a  fish-ray  of  the  family  dasyatidee 
remarkable  for  the  long,  flexible,  whip-like  tail, 
which  is  armed  near  its  root  with  an  erectile 
spine  or  spines,  very  sharp  at  the  point,  and 
furnished  along  both  edges  with  sharp  cutting 
teeth.  It  inflicts  a  painful,  poisonous  wound. 
In  some  of  the  numerous  members  of  this 
family,  tw"o  or  even  three  spines  are  bundled 
together.  In  Great  Britain  the  sting-ray  is 
called  the  fire-flare,  or  sometimes  fiery-flare. 
In  the  United  States  it  is  often  called  the 
clam-cracker.  See  Ray. 
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STINK-BUG,  any  of  several  small  hete- 
ropter,ous  plant-feeding  bugs,  allied  to  the 
squash-bugs,  which  emit  a  vile  odor.  The 
name  is  generally  applied  to  the  common  squash- 
bug. 

STINK-HORN  FUNGUS.  See  Fungi. 

STINK-POT,  a  malodorous  kind  of  box- 
turtle  (q.v.). 

STINKING  MAY-WEED.  See  Fennel. 

STINKWOOD,  a  tree  ( Oreodaphne 
fcetida)  of  the  family  Lauracea,  a  native  of 
the  Cape  of  Good  Hope,  remarkable  for  the 
strong  disagreeable  smell  of  its  wood,  which, 
however,  is  hard,  very  durable,  takes  an  ex¬ 
cellent  polish  and  resembles  walnut.  It  has 
been  used  in  shipbuilding. 

STINT.  See  Sandpiper. 

STIPA,  feather-grass;  an  important  genus 
of  grasses  (q.v.). 

STIPEND,  a  payment  at  stated  periods  for 
services  rendered,  and  generally  used  in  con¬ 
nection  with  official  or  ecclesiastical  salaries. 
It  is  not  officially  used,  however,  except  in 
Scotland,  where  the  provisions  for  the  support 
of  the  parochial  minister  of  the  established 
church  is  designated  as  a  stipend. 

STIPENDIARIES.  See  Mercenaries. 

STIPPLE  ENGRAVING.  See  Engrav¬ 
ings. 

STIPULES,  in  botany,  are  organs  con¬ 
nected  with  the  leaves,  existing  only  in  the  dico¬ 
tyledonous  plants.  They  are  small  scale-like  or 
leafy  appendages  at  the  point  where  the  leaves 
come  off  from  the  stem,  and  are  commonly  in 
pairs,  there  being  one  on  each  side  of  the 
petiole,  as  in  the  hornbeam  and  lime.  They  are 
more  frequently  free,  not  being  attached  to  the 
petiole;  but  sometimes  they  are  united  to  the 
base  of  that  organ,  as  in  the  genus  Rosa.  The 
stipules  afford  excellent  characters  for  the  ar¬ 
rangement  of  plants.  When  a  vegetable  of  a 
natural  order  has  these  organs,  it  is  very  seldom 
the  case  that  all  the  others  are  not  equally  pro¬ 
vided  with  them.  Thus  they  exist  in  all  plants 
of  the  natural  orders  Leguminosce,  Rosacea  and 
Tiliacea.  As  they  fall  off  very  easily  when  they 
are  free,  their  absence  might  sometimes  induce 
one  to  suppose  a  plant  destitute  of  them,  but 
this  error  may  be  avoided  by  observing  that  they 
always  leave  on  the  stem,  at  the  place  where 
attached,  a  small  cicatrix,  which  attests  the  fact 
of  their  having  existed.  They  vary  greatly  in 
their  nature  and.  consistence.  They  may  be 
foliaceous  or  leaf-like,  as  in  the  common  agri¬ 
mony  ;  membranous,  as  in  the  fig  and  magnolia ; 
spinescent  or  thorny,  as  in  the  jujube  and  goose¬ 
berry.  Some  fall  off  before  the  leaves,  as  in 
the  common  fig  and  the  lime ;  others  are  merely 
deciduous,  or  fall  at  the  same  time  as  the 
leaves ;  and  there  are  others  which  continue  for 
a  longer  or  shorter  time  after  the  leaves  have 
fallen,  as  in  the  jujube  and  gooseberry.  The 
use  of  the  stipules  appears  to  be  to  protect  the 
leaves  before  their  expansion,  as  is  evidently 
shown  by  their  relative  disposition  in  the  buds 
of  some  orders  of  plants.  See  Leaves. 

STIRLING,  Edward  Charles,  Australian 
anthropologist :  b.  Strathalbyn,  South  Australia, 
8  Sept.  1848.  He  was  educated  at  Cambridge 
University  and  London  where  he  graduated  in 


medicine.  He  became  lecturer  in  London ;  but 
returned  to  South  Australia  in  1881  as  professor 
of  physiology  in  the  University  of  Adelaide, 
consulting  physician  at  the  city  hospital  and  di¬ 
rector  of  the  South  Australian  Museum.  He 
was  a  member  of  the  House  of  Assembly,  1883- 
86.  His  published  works  include  Anthropol¬ 
ogy  of  Central  Australia' ;  (The  Horn  Scien¬ 
tific  Expedition' ;  and  a  vast  amount  of  scien¬ 
tific  work  contributed  to  journals  and  maga¬ 
zines. 

STIRLING,  James  Hutchinson,  Scottish 
philosopher:  b.  Glasgow,  22  June  1820;  d.  1909. 
He  was  educated  in  arts  and  medicine  in  Glas¬ 
gow  University,  France  and  Germany;  and 
practised  as  a  surgeon  in  Wales  for  some  years, 
but  ultimately  devoted  himself  to  travel,  study 
and  literary  and  philosophical  pursuits.  He  is 
the  author  of  (The  Secret  of  HegeP  (1865)  ; 
(Sir  Wm.  Hamilton,  being  the  Philosophy  of 
Perception  (1865)  ;  (Jerrold,  Tennyson,  Ma¬ 
caulay  and  other  Essays)  (1868)  ;  (As  Regards 
Protoplasm'  (1869)  ;  (The  Philosophy  of  Law’ 
(1873)  ;  ( Burns  in  Drama,  together  with  Saved 
Leaves'  (1878)  ;  (Text-book  to  Kant)  (1881)  ; 
(The  Community  of  Property)  (1885)  ;  Phi¬ 
losophy  and  Theology'  (the  Gifford  Lectures, 
1890)  ;  Parwinianism,  Workmen  and  Work) 
(1894);  (What  is  Thought?'  (1900);  <The 
Categories'  (1903)  ;  and  translator  of  Schweg- 
ler’s  <  History  of  Philosophy,'  and  Kant’s 
( Critique  of  Pure  Reason  in  his  Text-book  to 
Kant.'  Consult  Stirling,  A.  H.,  ( James  Hutch¬ 
inson  Stirling'  (London  1912). 

STIRLING,  John  William,  Canadian  ocu¬ 
list,  aurist  and  surgeon:  b.  Halifax,  Nova 
Scotia,  2  July  1859.  He  was  graduated  in  medi¬ 
cine  at  the  University  of  Edinburgh  in  1884  and 
later  studied  at  the  universities  of  Berlin  and 
Vienna.  He  engaged  in  practice  in  Montreal 
in  1887  as  an  ophthalmological  and  aural  sur¬ 
geon.  Since  1906  he  has  been  professor  of 
ophthalmology  at  McGill  University.  He  is  also 
oculist  and  aurist  to  the  Montreal  General  Hos¬ 
pital  and  surgeon  oculist  to  the  Royal  Victoria 
Hospital.  Author  of  numerous  papers  on  ocu¬ 
lar  diseases. 

STIRLING,  William  Alexander,  Earl  of, 
Scottish  poet  and  colonial  proprietor:  b.  about 
1567;  d.  London,  12  Sept.  1640.  He  was  edu¬ 
cated  at  Glasgow  and  in  Germany.  His  trag¬ 
edy  ( Darius'  was  published  in  1603,  and  was 
followed  by  three  others,  ^Croesus' ;  <The  Alex¬ 
andrian  Tragedy,'  and  (Julius  Caesar,'  which 
were  collected  under  the  title,  the  <Monarchicke 
Tragedies,'  in  1607.  He  also  wrote  a  number 
of  sonnets,  but  is  best  known  as  a  recipient  from 
James  I  of  a  grant  bestowing  upon  him,  under 
the  name  of  Nova  Scotia,  the  whole  of  the  east¬ 
ern  portion  of  Canada,  and  the  patent  of  sole 
printer  for  31  years  of  King  James’  version  of 
the  Psalms.  The  conquests  of  France  in  Can¬ 
ada,  however,  deprived  him  of  practically  all 
of  his  grant.  Consult  Charles  Rogers,  Memo¬ 
rials  of  the  Earl  of  Stirling  and  the  House  of 
Alexander'  (1877). 

STIRLING,  Yates,  American  rear  admiral: 
b.  Baltimore,  Md.,  6  May  1843.  He  was  gradu¬ 
ated  at  the  United  States  Naval  Academy  in 
1863,  and  in  1863-65  served  on  the  Shenandoah 
in  the  North  Atlantic  blockading  squadron, 
participating  in  both  actions  at  Fort  Fisher. 
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He  was  promoted  commander  in  1880,  captain 
in  1894  and  rear-admiral  in  1902.  He  was  com¬ 
mandant  of  the  naval  station'  at  San  Juan, 
Porto  Rico,  in  1900-02;  of  the  navy  yard  in 
Puget  Sound  in  1902-03 ;  commander  of  the 
Philippine  squadron  of  the  Asiatic  fleet  in  1903- 
04,  and  of  the  cruiser  squadron  of  that  fleet 
in  1904,  while  in  1904-05  he  was  commander-in¬ 
chief  of  the  Asiatic  fleet.  He  was  retired  upon 
reaching  the  age  limit  in  1905. 

STIRLING  (formerly  STRYVJELYNE  or 
ESTRIVELIN),  a  river-port,  city  and  county 
in  Scotland:  (1)  county-seat  of  Stirlingshire,  on 
the  south  side  of  the  Forth,  29  miles  northeast 
of  Glasgow.  It  occupies  a  commanding  site, 
Castle  Hill,  resembling  its  namesake  at  Edin¬ 
burgh.  The  castle  is  of  great  historical  inter¬ 
est.  It  contains  the  rooms  where  Douglas  re¬ 
ceived  a  mortal  stab  from  James  II,  who,  as 
well  as  James  V  was  born  in  this  castle;  and 
the  Parliament-house,  chapel-royal.  The  view 
from  the  battlements  comprehends  many  of  the 
lochs  and  fertile  vales  of  Scotland,  the  winding 
river  and  the  Grampian  and  Ochil  hills,  together 
with  the  ruins  of  Cambus- Kenneth  Abbey  and 
the  Bridge  of  Allan.  Within  the  town,  Grey- 
friars  Church,  begun  by  James  IV.  museum, 
library,  picture-gallery,  several  ancient  mansions 
and  monuments  deserve  notice.  The  manufac¬ 
tures  of  the  town  include:  woolen,  cotton  and 
linen  goods,  carpets,  leather,  malt,  soap,  mineral 
oils,  ropes  and  carriages.  The  salmon-fisheries 
are  profitable.  There  is  little  trade.  Pop.  about 
22,000.  (2)  Stirlingshire  is  a  county  of  South 

Scotland  with  an  area  of  about  466  square  miles. 
About  one-third  of  the  county  is  hilly,  and  rises 
in  Ben  Lomond  to  a  height  of  about  3,000  feet. 
Here  the  Forth  flows  into  the  Firth  of  Forth, 
coming  from  Ben  Lomond.  The  southeastern 
portion  is  traversed  by  the  Forth-Clyde  canal. 
The  famous  Loch  Katrine  forms  one  of  the 
numerous  lochs  or  lakes.  The  valleys  and 
plains  are  exceedingly  fertile  and  highly  culti¬ 
vated.  There  are  a  few  marshy  lands.  The 
country  is  rich  in  minerals,  especially  iron  and 
coal.  The  chief  industries  in  addition  to  those 
mentioned  in  connection  with  the  city  of  Stir¬ 
ling  are  the  working  of  the  mines.  The  chief 
towns  besides  the  capital  are  Falkirk,  Grange¬ 
mouth  and  Kilsith.  Consult  ‘History  of  the 
Chapel  Royal  of  Stirling>  (published  by  the 
Grampian  Club)  ;  and  ‘The  Charters  of  Stir- 
lin>  (by  same  as  above). 

STIRLING’S  PLANTATION  ON 
BAYOU  FORDOCHE,  Engagement  at.  On 

5  Sept.  1863,  General  Herron’s  division  of  the 
Thirteenth  corps,  General  Banks’  army,  em¬ 
barked  on  transports  at  Carrollton,  La.,  and 
sailed  up  the  Mississippi  to  disperse  a  Confed¬ 
erate  force  under  Gen.  R.  Taylor,  which  was 
then  on  the  west  side,  below  the  mouth  of  Red 
River,  seriously  threatening  the  navigation  of 
the  river.  Morgan’s  Bend  was  reached  on  the 
7th,  from  which  point,  on  the  morning  of  the 
8th,  about  200  cavalry  and  a  brigade  of  infan¬ 
try,  under  Col.  H.  M.  Day,  moved  out  on  a 
reconnoissance  toward  the  Atchafalaya  River, 
and  encountering  the  Confederate  pickets,  drove 
them  across  the  Atchafalaya  and  then  fell  back 
three  miles.  On  the  9th  Day  was  joined  by 
General  Herron,  with  another  brigade,  and  a 
second  reconnaissance  was  made  to  the  Atcha¬ 


falaya,  where  there  was  a  smart  skirmish,  and 
Herron  fell  back  to  the  river,  with  a  loss  of  a 
few  men  killed  and  wounded.  On  the  12th  the 
cavalry  was  again  sent  to  the  front  to  feel  the 
enemy,  and  the  19th  Iowa,  26th  Indiana  and 
two  guns  were  sent  out  seven  miles  to  the 
vicinity  of  Atchafalaya  Bayou  to  picket  the 
country  and  support  the  cavalry.  All  were 
under  command  of  Lieut.-Col.  J.  B.  Leake,  of 
the  20th  Iowa.  Leake  had  a  skirmish  with  the 
enemy  and  fell  back  to  Stirling’s  Plantation,  on 
Bayou  Fordoche,  about  six  miles  from  Mor- 
ganza,  from  which  point  he  sent  out  parties 
daily,  which  skirmished  with  the  Confederates. 
On  the  night  of  the  28th  Gen.  Thomas  Green, 
with  two  brigades  of  Confederate  infantry,  one 
of  cavalry  and  mounted  infantry,  and  a  battery, 
crossed  the  Atchafalaya,  and  by  different  routes 
reached  the  rear  and  flanks  of  Leake’s  com¬ 
mand,  by  marching  through  swamps  and  cane- 
brakes,  and  about  noon  of  the  19th  fell  upon  his 
unsuspecting  camp.  The  cavalry  was  soon 
driven  from  the  field,  and  managed  to  escape 
with  small  loss;  the  infantry  made  a  gallant 
stand  and  fought  desperately,  but  attacked  on 
all  sides,  were  soon  overpowered  and  captured, 
with  the  two  guns.  Leake  was  severely 
wounded.  The  Union  loss  was  16  killed,  45 
wounded  and  454  missing  or  captured ;  the  Con¬ 
federate  loss,  26  killed,  and  85  wounded.  Con¬ 
sult  ‘Official  Records5  (Vol.  XXVI). 

STIRNER,  ster'ner,  Max,  German  phi¬ 
losopher,  a  pseudonym  for  Johann  Kaspar 
Schmidt,  b.  Bayreuth,  25  Oct.  1806;  d.  Berlin, 
26  June  1856.  His  reputation  is  based  upon  a 
single  book,  (Der  Einzige  und  sein  Eigentum5 
(1845,  English  tr.  (The  Ego  and  his  Own,5  by 
S.  T.  Byington,  London  1913).  After  complet¬ 
ing  his  gymnasium  course  in  his  native  town 
(1819-26),  he  attended  the  University  of  Berlin 
(1826-28),  where  he  heard  lectures  chiefly  on 
philosophy  and  theology  under  Hegel,  Schleier- 
macher,  Neander,  Marheineke  and  others.  His 
next  university  was  that  of  Erlangen  (1828-29), 
which  he  left  for  that  of  Konigsberg,  not  at¬ 
tending  any  lectures  at  the  latter  institution, 
however,  for  <(family  reasons,®  the  nature  of 
which  is  not  known,  any  more  than  the  manner 
in  which  he  distributed  his  time  between 
Konigsberg  and  Kulm  in  East  Prussia  (the  new 
home  of  his  parents)  in  1830-32.  The  year 
1832-33  was  again  spent  at  the  University  of 
Berlin,  after  the  completion  of  which  he  ap¬ 
plied  for  a  certificate  as  a  teacher  in  Prussian 
gymnasiums.  He  wrote  two  papers  as  part  of 
the  requirement  for  this  position,  one  on  Thucy¬ 
dides,  the  other  on  the  School  Laws,  the  latter 
showing  considerable  revolutionary  spirit.  He 
served  as  teacher  in  training  ( Probekandidat ) 
without  pay  at  the  Berlin  Konigliche  Realschule 
for  a  year  and  a  half,  and  married  Agnes  Burtz 
(1815-38),  who  (with  her  child)  died  in  child¬ 
birth  after  a  very  short  marriage.  Stirner 
seems  to  have  kept  away  from  government  in¬ 
stitutions  after  his  first  experience  in  teaching, 
and  obtained  a  position  in  the  Girls’  School  of 
Madame  Gropius  (later  the  Misses  Zepp),  in 
Berlin,  which  he  held  from  1839  to  1844.  Little 
is  known  of  his  life,  beyond  the  data  given 
above.  For  several  years  after  1841  he  was  the 
most  regular  attendant  at  the  meetings  of  an 
irregular  organization  known  as  <(Die  Freien® 
(The  Free),  which  met  in  Hippel’s  Weinstube 
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on  Friedrichsstrasse  and  elsewhere,  none  of  the 
other  members  of  which  attained  much  fame. 
A  few  occasional  Visitors  to  the  place  expressed 
themselves  unfavorably  as  to  its  rather  loose 
tone.  Karl  Marx,  who  was  present  once,  never 
met  Stirner,  as  the  latter  joined  after  Marx’s 
departure.  Stirner  married,  as  his  second  wife 
(21  Oct.  1843),  Marie  Dahnhardt  (1818-1898?), 
who  after  his  death  asserted  that  he  had  de¬ 
ceived  and  neglected  her,  and  who  probably  had 
little  understanding  for  his  philosophical  work. 
They  separated  in  1846,  after  which  time  Stir¬ 
ner  led  an  irregular  life  in  furnished  rooms. 
The  house  in  which  he  died  (Berlin  NW,  Phil- 
ippstrasse  19)  has  been  marked  with  a  tablet 
since  1898. 

Stirner’s  great  work,  (The  Ego  and  His 
Own,>  met  with  sensational  success  on  its  first 
publication  (1845),  but  passed  into  a  relative 
oblivion,  and  did  not  again  attract  attention 
until  the  superficially  similar  philosophy  of 
Nietzsche  began  to  be  widely  read  (about 
1895).  It  is  a  work  in  excellent  aphoristic 
style,  apparently  an  anarchistic  attack  on  all 
human  society,  on  co-operation  and  institutions 
of  every  kind,  on  the  human  race  itself.  Obed¬ 
ience  to  any  form  of  authority  is  derided,  re¬ 
spect  for  the  traditions  of  the  past  scorned. 
The  Ego  is  the  supreme  law,  external  obliga¬ 
tions  and  submissions  to  them  are  concessions 
to  the  ((spooks®  with  which  the  world  is  in¬ 
fested.  Laugh  at  them,  and  they  melt  away.  A 
careful  reading  will  convince  the  reader,  how¬ 
ever,  that  Stirner  was  not  an  anarchist,  and 
that  his  propaganda  was  an  attack  on  those 
ideological  compulsions  (church,  state,  mon¬ 
archy,  etc.)  that  are  not  based  on  the  real  needs 
of  humanity,  and  displays  a  considerable  anal¬ 
ogy  with  the  destructive  portions  of  the  social 
criticism  of  Karl  Marx  (whose  (Deutsch- 
franzosische  Jahrbiicher)  the  book  quotes  un¬ 
favorably),  without  any  of  the  latter’s  construc¬ 
tive  method.  All  of  Stirner’s  other  writings 
seem  to  have  been  chiefly  general  literary  work : 
a  translation  of  Adam  Smith’s  (Wealth  of 
Nations)  (4  vols.),  of  the  French  economist 
Jean^  Baptiste  Say’s  (Handbuch  der  praktischen 
politischen  Okonomie)  (4  vols.),  and  an  orig¬ 
inal  work:  (Geschichte  der  Reaktion>  (2  vols. 
1852),  which  sketches  the  practices  of  the  reac¬ 
tionary  classes  following  the  French  Revolution 
as  well  as  of  the  same  classes  in  the  German 
Revolution  of  1848.  Robert  Giseke  (1827-1890) 
published  a  novel,  (Moderne  Titanen)  (Leipzig 
1850),  of  which  Stirner  is  the  hero  (under  the 
name  Horn).  Consult  Adler,  M.,  <Wegweiser: 
Studien  zur  Geistesgeschichte)  (Stuttgart 
1914)  ;  Carus,  P.,  (The  Predecessor  of  Niet¬ 
zsche }  (Chicago  1911)  ;  Mackay,  J.  H.,  (Max 
Stirner  >  (Berlin  1910)  ;  Messer,  M.,  <Max  Stir- 
ner>  (Berlin  1907)  ;  Ruest,  A.,  (Max  Stirner) 
(Berlin  1906)  ;  Zoccoli,  E.,  (I  gruppi  anarchici 
degli  Stati  Uniti  e  l’opera  di  Max  Stirner) 
(Modena  1901)  ;  Stirner,  M.,  (Kleinere  Schrif- 
ten,>  ed.  by  J.  H.  Mackay  (Berlin  1907). 

Jacob  Wittmer  Hartmann, 
Assistant  Professor  of  the  German  Language 
and  Literature,  College  of  the  City  of  New 
York. 

STIRRUP,  an  article  of  equestrian  equip¬ 
ment  with  which  the  ancients  were  not  ac¬ 
quainted.  The  Roman  youth  were  accustomed 
to  leap  upon  their  horses  sword  or  lance  in 


hand.  Distinguished  persons  and  old  men  had 
servants  to  place  them  on  their  horses,  and 
conquered  sovereigns  were  often  compelled  to 
perform  this  office  for  their  vanquishers. 

STITCHWORT,  plants  of  the  genus  Al- 
sine,  belonging  to  the  pink  family,  A.  ( Stel - 
laria )  holostea,  most  properly  bears  the  name. 
It  is  an  Old  World  species,  an  erect,  but  low, 
hardy  perennial,  with  slender  stems  and  op¬ 
posite  grass-like  leaves,  which  are  sessile  and 
usually  glabrous.  The  flowers  are  five-merous, 
the  petals  deeply  cleft,  and  are  showy,  being 
three-fourths  of  an  inch  wide  and  very  numer¬ 
ous.  They  are  gathered  in  leafy  panicles  and 
fairly  cover  the  plants  with  bloom.  For  this 
reason  stitchwort  is  cultivated  as  a  border 
plant.  It  was  reputed  to  be  a  cure  for  a 
®stitch  in  the  side®  and  even  for  snake-bites. 
It  has  many  other  names,  as  shirt-buttons,  all¬ 
bone  and  snap-jack,  the  latter  referring  to  its 
brittle  nodes. 

STITH,  William,  American  colonial  his¬ 
torian:  b.  Virginia,  1689;  d.  Williamsburg,  Va., 
27  Sept.  1755.  He  studied  theology,  was  or¬ 
dained  in  England  to  the  ministry  of  the  Es¬ 
tablished  Church,  was  chaplain  of  the  Virginia 
house  of  burgesses,  and  in  1752-55  _  rector  of 
Henrico  parish  and  president  of  William  and 
Mary  College.  He  published  a  ( History  of  the 
First  Discovery  and  Settlement  of  Virginia) 
(1747),  which  De  Tocqueville  criticised  as 
<(long  and  diffuse,®  but  it  is  nevertheless  a 
standard  work  on  early  Virginian  history,  and 
written  with  excellent  scholarship.  It  was  the 
only  published  instalment  of  an  extended  work 
planned  by  the  author,  and  reaches  as  far  as  the 
dissolution  of  the  London  Company.  It  is  pre¬ 
pared  from  the  colonial  archives,  Sir  John 
Randolph’s  papers,  the  (Records)  of  the  London 
Company,  and  the  Byrd  library.  It  was  re- 
edited  and  published  with  a  biography  in  1866. 

STIVER,  a  former  Dutch  coin  and  money 
of  account  worth  about  two  cents. 

STOAT,  <(The  British  name  of  the  common 
European  weasel.® 

STOBiEUS,  Johannes,  Greek  grammarian 
and  critic:  b.  Stobi,  Macedonia,  of  the  latter 
half  of  the  5th  century.  For  the  education  and 
improvement  of  his  son  Septimius,  he  compiled 
a  florilegium  of  Greek  literature,  for  which  he 
drew  upon  about  500  Greek  poets,  historians 
and  philosophers.  This  has  formed  one  of  the 
most  precious  legacies  which  ancient  scholarship 
has  bequeathed  to  posterity.  His  works  con¬ 
tain  citations  and  quotations  from  many  lost 
works  and  have  been  of  immense  assistance  to 
modern  Greek  criticism.  The  original  work  was 
composed  under  the  single  title  ( Anthologion/ 
but  the  scholars  of  the  Middle  Ages  divided  it 
into  two  parts  fclogae  Physicse  et  Ethicae>  and 
florilegium,*  which  were  edited  by  Gaisford 
and  published  at  Oxford,  the  former  in  1825 ; 
the  latter  in  1850.  There  is  a  good  edition  of 
his  works  published  by  Wachsmuth  and  Hense 
(Berlin  1884-1909).  Consult  Christ-Schmid, 
(Geschichte  der  Grieschen  LiteratuH  (Munich 
1913). 

STOCK.  See  Batholith. 

STOCK,  a  popular  name  for  several  species 
of  cruciferous  flowering  plants  long  favorites 
in  gardens.  The  Virginian  stock  ( Malcomia 
maritima )  is  a  hardy  annual  herb  which  grows 
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wild  in  the  Mediterranean  region.  It  is  of 
simplest  culture  and  will  thrive  well  in  cities 
without  apparently  impairing  its  beauty  or  fra¬ 
grance.  The  common  autumnal  queen,  or 
Brompton  stock  ( Matthiola  incana )  is  a  biennial 
or  perennial  semi-woody  herb  or  sub-shrub,  a 
native  of  the  Mediterranean  region  and  the  Isle 
of  Wight.  The  intermediate  or  ten-weeks  stock 
( M .  incana,  var.  annua)  is  considered  by  some 
botanists  to  be  a  distinct  species,  but  except  for 
its  annual  habit  it  differs  little  from  the  preced¬ 
ing  and  is,  therefore,  ranked  as  a  variety.  Both 
are  known  as  gilliflower  or  gellyflower  and  are 
widely  cultivated  for  their  variously  colored, 
deliciously  fragrant  flowers  which  in  many 
varieties  are  double.  The  latter  usually  are 
sown  very  early  and  successionally  so  as  to 
bloom  during  the  early  summer  months;  the 
former  are  planted  somewhat  later  so  as  to 
continue  the  blossoming  into  the  autumn.  They 
are  about  as  easy  to  grow  as  geraniums  and  re¬ 
quire  fairly  rich  friable  garden  soil,  good  drain¬ 
age,  but  plenty  of  moisture,  and  clean  cultiva¬ 
tion.  There  are  about  30  other  species,  some  of 
which  are  cultivated  and  several  of  which  are 
fragrant  only  at  night. 

STOCK  (Anglo-Saxon,  stoce ,  post,  trunk, 
stick)  in  law ,  represents  the  capital  of  cor¬ 
porations  and  is  usually  divided  into  shares  of 
a  definite  value  denoting  the  rights  in  the  as¬ 
sets,  profits  and  management  of  the  company 
possessed  by  the  members  of  the  corporation  or 
the  persons  contributing  the  capital.  A  cer¬ 
tificate  of  stock  is  a  mere  evidence  that  the 
person  therein  designated  is  entitled  to  an  in¬ 
terest  in  the  company,  which  is  stated.  Shares 
of  stock  may  be  of  any  value  the  company  sees 
fit  to  set,  and  the  par  value  may  not,  and  in  fact, 
generally  is  not  the  selling  price  of  the  stock. 
In  the  United  States  some  States  have  a  law 
requiring  stock  to  be  issued  at  its  oar  value. 
Stock  may  be  divided  into  several  classes,  for 
example,  as  common  and  preferred;  holders  of 
the  common  stock  have  an  equal  right  in  the 
company  and  its  profits;  holders  of  the  pre¬ 
ferred  stock  are  entitled  to  a  preference  over 
other  shareholders  but  they  are  not  creditors 
of  the  corporation.  Dividends  on  stock  repre¬ 
sent  a  division  of  the  surplus  or  net  profits  aris¬ 
ing  from  the  business  of  the  company.  Stock 
is  considered  as  personal  property  and  may  be 
transferred  at  the  win  of  the  owner  by  proper 
assignment  of  the  certificate.  This  is  generally 
done  by  having  the  name  of  the  purchaser  of 
the  stock  placed  legally  upon  the  books  of  the 
company  in  the  place  of  that  of  the  seller.  The 
purchaser  of  stock  from  a  stock-owner  should 
have  his  name  entered  at  once  on  the  books  of 
the  company  to  prevent  fraud  on  the  part  of  the 
seller  who  might  have  the  name  of  some  one 
else  entered.  This  would  stand  good,  in  so  far 
as  the  company  was  concerned.  (See  Stock¬ 
holder  ;  Stock  Exchange  ;  Corporations)  .  Con¬ 
sult  Cook,  (Treatise  on  the  Law  of  Corpora- 
tions^  (Chicago  1903)  ;  Dos  Passos,  (The  Law 
of  Stock  Brokers  and  Stock  Exchanges>  (New 
York  1905).  The  capital  stock  of  a  company 
is  the  amount  fixed  by  the  charter  of  a  corpora¬ 
tion  as  the  sum  already  paid  or  to  be  paid  into 
its  treasury  for  use  in  the  carrying  on  of  its 
business  operations.  This  does  not  include  the 
actual  property  owned  by  the  corporation  or 
company. 


STOCK  BREEDING,  the  art  of  producing 
and  rearing  domestic  animals,  particularly  those 
of  greater  agricultural  value  known  as  farm 
live  stock,  including  cattle,  horses,  pigs,  sheep 
and  fowls.  The  successful  practise  of  this 
art  depends  upon  an  intimate  knowledge  of  the 
particular  kind  of  stock  to  be  bred  and  a 
familiarity  with  certain  general  principles  ap¬ 
plicable  to  the  breeding  of  stock  of  various 
kinds.  The  special  knowledge  of  each  kind 
of  live  stock  can  best  be  obtained  by  actual 
farm  experience  under  skilled  supervision  but 
much  useful  information  can  be  obtained  from 
live  stock  manuals,  which  describe  the  breeds 
of  farm  animals  and  their  management.  To 
impart  such  information  is  also  the  aim  of 
courses  of  instruction  in  animal  husbandry  and 
poultry  management  given  in  argicultural  col¬ 
leges. 

General  Principles. —  The  discovery  of  gen¬ 
eral  principles  applicable  in  stock  breeding  is  a 
work  to  which  agricultural  experiment  stations 
are  appropriately  giving  much  attention.  In¬ 
vestigators  in  universities  and  research  insti¬ 
tutions  have  made  important  contributions  in 
this  field  through  their  studies  of  variation  and 
heredity.  See  article  Genetics. 

To  propagate  any  kind  of  animal  success¬ 
fully  the  breeder  should  know  its  life  history 
thoroughly,  under  what  climatic  conditions  it 
attains  sexual  maturity  or  becomes  sexually 
active,  what  is  its  period  of  gestation  or  in¬ 
cubation,  at  what  age  full  size  and  productive¬ 
ness  are  attained,  when  senility  begins,  what 
are  the  best  feeds  and  how  to  prepare  them,  and 
other  similar  facts. 

The  successful  breeder  will  employ  all 
knowledge  of  this  sort  which  he  possesses  in 
controlling  and  utilizing  the  activities  of  his 
animals  to  serve  the  purpose  which  he  has  in 
mind.  What  that  purpose  is  will  determine 
both  the  choice  of  foundation  stock  and  his 
management  of  it.  For  example,  breeding 
cattle  for  milk  production,  for  butter  making, 
for  cheese  making  or  for  beef  require  in  each 
case  a  different  choice  of  foundation  stock  and 
different  management  of  it. 

The  question  of  when  and  how  man  ac¬ 
quired  domestic  animals,  while  of  little  present 
practical  concern,  has  much  scientific  interest. 
A  complete  answer  to  it  might  show  whether 
domestication  of  other  animals  is  likely  to 
occur  in  the  future  and  if  so  under  what  con¬ 
ditions.  Its  solution  would  also  throw  much 
light  on  the  early  history  of  man  and  the  rise  of 
civilization.  .  Present  knowledge  indicates  that 
man  as  distinct  from  other  primates  originated 
in  Central  Asia  and  at  first  utilized  for  food 
and  clothing  wild  plants  and  wild  animals,  as 
the  most  primitive  races  of  mankind  still  do. 
Later,  plants  began  to  be  cultivated  and  animals 
kept  and  reared  in  captivity  to  insure  more  de¬ 
pendable  supplies  of  food  and  clothing.  In 
Asia  man  domesticated  the  dog,  sheep,  goats, 
the  ass,  cattle,  horses  and  pigs.  All  of  our 
more  important  farm  animals  originated  with 
man. in  his  old  home,  Central  Asia,  in  a  remote, 
prehistoric  period.  With  man  they  were  taken 
in  migrations  into.  Europe  and  Africa.  The 
migration  of  man  into  America  from  Asia  oc¬ 
curred  undoubtedly  at  a  very  early  period.  The 
dog  was  the  only  domesticated  animal  that  came 
with  the  emigrants  from  Asia  to  America.  Pos- 
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1  Raleigh’s  Oxford  Prince,  A.  J.  C.  C.  123167.  Grand  Champion  Jersey  Bull  at  the  National  Dairy  Show,  Columbus, 
Ohio,  1918.  Bred,  raised  and  exhibited  by  Edward  C.  Lasater,  Falfurrias,  Texas.  2  Great  Scot’s  Champion,  A.  J.  C.  C. 
203703.  Grand  Champion  Cow  at  National  Dairy  Show,  Chicago,  1911.  Register  of  Merit,  record  11,138.6  lbs.  milk  and 
774  lbs.  4  ozs.  of  butter,  in  her  13th  year.  Owned  by  Edward  C.  Lasater,  Falfurrias,  Texas.  3  First  Prize  Breeders’ 
Young  Herd,  at  National  Dairy  Show,  Columbus,  Ohio,  1917,  bred  and  exhibited  by  Edward  C.  Lasater,  Falfurrias,  Texas. 
This  is  the  most  coveted  prize  of  any  show;  the  herd  consists  of  one  bull,  two  yearling  heifers  and  two  heifer  calves,  all 
bred  and  exhibited  by  owner 
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sibly  this  migration  occurred  before  other 
animals  had  as  yet  been  domesticated,  cer¬ 
tainly  no  others  were  brought  over.  A  con¬ 
siderable  degree  of  civilization  was  acquired  by 
man  in  the  American  hemisphere  quite  inde¬ 
pendently  of  the  development  of  civilization  in 
the  Old  World,  but  all  the  many  food  plants 
cultivated  here  by  the  natives,  as  well  as  their 
few  domestic  animals  (except  the  dog),  were 
indigenous.  The  cultivated  food  plants  of 
American  origin  include  many  of  the  world’s 
best,  such  as  maize  and  potatoes,  but  the 
domestic  animals  are  of  little  consequence,  in¬ 
cluding  only  the  llama,  alpaca  and  guinea-pig. 
That  man  in  America  developed  so  many  good 
food  plants  but  such  unimportant  domestic  ani¬ 
mals  shows  that  the  available  material  in  one 
case  was  excellent,  but  in  the  other  case  was 
poor.  Conversely  the  pre-eminent  success  of 
man  in  central  Asia  in  securing  what  are  still 
our  best  domestic  animals  shows  what  paleon¬ 
tology  confirms,  that  herbivorous  animals  suit¬ 
able  for  easy  domestication  were  abundant  in 
the  early  home  of  man  and  were  in  fact  early 
domesticated.  They  have  been  much  modified 
subsequently  and  many  diverse  breeds  have  been 
produced  in  consequence  of  the  supervision 
which  man  exercised  over  their  racial  evolution. 
The  study  of  breeds  of  domestic  animals  af¬ 
forded  to  Darwin  some  of  the  most  convincing 
evidence  for  his  theory  of  organic  evolutionary 
descent  with  modification  from  simpler  and  less 
specialized  ancestors.  As  compared  with  their 
wild  ancestors,  domestic  animals  have  under¬ 
gone  modification  through  the  agency  of  selec¬ 
tion,  sometimes  exercised  consciously  and  with 
the  definite  end  in  view  of  perpetuating  new  and 
useful  variations,  sometimes  obtained  inci4ent- 
ally  and  without  set  purpose.  Conscious  selec¬ 
tion  for  breeding  purposes  of  the  most  docile 
individuals  and  of  those  which  were  strong  and 
vigorous  has  in  general  given  to  domestic  ani¬ 
mals  tameness  and  docility,  making  them  easy 
of  management.  It  has  also  given  them  early 
maturity  which  is  usually  accompanied  with 
fecundity.  Unconscious  or  natural  selection 
would  also  favor  variations  toward  early  ma¬ 
turity  and  fecundity,  since  such  variants  in  a 
mixed  herd  would  naturally  leave  most  off¬ 
spring.  Indirect  effects  of  increased  tameness' 
and  gentleness  are  greater  and  more  economical 
consumption  of  food  and  more  ready  fattening, 
with  decline  in  intelligence  unless  specially 
selected  for  as  in  the  case  of  the  dog  and  the 
saddle  horse.  Products  of  special  utility  have 
by  selection  been  greatly  improved  or  intensified 
and  thus  breeds  kept  for  special  purposes  have 
originated.  Examples  are  seen  in  the  great 
milk  production  of  dairy  cattle  and  milch  goats, 
of  wool  production  in  sheep  and  the  alpaca,  of 
meat  production  in  pigs,  mutton  sheep  and  beef 
cattle.  Under  the  guiding  influence  of  selec¬ 
tion  continued  through  untold  centuries  breeds 
of  domestic  animals  have  become  machines  of 
the  greatest  efficiency  for  the  production  in 
maximum  quantity  of  a  specialized  product  of 
supreme  quality.  No  more  convincing  evidence 
can  be  produced  of  the  effectiveness  of  selection 
in  guiding  evolution  in  useful  directions  than  is 
afforded  by  a  study  of  breeds  of  domestic 
animals. 

Present  Day  Methods. — The  method  of  the 
present  day  breeder  is  that  of  all  his  predeces- 
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sors  who  more  or  less  consciously  and  intelli¬ 
gently  have  worked  for  the  improvement  of 
domestic  animals.  The  method  is  to  select  in 
each  generation  and  to  rear  offspring  from 
those  animals  which  are  best  suited  to  the 
special  purpose  for  which  the  breed  is  kept,  be 
it  milk,  meat,  wool,  work  or  what  not.  Thps 
breeds  for  special  purposes  are  created  and 
further  improved.  But  the  work  of  the  animal 
breeder  is  less  simple  than  this  statement  might 
seem  to  imply,  since  in  the  production  of  a  new 
generation  of  animals  two  parents  are  involved, 
each  of  which  influences  the  character  of  the 
offspring.  Each  selection  of  animals  for  propa¬ 
gation  thus  involves  a  double  selection,  selection 
of  a  sire  and  selection  of  a  dam,  and  it  is  not 
sufficient  that  each  be  excellent  for  its  kind. 
The  two  must  be  compatible  in  the  inherited 
traits  which  they  transmit.  Otherwise  undesir¬ 
able  combinations  of  characters  may  be  ob¬ 
tained  in  the  offspring,  or  a  lack  of  the  de¬ 
sired  uniformity  in  different  individuals. 

The  breeder’s  first  principle  of  success  is  ac¬ 
cordingly  (1)  Select  the  best  individuals  to 
breed  from.  His  second  principle  is  (2)  Mate 
each  selected  animal  with  one  having  compatible 
characters.  This  in  general  will  mean  the  mat¬ 
ing  of  like  with  like,  selecting  mates  only  within 
the  same  established  breed  or  sub-breed.  But 
here  comes  in  a  danger  which  must  be  avoided. 
If  animals  most  like  each  other  in  inherited 
traits  are  mated  together,  brother  will  be  mated 
with  sister,  or  cousin  with  cousin.  But  age-long 
experience  shows  that  such  matings  very  often 
result  in  diminished  vigor,  size  or  fecundity  and 
so  the  careful  breeder  is  reluctant  to  resort  to 
close  inbreeding,  and  if  he  does  so  occasionally 
in  order  to  secure  or  preserfe  some  particularly 
desirable  combination  of  characters,  he  takes 
special  precautions  to  avoid  enfeebling  effects. 
The  breeder’s  third  principle  is  accordingly  (3) 
Avoid  close  inbreeding.  No  one  can  tell  in  ad¬ 
vance  to  what  extent  inbreeding  may  safely  be 
followed  in  a  particular  case.  Miss  King,  ex¬ 
perimenting  with  rats,  has  found  it  possible, 
by  selecting  in  each  generation  only  the  most 
vigorous  individuals  to  breed  from,  to  continue 
mating  brother  with  sister  for  more  than  20 
generations,  without  loss  of  vigor  or  fecundity 
in  the  race.  On  the  other  hand,  rats  inbred 
without  such  selection  for  vigor  as  was  made  by 
Miss  King  show  marked  loss  of  vigor  and 
fecundity  after  10  or  15  generations.  He  who 
resorts  to  inbreeding  should  do  so  with  caution, 
keeping  careful  watch  of  the  size  and  vigor  of 
his  race.  Crossbreeding,  i.e.,  the  mating  to¬ 
gether  of  unrelated  individuals,  or  those  of  very 
different  inherited  characters,  has  an  effect  on 
vigor  contrary  to  that  of  inbreeding.  It  in¬ 
creases  size  and  vigor  and  induces  rapid  growth. 
This  is  an  important  principle  utilized  by  animal 
breeders  in  meat  production  among  cattle,  sheep 
and  pigs.  Distinct  breeds  are  crossed,  such  as 
short-horn  and  Angus  cattle,  or  Berkshire  and 
Duroc-Jersey  pigs.  The  result  is  to  produce  an 
animal  superior  to  either  pure  breed  as  regards 
rapid  growth  and  early  maturity.  But  this 
superiority  persists  for  a  single  generation  only, 
so  that  the  production  of  a  second  generation 
from  the  vigorous  cross-breeds  is  not  to  be 
recommended.  Lack  of  uniformity  both  in 
vigor  and  in  other  characters  is  quite  sure  to 
occur  in  the  second  generation,  though  not  in 
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the  first.  A  fourth  maxim  for  the  breeder 
would  be  (4)  Employ  crossbreeding  whenever 
practicable,  to  increase  vigor ,  but  do  not  go  be¬ 
yond  the  first  cross. 

While  the  variable  second  crossbred  genera¬ 
tion  is  of  little  use  to  the  ordinary  breeder,  it 
may  be  of  great  value  to  the  experimental 
breeder,  who  is  engaged  not  in  mere  quantity 
production  of  a  standard  type  of  animal,  as  the 
ordinary  breeder  is,  but  in  the  attempt  to  pro¬ 
duce  a  new  type  of  animal  better  suited  for 
some  special  purpose  than  are  existing  types. 
The  experimental  breeder  works  by  the  method 
of  crossing  two  breeds,  each  of  which  contains 
a  different  inherited  character  or  set  of  charac¬ 
ters,  which  he  desires  to  combine  in  one  new 
race.  Crossbreeding  is  the  only  method  by 
which  characters  found  in  different  races  may 
be  combined  in  a  single  new  race.  Seldom  is 
the  desired  combination  secured  in  the  first 
crossbred  generation.  More  often  it  will  only 
be  found  in  a  small  percentage  of  the  second 
generation  crossbreds  obtained  by  breeding  first 
generation  crossbreds  with  each  other.  Such 
animals  of  the  second  generation  crossbreds  as 
do  present  the  desired  combination  of  charac¬ 
ters  may  now  be  mated  with  each  other  and  a 
new  race  of  the  desired  type  may  thus  be 
secured.  But  at  first  it  is  apt  to  be  rather 
variable  and  several  additional  generations  of 
selection  are  usually  required  fully  to  establish 
the  new  type.  The  production  of  a  new  breed 
is  thus  a  difficult  and  expensive  undertaking 
and  should  be  tried  only  by  experts  familiar 
with  the  method  of  inheritance  of  different 
characteristics. 

The  fundamental  law  of  inheritance  which 
underlies  charactqf  recombination  in  new 
breeds,  and  to  which  also  established  breeds 
owe  their  uniformity,  is  known  as  Mendel’s  law 
(q.v.).  This  is  the  law  of  unit  character  in¬ 
heritance,  in  accordance  with  which  the  dif¬ 
ferent  inherited  characters  are  found  to  behave 
like  independent  units  in  transmission  and  so 
can  be  rearranged  in  new  combinations.  Each 
individual  of  an  established  breed  of  animals 
transmits  a  certain  assemblage  of  inheritance 
units,  which  constitute  the  breed  characteristics. 
So  long  as  matings  are  made  only  within  the 
breed  all  the  progeny  have  these  same  inherited 
breed  characteristics,  such  as  black  color  and 
hornlessness  in  the  case  of  Aberdeen-Angus 
cattle,  red  color  and  hornlessness  in  the  case  of 
Red  Polled  cattle,  red  color  and  horns  in  the 
case  of  Devon  cattle,  and  white  face  and  horns 
in  the  case  of  Hereford  cattle. 

But  if  we  cross  a  breed  of  black  cattle  with 
a  breed  of  red  cattle,  the  first  generation  off¬ 
spring  will  be  black,  the  color  unit  black  being 
stronger  than  the  color  unit  red.  We  call  black 
the  dominant  unit  of  the  two,  and  red  the  re¬ 
cessive  unit.  But  the  black  crossbreds  have 
inherited  red  no  less  than  black,  even  though 
they  do  not  show  it,  and  they  will  transmit  it  to 
half  their  progeny  the  alternative  with  black 
being  transmitted  to  the  other  half  of 
the  progeny.  Accordingly  if  a  crossbred 
black  bull  is  mated  with  red  cows,  we 
find  that  on  the  average  half  the  calves  are 
black  in  color  and  half  are  red.  This  comes 
about  as  follows :  The  crossbred  bull  transmits 
the  black  unit  to  half  his  calves.  This  unit 
meets  a  red  unit  transmitted  by  the  red  dam 
and  dominates  it  producing  a  black  calf.  To  the 


remaining  calves,  half  of  the  total,  the  bull 
transmits  the  red  unit  which  meets  a  red  unit 
transmitted  by  the  red  dam  and  thus  produces 
a  pure  red  combination.  Such  reds  will  breed 
true  because  they  contain  only  the  red  unit.  But 
the  blacks  which  contain  also  a  red  unit  will 
not  breed  true.  Nevertheless  true  breeding 
blacks  may  be  obtained  even  from  crossbreds, 
by  mating  black  with  black.  If  the  crossbred 
black  bull  were  mated  with  pure  black  cows, 
half  his  calves  would  be  pure  blacks,  viz.,  those 
to  which  he  transmitted  the  black  unit,  for  to 
all  the  calves'  in  such  matings  the  black  dam 
would  transmit  the  black  unit.  If  the  crossbred 
bull  were  mated  with  crossbred  cows,  one- 
fourth  of  the  calves  would  be  pure  blacks,  two- 
fourths  would  be  impure  blacks  (not  true 
breeding)  and  one-fourth  would  be  pure  reds. 
For  each  parent  would  transmit  impartially 
either  the  black  or  the  red  unit  and  the  ex¬ 
pected  combinations  would  be : 

Units  transmitted  by  sire,  B  or  R 
Units  transmitted  by  dam,  B  or  R 

Combinations .  BB,  BR,  BR,  R  R 

Pure  black  Impure  black  Pure  Red 

If  the  two  breeds  of  cattle  which  we  crossed 
were  Aberdeen-Angus  and  Red  Polled,  all  the 
cross-bred  calves  would  be  polled,  since  both 
breeds  possess  this  same  unit.  But  if  we 
crossed  Aberdeen-Angus  cattle,  which  are  black 
and  polled,  with  Devon  cattle,  which  are  red 
but  have  horns,  we  should  get  a  different  re¬ 
sult,  viz.,  imperfectly  developed  horns  (scurs) 
in  the  crossbreeds,  which  would  all  be  black. 
A  crossbred  bull  of  this  sort  would  transmit 
to  half  his  calves  the  polled  condition  and  to 
half  he  would  transmit  horns.  To  half  he 
would  transmit  black  color  and  to  half  he 
would  transmit  red  color.  But  horns  and  color 
are  distinct  units  in  heredity,  hence  the  com¬ 
binations  of  unifs  which  a  crossbred  of  this 
sort  might  transmit  would  be  of  four  sorts, 
viz.,  polled  black,  polled  red,  horned  black  and 
horned  red.  In  fact  animals  presenting  these 
four  sorts  of  combinations  would  be  obtained 
in  the  second  generation  of  crossbreds  pro¬ 
duced  by  mating  first  generation  crossbreds 
with  each  other.  This  case  illustrates  how  the 
principle  of  unit  character  inheritance  may  be 
utilized  to  secure  new  combinations  of  inheri¬ 
tance  units  in  which  breeds  differ.  The  maxi¬ 
mum  number  of  recombinations  may  be  ob¬ 
tained  in  the  second  crossbred,  not  the  first 
crossbred,  generation.  This  principle  has  un¬ 
doubtedly  been  utilized,  consciously  or  uncon¬ 
sciously,  in  producing  existing  breeds  and  can 
be  used  more  freely  in  the  future  because  its 
operations  are  now  better  understood.  Never¬ 
theless  the  crossing  of  breeds  is  something 
which  should  be  undertaken  cautiously,  for  it 
will  be  found  that  few  cases  are  as  simple  as 
the  hypothetical  one  just  discussed.  Most 
breeds  differ  by  a  great  many  unit  characters 
and  a  cross  in  such  cases  produces  an  extrem¬ 
ely  variable  second  generation,  because  of  the 
large  number  of  recombinations  of  characters 
which  will  be  obtained,  and  few  of  these  re¬ 
combinations,  even  if  desirable,  can  be  isolated 
in  true  breeding  types  without  subsequent  selec¬ 
tion  through  several  generations. 

Moreover  most  inherited  characters  are  not 
simple  (behaving  as  single  units)  but  complex, 
depending  upon  the  simultaneous  presence  of 
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several  or  many  independent  units.  This  makes 
their  manipulation  in  crosses  extremely  difficult. 
Differences  in  size,  early  maturity  and  produc¬ 
tiveness  are  among  the  most  valued  economic 
characters  of  breeds,  yet  these  in  no  case  behave 
as  simple  units  in  transmission.  They  com¬ 
monly  behave  neither  as  -  dominant  nor  as  re¬ 
cessive  units  but  yield  intermediates  or  blends. 
A  second  crossbred  generation  again  yields 
blends  but  with  increased  variability,  giving 
indications  of  segregation  more  or  less  com¬ 
plete.  This  is  interpreted  as  meaning  that 
many  distinct  units  are  involved  which  segre¬ 
gate  and  recombine  independently  of  each  other. 
In  such  cases  crosses  are  useful  only  if  the 
production  of  intermediates  is  desired.  If  it  is 
desired  to  extend  the  range  of  existing  vari¬ 
ation  in  quantitative  characters,  it  is  better  not 
to  cross  breeds,  but  to  practise  systematic  selec¬ 
tion  in  the  desired  direction  within  the  breed 
which  most  nearly  approaches  the  ideal.  For 
example,  suppose  increased  quantity  production 
of  milk  is  desired  in  cattle.  The  most  produc¬ 
tive  of  existing  breeds  is  admitted  to  be  the 
Holstein-Friesian.  If  this  breed  is  crossed  with 
a  less  productive  breed,  the  offspring  are  found 
to  be  of  intermediate  productiveness.  Such 
a  cross  would  not  be  a  promising  means  of 
obtaining  productiveness  greater  than  that  of 
the  Holstein-Friesian.  It  would  be  better  to 
search  within  the  breed  for  families  of  unusual 
productiveness  and  try  further  to  improve  these 
best  families  by  selection,  avoiding  close  in- 
breeding  however  by  mating  with  each  other 
representatives  of  different  families  of  great 
excellence.  This  is  the  practise  now  followed 
by  the  best  informed  breeders.  Still  there  are 
conditions  under  which  crossbreeding,  even  of 
Holstein-Friesian  cattle,  may  be  desirable. 
Holstein  milk  contains  too  little  butter  fat  to 
satisfy  some  markets.  Improvement  in  its 
quality  may  be  secured  by  a  cross  with  dairy 
breeds  which  produce  richer  milk,  though  less 
of  it,  as  is  true  of  Guernseys  and  Jerseys. 
Whether  the  improvement  in  quality  thus  se¬ 
cured  will  offset  the  diminished  quantity  pro¬ 
duction  entailed  by  the  cross  and  the  undesirable 
variability  of  the  later  crossbred  generations  is 
a  matter  for  experimental  determination. 

A  fifth  maxim  for  the  breeder  may  now  be 
formulated.  (5)  Both  the  uniform  excellence 
of  established  breeds  and  the  making  of  new 
breeds  with  novel  combinations  of  characters 
depend  upon  Mendel’s  law  of  unit  character 
inheritance.  The  breeder  should  be  thoroughly 
familiar  with  the  workings  of  this  fundamental 
law. 

Bibliography. —  Babcock,  E.  B.,  and  Clau¬ 
sen,  R.  E.,  ( Genetics  in  Relation  to  Agricul¬ 
ture5  (New  York  1918)  ;  Darwin,  Chas.,  ( Vari¬ 
ation  of  Animals  and  Plants  under  Domesti¬ 
cation5  (New  York  1871)  ;  Gay,  C.  W.,  (The 
Breeds  of  Live  Stock5  (New  York  1916)  ; 
Keller,  C.,  (Naturgeschichte  der  Haustiere5 
(Berlin  1905)  ;  Plumb,  C.  S.,  (Types  and  Breeds 
of  Farm  Animals5  (Boston  1907)  ;  Wallace, 
Robert,  (Farm  Live  Stock  of  Great  Britain5 
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William  E.  Castle, 

Professor  of  Zoology,  Harvard  University. 

STOCK-DOVE,  a  wild  European  pigeon 
( Columba  cenas),  about  13  inches  in  length,  and 
with  a  general  bluish-gray  plumage,  the  breast 
being  purplish.  It  raises  two  or  three  broods 


in  a  season  and  builds  its  nest  in  the  hole  of  a 
tree,  in  a  rabbit-burrow  or  some  similar  place. 
See  Pigeon. 

STOCK  EXCHANGE.  See  Exchange. 

STOCK  JOBBING.  See  Exchange. 

STOCK  RAISING.  See  Cattle;  Stock 
Breeding. 

STOCK  YARD.  See.  Abattoir;  Meat 
Packing;  Meats  and  Meat  Product. 

STOCKADE,  (1)  In  civil  engineering  a 
row  of  piles,  or  a  series  of  rows,  driven  into  a 
sea  or  river  shore,  to  prevent  the  erosion  of  the 
banks.  (2)  In  fortification,  stout  timbers 
planted  in  the  ground  so  as  to  touch  each  other 
and  loop-holed  for  musketry.  In  its  most  effect- 
tive  form  it  is  eight  or  nine  feet  high,  has  a 
ditch  in  front  and  a  banquette  in  the  rear.  The 
stockade  is  a  very  old  form  of  fortification. 
See  Fortifications. 

STOCKBRIDGE,  Henry,  American  law¬ 
yer;  b.  North  Hadley,  Mass.,  31  Aug.  1822;  d. 
Baltimore,  Md.,  11  March  1895.  He  was  gradu¬ 
ated  at  Amherst  College  in  1845  and  was  ad¬ 
mitted  to  the  bar  in  1848.  He  was  a  special 
district  attorney  in  the  service  of  the  War  De¬ 
partment  of  the  United  States  in  the  Civil  War ; 
and  in  1864  was  a  member  of  the  Maryland 
legislature,  where  he  introduced  the  bill  which 
resulted  in  convening  a  constitutional  conven¬ 
tion  and  the  abolition  of  slavery  in  the  State. 
Later  he  successfully  combated  in  the  United 
States  courts  the  indentures  of  apprenticeship 
through  which  emancipation  was  being  evaded. 
He  was  for  more  than  20  years  vice-president 
of  the  Maryland  Historical  Society  and  editor 
of  its  fund  publications.  Author  of  ( Archives 
of  Maryland5  (1886). 

STOCKBRIDGE,  stok'brij,  Mass.,  town, 
Berkshire  County,  on  the  Housatonic  River,  and 
on  the  New  York,  New  Haven  and  Hartford 
Railroad,  15  miles  south  of  Pittsfield.  The  town 
includes  the  villages  of  Stockbridge,  West 
Stockbridge,  Centre,  Curtisville  and  Glendale. 
In  1736  the  Stockbridge  Indian  mission  was 
moved  here  from  Great  Barrington,  and  under 
the  influence  of  this  mission  the  Indians  were 
civilized  and  Christianized,  so  that,  in  1739, 
when  the  town  was  incorporated  they  were 
given  full  privileges  of  citizenship.  In  1751 
Jonathan  Edwards  became  pastor  of  the  church. 
After  the  Revolutionapr  War  the  Indians  moved 
west,  finally  settling  in  Kansas.  The  town  is 
situated  in  the  midst  of  picturesque  mountain 
scenery,  and  contains  many  handsome  summer 
residences.  It  has  a  number  of  mills,  including 
woolen,  paper,  grist  and  saw  mills;  and  a  na¬ 
tional  bank,  a  public  high  school  founded  in 
1868  and  a  public  library,  founded  in  1862. 
Pop.  about  2,000.  Consult  Jones,  Stockbridge 
Past  and  Present.5 

STOCKER,  stek'er,  Adolf,  German  theo¬ 
logian  and  social  reformer:  b.  Halberstadt,  11 
Dec.  1835 ;  d.  1909.  After  studying  theology  and 
philology  in  Halle  and  Berlin,  he  was  made 
pastor  at  Seggerde  (1863)  and  eventually  court 
and  cathedral  preacher  at  Berlin.  His  import¬ 
ance  is  owing  to  the  fact  that  in  opposition  to 
the  Social-Democrats  he  founded,  in  1877,  a 
Christian  Socialistic  party.  This  new  associa¬ 
tion  won  numerous  adherents  in  only  a  few 
places,  but  the  idea  of  Christian  Socialism  has 
been  widely  accepted  -by  a  large  number  of  re- 


660 


STOCKHOLDER  —  STOCKHOLM 


ligious  teachers.  In  his  fiery  zeal  and  activity 
against  his  opponents  he  was  particularly  vio¬ 
lent  in  his  treatment  of  the  Jews,  and  he  thus 
hindered  the  practical  success  of  his  theory.  In 
1880  he  was  elected  to  the  Reichstag  and  allied 
himself  with  the  extreme  conservatives.  But 
his  socialistic  activity,  by  which  he  was  led 
more  and  more  to  take  the  attitude  of  reform¬ 
ing  agitator,  displeased  the  government  and  in 
1890  he  was  dismissed  from  his  office  of  court- 
preacher.  He  was  president  of  the  Berlin  City 
Mission;  Member  of  the  Upper  Synod;  and  in 
1892  became  editor  of  the  ( Deutsche  Evan- 
gelische  Kirchenzeitung.5  He  is  the  author  of 
a  volume  of  (Sermons  for  the  People5  as  well 
as  of  speeches.5  He  has  also  published  many 
Socialistic  tracts  and  an  autobiography. 

STOCKHOLDER.  A  stockholder  is  one 
who  owns  stock  in  a  corporation  or  joint  stock 
company,  and  who  has  been  vested  with  certain 
rights  and  liabilities  by  law,  by  virtue  of  his 
relation  to  other  owners  of  stock  and  to  cred¬ 
itors  of  the  corporation.  The  term  shareholder 
is  used  commonly  interchangeably  with  stock¬ 
holder.  When  a  corporation  is  formed  and  the 
books  of  the  company  are  opened,  individuals 
subscribe  for  stock  or  shares  in  the  company 
and  certificates  are  issued  to  them  as  evidence 
of  their  right  in  the  company  which  is  granted 
by  virtue  of  the  sale  of  stock,  the  certificates 
of  stock  being  merely  the  evidence  of  the  trans¬ 
action.  Loss  of  certificates,  or  the  fact  of  their 
not  being  issued  cannot  relieve  the  owner  of 
stock  of  his  rights,  or  of  his  liabilities.  Al¬ 
though  stock  may  be  paid  for  in  services,  or 
good  will,  or  patents,  or  property,  as  well  as  in 
money  or  negotiable  paper,  the  stockholders  as 
soon  as  they  acquire  membership  in  the  corpora¬ 
tion  stand  on  the  same  footing,  and  have  equal 
privileges.  The  number  of  shares  owned  regu¬ 
lates  the  proportion  of  interest  to  be  drawn  by 
the  individual,  and  the  voting  power  in  the 
affairs  of  the  company.  Any  person  who  has 
legal  capacity  to  own  personal  property  may  be 
a  stockholder,  and  municipal  and  private  cor¬ 
porations  may  be  stockholders  in  other  corpora¬ 
tions  within  limitations  contained  in  their  in¬ 
corporation.  A  manufacturing  corporation  may 
not  subscribe  to  the  stock  of  a  bank  or  of  a 
railroad,  but  may  in  payment  of  a  debt,  take 
stock  in  such  other  corporation,  and  may  hold 
it  and  enjoy  the  same  rights  as  other  stock¬ 
holders.  The  rights  of  all  stockholders  are 
represented  by  the  corporate  management,  usu¬ 
ally  a  board  of  directors.  Legal  relation  be¬ 
tween  the  corporate  management  and  the  share¬ 
holders  is  created  by  subscribing  to,  or  contrib¬ 
uting  for  shares  of  stock.  The  stockholder  re¬ 
lies  entirely  upon  the  charter  of  the  corporation 
as  to  his  contract,  regardless  of  representations 
of  an  agent,  and  an  alteration  in  the  constitution 
effecting  a  radical  change  in  the  corporate  enter¬ 
prise  releases  a  shareholder  from  his  subscrip¬ 
tion.  A  corporation  has  the  right,  through  its 
management,  to  carry  on  the  corporate  enter¬ 
prise  as  against  all  persons  including  a  minority 
of  the  shareholders,  in  a  manner  and  for  the 
purposes  set  forth  in  its  constitution.  The  board 
of  directors  can  be  controlled  only  by  action  of 
a  majority  of  shareholders.  It  is  understood 
that  the  majority  of  shareholders  shall  govern 
in  all  matters  coming  within  the  act  of 
corporation,  and  all  shareholders  are  bound  by 


the  acts  of  the  majority  represented  by  the 
management.  The  individual  shareholder  has 
only  that  control  of  the  affairs  of  the  corpora¬ 
tion  which  his  vote  represents  at  the  meet¬ 
ings  of  shareholders.  If  it  may  be  shown 
that  any  act  of  the  corporation  will  benefit 
a  majority  of  shareholders,  one  shareholder 
or  a  minority,  may  not  interfere,  because 
the  act  may  be  an  injury  to  him.  But  a 
minority  may  prevent  by  law  any  use  of  the 
funds  of  the  corporation  which  are  not  strictly 
within  the  charter,  or  which  may  be  shown  as 
detrimental  to  the  majority.  Shares  of  stock 
give  the  holder  a  fixed  right  in  the  division 
of  the  profits  or  earnings  of  the  company  so 
long  as  it  exists,  and  of  its  effects  when  dis¬ 
solved.  At  corporate  meetings  each  shareholder 
has  a  right  to  vote,  and  this  cannot  be  taken 
from  him.  The  right  to  vote  by  proxy  does 
not  exist  unless  so  stated  in  the  constitution 
of  the  company.  Each  holder  has  the  right  to 
inspect  the  company  books  either  personally  or 
through  a  representative  or  attorney. 

It  is  supposed  that  stock  is  paid  for  at  par 
and  that  the  number  of  shares  sold  represents 
the  working  capital  of  the  corporation.  A  cred¬ 
itor  may  enforce  his  right  to  have  the  nominal 
value  of  capital  stock  paid  in,  even  to  making 
the  directors  call  upon  the  stockholders  to  pay 
a  pro  rata  share  on  their  stock.  The  liability 
of  a  stockholder  for  the  debts  of  the  company 
is  fixed  by  statute  and  differs  in  the  various 
States.  In  some  States  a  stockholder  can  be 
held  for  a  sum  equal  to  his  subscription ;  special 
liabilities  which  make  the  stockholder  responsi¬ 
ble  for  other  amounts  or  for  particular  debts, 
also  exist  under  the  laws  of  some  of  the  States. 
Regarding  the  liability  of  shareholders  in  a 
national  bank,  it  has  been  held  that  the  share¬ 
holders  are  individually  responsible,  equally  and 
ratably,  and  not  one  for  another,  for  all  con¬ 
tracts,  engagements  and  debts  of  such  associ¬ 
ation  to  the  extent  of  the  amount  of  their  stock 
therein,  at  the  par  value  thereof,  in  addition  to 
the  amount  invested  in  the  shares. 

Irregular  or  fraudulent  transfers  may  be  set 
aside  if  it  can  be  shown  that  there  was  inten¬ 
tion  to  escape  liability  to  the  detriment  of 
creditors. 

A  subscriber  to  stock  is  presupposed  to  know 
the  obligations  assumed  and  ignorance  will  not 
excuse  him  from  liability  to  creditors.  See 
Corporations.  History  of;  Stock;  Exchange. 
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STOCKHOLM,  stok'holm,  capital  of 
Sweden,  situated  on  the  Malar  See  (Lake 
Malar),  440  miles  southwest  of  Saint  Peters¬ 
burg.  It  is  on  a  cluster  of  islands,  connected 
with  the  mainland  by  bridges,  chief  of  which 
are  the  Norrbro  and  Vasabro,  joining  the 
stadtin  or  city  with  the  north  side  of  the  strait. 
The  city,  without  its  northern  accessories, 
might  impress  one  as  another  Venice,  especially 
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1  The  Royal  Palace,  Stockholm 
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in  approaching  it  from  the  Baltic  or  from  Mose- 
back  Hill.  Yet  it  surpasses  in  natural  attrac¬ 
tions  the  Venetian  city.  The  largest  island  is 
Gustavsholm,  containing  the  city  proper;  and 
with  the  islands  of  Riddarsholm  and  Helgeands- 
holm,  is  the  oldest  section.  Its  antiquity  and 
irregularity  render  this  part  most  interesting. 
Other  islands  contain  the  modern-constructed 
town.  The  houses  are  frequently  coated  with 
stucco  in  light  colors  or  white.  The  buildings 
of  note  are  the  palace  of  the  17th  century,  with 
Corinthian  pillars  adorning  the  fagade,  and  an 
edifice  of  symmetrical  proportions.  The  Na¬ 
tional  Museum,  the  Northern  Museum,  the 
Riddarhus  (Knight’s  house)  and  several 
churches.  The  oldest  church  is  Saint  Nicholas 
(1264),  in  which  Swedish  sovereigns  are 
crowned ;  the  Riddarsholm,  Kyrka,  contains  the 
remains  of  a  long  line  of  kings  and  has  other 
historical  interest.  In  Norrmalm  is  the  church 
of  Adolphus  Frederick  and  the  National  Li¬ 
brary,  containing  250,000  books,  and  8,000  manu¬ 
scripts.  On  the  northern  mainland  stands  the 
National  Museum,  a  fine  Renaissance  edifice, 
which  contains  many  antiquities,  coins,  draw¬ 
ings,  engravings,  etc.  There  are,  too,  the  gov¬ 
ernor’s  house,  facing  the  quay  where  an  obelisk 
commemorates  Gustavus  III ;  the  Ridderhus  or 
Senate  Chamber;  the  Rigsdagshus  or  House  of 
Parliament;  exchange,  mint,  town-house,  with 
courts  of  law ;  ethnographical  museum  with 
numerous  Scandinavian  antiquities ;  theatres, 
opera-house,  arsenal  and  barracks.  There  is  a 
medical  college,  technological  institute,  naviga¬ 
tion  school,  school  of  design,  also  benevolent 
institutions  and  other  educational  establish¬ 
ments  ;  literary,  scientific  and  artistic  associa¬ 
tions,  etc.  Chief  among  the  latter  are  the 
Swedish  Academy,  Academy  of  Sciences,  cele¬ 
brated  by  the  name  of  Berzelius ;  musical  acad¬ 
emy;  medical,  horticultural  and  agricultural  so¬ 
cieties.  Ship-Island,  east  of  the  city  island,  is 
headquarters  of  the  Swedish  navy,  and  contains 
ship-building  yards  and  marine  repair-shops. 
Farther  east  are  the  islands  containing  the 
zoological  gardens.  All  the  islands  have  com¬ 
munication  with  each  other  by  bridges,  tram¬ 
ways  and  steamboats.  The  recreation  grounds 
and  promenades  are  attractive,  especially  Djur- 
garden,  Haga  Park  and  Carlberg.  The  city’s 
manufactures  are  chiefly  textiles,  porcelain,  pot¬ 
tery,  sugar,  tobacco,  cotton,  ironware,  beer,  soap, 
food  products  and  machinery.  Trade  is  con¬ 
siderable,  Stockholm,  being  the  largest  Swed¬ 
ish  industrial  and  commercial  centre  and  its 
most  important  port  of  entry,  and  the  principal 
exports  are:  iron,  copper,  tar  and  timber.  The 
imports:  colonial  produce,  wine,  salt,  fruit,  etc. 
The  shipping  of  Stockholm  is  second  highest  in 
the  kingdom  and  shipbuilding  is  9ne  of  the 
industries  of  the  city.  There  were,  in  1908,  249 
vessels  engaged,  with  a  total  tonnage  of  124,- 
037.  Stockholm  was  founded  in  1260.  Subse¬ 
quently  fortified,  it  withstood  several  memorable 
sieges.  Pop.  about  400,000. 

STOCKHOLM,  Bank  of.  As  this  was  the 

earliest  bank  to  issue  circulating  notes,  an  out¬ 
line  of  its  history  can  scarcely  fail  to  prove  of 
practical  value.  After  the  death  of  Gustavus 
Vasa  his  daughter,  the  Regent  Christina,  1632- 
45,  was  compelled  by  the  embarrassments  of 
the  treasury  to  issue  a  sort  of  exchequer-bill, 
which  appears  to  have  had  a  somewhat  slow 


and  grudging  circulation  as  money.  Ten  years 
later  the  treasury,  still  embarrassed,  adopted 
the  suggestions  of  a  financier  named  Palm- 
struck  and  established  a  bank  at  Stockholm  in 
1656,  which  invited  deposits  of  coins,  bullion 
and  runstyks,  for  which  it  granted  transferable 
credits  on  its  books  in  ^Bank-money® ;  an  ex¬ 
pedient  which  met  the  approval  of  the  com¬ 
mercial  community.  In  1658  the  bank  began  to 
issue  ^transport-notes®  which  being  more  con¬ 
venient  than  copper  runstyks  soon  drove  the 
latter  into  the  bank,  which  now  being  upon  an 
avowedly  copper  basis,  began  to  lose  credit  as 
bullion,  copper  fell  in  value  and  the  copper 
plates  to  support  the  transport-notes  became  too 
heavy  for  convenient  circulation.  In  this  dilemma 
Baron  George  Heinrich  de  Goertz,  the  king’s 
financial  adviser,  closed  the  mints  to  the  <(free 
coinage®  of  copper  and  issued  light  copper  dal- 
ers  (dollars)  instead.  But  the  government  was 
too  weak  to  sustain  a  fiduciary  currency ;  the 
pieces  were  too  inartistic  to  defy  counterfeiting, 
and  there  was  no  fixed  limit  to  their  emission, 
three  cardinal  requirements  of  such  a  currency, 
especially  the  third  one.  The  inevitable  con¬ 
sequence  was  a  ruinous  fall  in  their  value,  a 
rise  of  popular  indignation  against  Baron 
Goertz,  his  impeachment,  trial,  condemnation 
and  unjust  execution  3  March  1719.  The  bank 
(Rigsbank)  is  still  in  existence.  (Consult  his¬ 
tory  of  Monetary  Systems, >  298).  For  list  of 
other  ancient  banks  see  list  under  the  heading 
Banks  and  Banking. 

STOCKING,  a  covering  for  the  foot  and 
leg,  knitted  or  woven  either  from  cotton,  woolen 
or  silk  thread.  The  stocking  is  made  usually 
only  of  one  thread  entwined  so  as  to  form  a 
species  of  tissue,  extremely  elastic,  which 
readily  adapts  itself  to  the  part  it  is  intended 
to  cover.  The  tissue  differs  from  cloth  in  hav¬ 
ing  neither  warp  nor  woof,  but  approaches  it 
closely,  and  is  much  superior  for  the  purposes 
to  which  it  is  applied.  The  ancients  wore  no 
particular  covering  for  the  legs,  but  during  the 
Middle  Ages,  hose  or  leggings  of  cloth  came 
into  use;  and  at  a  later  period  the  art  of  knit¬ 
ting  stockings  was  invented,  according  to  some 
authorities  by  the  Spaniards,  while  some  at¬ 
tribute  it  to  the  Scots.  In  1589  William  Lee  of 
Nottinghamshire,  England,  invented  the  stock¬ 
ing-frame,  a  machine  for  weaving  stockings 
which  was  in  use  and  scarcely  improved  upon 
for  nearly  two  centuries.  Lee  met  with  little 
encouragement  in  his  attempts  to  set  up  an 
establishment  in  England  and  went  to  France 
where  he  was  received  with  great  favor  by 
Henry  IV.  The  monarch’s  assassination  soon 
after,  however,  interrupted  his  prospects  and  he 
died  in  Paris  in  great  poverty.  A  knowledge  of 
his  machine  was  carried  back  to  England  by 
some  of  his  workmen  who  established  them¬ 
selves  in  Nottingham,  which  has  since  remained 
the  principal  seat  of  the  English  hoisery  manu¬ 
facture.  For  the  stocking-frame  and  improve¬ 
ments  in  stocking  machinery,  and  for  modern 
methods  of  manufacture,  see  Hosiery  and 
Knit  Goods  Industries  in  the  Uniter 
States. 

STOCKPORT,  stok'port,  England,  in  the 
counties  of  Cheshire  and  Lancashire,  on  the 
Mersey  River,  five  miles  southeast  of  Man¬ 
chester.  It  stands  upon  an  elevation,  in  ter¬ 
races,  is  irregularly  built,  but  highly  picturesque. 
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There  are  churches  of  various  denominations, 
the  chief  of  which  are  Saint  Mary's,  Saint 
Thomas’,  Saint  George’s,  Saint  Peter’s,  Saint 
Paul’s  and  Christ  Church.  Other  noteworthy 
buildings  are  the  Mechanics’  Institute,  market- 
hall,  free  library,  technical  and  grammar 
schools  and  infirmary.  The  museum  is  situated 
in  Vernon  Park,  one  of  the  several  recreation 
grounds  of  the  city.  The  railway  viaduct  on 
the  London  and  North-Western  Railroad  is  of 
fine  proportions  and  spans  a  great  part  of  the 
town.  The  staple  manufacture  is  cotton.  There 
are  numerous  factories  and  industrial  works, 
including  print,  dye  and  bleach  works,  and  ex¬ 
tensive  hat  factories,  iron  and  brass  foundries, 
breweries  and  brickyards.  The  city  owns  the 
street  railway,  electric-light  plant,  markets,  gas, 
water-power  and  sewage  works.  Pop.  about 
110,000. 

STOCKS,  a  wooden  apparatus  to  put  the 
legs  of  offenders  in,  formerly  used  for  the  re¬ 
straining  of  disorderly  persons,  or  as  a  punish¬ 
ment  for  certain  offenses. 

STOCKTON,  Charles  G.,  American  phy¬ 
sician:  b.  Madison,  Ohio,  27  Aug.  1853.  He 
was  graduated  in  medicine  at  Buffalo  Univer¬ 
sity  #  in  1878.  He  was  professor  of  materia 
medica  and  therapeutics  at  Niagara  University 
in  1885-87 ;  and  has  been  professor  of  medicine 
and  clinical  medicine  at  Buffalo  University 
since  1887.  He  is  attending  physician  at  the 
Buffalo  General  Hospital;  and  consulting  phy¬ 
sician  at  the  New  York  State  Hospital  for  Crip¬ 
pled  and  Deformed  Children.  He  has  contrib¬ 
uted  to  various  medical  compilations  and  ency¬ 
clopedias,  and  is  author  of  diseases  of  the 
Stomach.* 

STOCKTON,  Charles  Herbert,  American 
rear-admiral:  b.  Philadelphia,  Pa.,  13  Oct.  1845. 
He  was  graduated  at  the  United  States  Naval 
Academy  in  1865,  first  having  seen  active  service 
in  the  Civil  War  on  the  Macedonian.  He  was 
promoted  commander  in  1892,  captain  in  1899 
and  rear-admiral  in  1906.  He  commanded  the 
Yorktown  in  1895-97;  was  president  of  the 
Naval  War  College  in  1898-1900;  commanded 
the  Kentucky  in  1901-03;  was  naval  attache  at 
the  American  embassy,  London,  in  1903-05 ; 
and  commanded  the  Special  Service  squadron 
visiting  Bordeaux,  France,  for  the  maritime  ex¬ 
position  in  1907.  He  was  retired  in  1907.  He 
was  president  of  the  George  Washington  Uni¬ 
versity  in  1911-13;  and  was. the  first  United 
States  delegate  to  the  London  Naval  Confer¬ 
ence  in  1908-09.  He  has  written  extensively  on 
international  law  and  besides  numerous  papers 
is  author  of  (A  Manual  of  International  Law* 
(1911)  ;  (Outlines  of  International  Law)  (1914), 
etc. 

STOCKTON,  stok'ton,  Francis  Richard, 

(Frank  R.  Stockton),  American  author:  b. 
Philadelphia,  Pa.,  5  April  1834;  d.  Washington, 
D.  C.,  20  April  1902.  After  a  secondary  educa¬ 
tion  in  Philadelphia,  he  became  a  wood-en¬ 
graver,  practised  the  art  with  some  success,  and 
invented  a  double  graver  (1866).  In  1872  he 
entered  journalism,  joining  the  staff  of  the 
Philadelphia  Post ,  in  the  same  year  that  of 
Hearth  and  Home  of  New  York,  somewhat 
later  that  of  Scribner's  Monthly,  and  in  1874 
that  of  St.  Nicholas,  of  which  he  was  assistant 
editor  until  1882.  During  this  period  he  wrote 


many  stories  for  children,  among  which  were 
( Roundabout  Rambles*  (1872)  ;  (What  Might 
Have  Been  Expected)  (1874)  ;  (Tales  Out  of 
SchooP  (1875);  <A  Jolly  Fellowship*  (1880); 
(The  Floating  Prince*  (1881)  ;  (The  Story  of 
Viteau*  (1884)  and  Personally  Conducted-* 
(1889).  His  first  success  was  made  with 
( Rudder  Grange)  (1879),  a  burlesque  account 
of  a  house-boat  outing,  and  this  he  followed  by 
the  now  well-known  series  of  quaint  and  whim¬ 
sical  volumes  which  have  made  Stocktonian 
humor  a  thing  peculiar  to  itself.  Much  of  his 
best  work  is  to  be  found  in  his  short  stories, 
the  best  known  of  which  is  probably  (The  Lady 
or  the  Tiger.*  He  was  a  prolific  writer  of 
novels,  short  stories,  sketches  and  tales  for 
children.  Much  of  his  humor  depends  upon  the 
situation  in  which  his  characters  are  placed  and 
the  grotesque  attitude  of  the  author  toward 
them ;  yet  Stockton  created  many  delightful 
characters  that,  with  all  their  whimsicality,  are 
quite  human  and  very  likeable  personages.  The 
list  of  his  published  works  includes  (The  Cast¬ 
ing  Away  of  Mrs.  Leeks  and  Mrs.  Aleshine) 
(1886);  <The  Late  Mrs.  NulP  (1886);  <The 
Christmas  Wreck*  (1886)  ;  (The  Bee  Man  of 
Orn)  (1887)  ;  cThe  Dusantes)  (1888)  ;  Amos 
Kilbright*  (1888)  ;  (The  Great  War  Syndicate* 
(1889)  ;  (The  Squirrel  Imp  (1890)  ;  (Ardis 
Claverden*  (1890)  ;  (The  Watchmaker’s  Wife1* 
(1893)  ;  (The  Adventures  of  Captain  Horn) 
(1895);  (The  Girl  at  Cobhurst*  (1897);  (A 
Story  Teller’s  Pack*  (1897);  <The  Associate 
Hermits*  (1898)  ;  ( Afield  and  Afloat*  (1900)  ; 
(A  Bicycle  of  Cathay*  (1900)  ;  (John  Gayther’s 
Garden,  and  the  Stories  Told  Therein*  (1902) 
and  (The  Captain’s  Toll-Gate*  (1903).  See 
Casting  Away  of  Mrs.  Lecks  and  Mrs. 
Aleshine;  Rudder  Grange. 

STOCKTON,  Richard,  American  states¬ 
man:  b.  near  Princeton,  N.  J.,  1  Oct.  1730;  d. 
there,  28  Feb.  1781.  He  was  graduated  from 
the  college  of  New  Jersey,  at  Newark,  in  1748, 
studied  law,  was  admitted  to  the  bar  in  1754 
and  rose  rapidly  to  the  first  rank  as  a  lawyer. 
In  1776  he  visited  England.  He  was  made  a 
member  of  the  executive  council  of  New  Jersey 
in  1768  and  in  1774  was  appointed  a  judge  of 
the  Supreme  Court.  In  1776  he  was  elected  to 
Congress  and,  though  at  first  doubtful  of  its 
policy,  cordially  supported  the  Declaration  of 
Independence.  In  the  same  year  he  served  on 
the  committee  appointed  to  inspect  the  northern 
army  and  report  its  state  to  Congress.  After 
his  return  to  New  Jersey  was  captured  by  the 
British  and  confined  in  the  common  prison  at 
New  York.  The  unusual  severity  with  which 
he  was  treated  there  broke  his  strength  and 
eventually  caused  his  death.  Consult  Sander¬ 
son,  J.,  ( Biography  of  the  Signers  of  the 
Declaration  of  Independence*  (Philadelphia 
1847). 

STOCKTON,  Robert  Field,  American 

naval  officer  and  politician :  b.  Princeton,  N.  J., 
20  Aug.  1795 ;  d.  there,  7  Oct.  1866.  He  served 
in  the  War  of  1812  and  in  the  Algerian  war 
1814-15.  In  1821  he  commanded  the  Erie  on  a 
cruise  to  Africa,  where  he  secured  the  territory 
which  now  forms  the  present  Liberian  republic ; 
and  in  the  autumn  of  the  same  year  he  was  in¬ 
strumental  in  the  suppression  of  pirates  and 
slavers  in  the  West  Indies.  He  strongly  ad¬ 
vocated  a  steam  navy  and  drew  the  plans  for 
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the  sloop  of  war  Princeton  on  which  an  explod¬ 
ing  gun  killed  the  secretaries  of  war  and  the 
navy  in  1844.  He  was  commander  of  the 
Pacific  squadron  during  the  Mexican  War, 
when  he  took  possession  of  California  in  the 
name  of  the  United  States,  capturing  Los  An¬ 
geles  and  San  Diego  and  establishing  civil  gov¬ 
ernment  on  the  coast.  After  his  resignation 
from  the  navy  in  1850  he  devoted  himself  to 
politics  and  in  1851  was  elected  to  the  United 
States  Senate,  where  he  introduced  a  bill,  sub¬ 
sequently  passed,  abolishing  flogging  in  the 
navy.  On  leaving  the  Senate  in  1853  he  turned 
his  attention  to  the  improvement  of  the  Dela¬ 
ware  and  Raritan  Canal,  an  enterprise  he  had 
previously  encouraged.  Consult  (Life  and 
Speeches  of  Robert  Field  Stockton)  (Phila¬ 
delphia  1856). 

STOCKTON,  Thomas  Hewlings,  American 
Methodist  Protestant  clergyman,  half-brother  of 
F.  R.  Stockton  (q.v.)  :  b.  Mount  Holly,  N.  J., 
4  June  1808;  d.  Philadelphia,  Pa.,  9  Oct.  1868. 
He  began  the  study  of  medicine  but  in  1829  en¬ 
tered  the  ministry  of  the  Methodist  Protestant 
Church.  He  was  chaplain  to  the  House  of  Rep¬ 
resentatives  in  1833-35  and  in  1859-61.  He  had 
charge  of  churches  at  Philadelphia  in  1838-47 ; 
at  Cincinnati  in  1847-50:  at  Baltimore  in  1850- 
56;  and  again  at  Philadelphia  in  1856-68.  He 
was  a  pioneer  in  anti-slavery  agitation,  an  oppo¬ 
nent  of  sectarianism  and  was  famous  for  his 
eloquence.  He  compiled  a  hymnbook  for  the 
use  of  his  denomination,  and  was  author  of 
(Sermons  for  the  People)  (1854)  ;  (Poems,  with 
Autobiographic  and  other  Notes)  (1862)  ;  (The 
Book  Above  A1P  (1870),  etc. 

STOCKTON,  Cal.,  city,  the  metropolis  and 
chief  distributing  centre  of  the  San  Joaquin 
Valley,  county-seat  of  San  Joaquin  County;  78 
miles  east  of  San  Francisco  and  397  miles  north¬ 
west  of  Los  Angeles. 

Transportation  and  Commerce. —  Stockton 
is  favorably  situated  to  command  the  trade  of 
the  San  Joaquin  Valley  and  of  the  mining  and 
lumbering  districts  along  the  eastern  rim  of 
the  valley.  The  main  lines  of  the  Atchison, 
Topeka  and  Santa  Fe  and  the  Western  Pacific 
and  two  lines  of  the  Southern  Pacific  run 
through  Stockton,  connecting  it  with  San 
Francisco  and  its  bay  region,  the  San  Joaquin 
Valley  to  the  south,  the  Sacramento  Valley  to 
the  north  and  eastern  points.  Branch  lines  of 
the  Southern  Pacific  extend  from  Stockton  to 
the  mining  regions  on  the  Mother  Lode  and  the 
lumbering  districts  of  the  Sierra.  One  hun¬ 
dred  and  seventeen  passenger  trains  daily  enter 
and  depart  from  Stockton.  The  Yosemite  Val¬ 
ley,  the  Tuolumne  Grove  of  Big  Trees,  the 
Calaveras  Big  Trees,  Mercer’s  Cave  and  Lake 
Tahoe  are  readily  reached  by  automobile  from 
Stockton;  Yosemite  Valley  and  Lake  Tahoe  also 
being  connected  by  rail.  The  city  is  at  the  head 
of  all-the-year  navigation  on  the  San  Joaquin 
River  system,  being  connected  to  the  river  by  a 
navigable  channel  two  and  one-half  miles  in 
length.  To  San  Francisco  by  water  is  94  miles 
and  daily  steamer  service  is  maintained.  The 
leading  articles,  in  the  order  of  their  valuation, 
are  general  merchandise,  millstuffs  and  grain, 
potatoes,  barley,  beans,  vegetables,  wheat, 
horses,  sheep,  vehicles,  lumber,  onions,  fuel 
oil,  machinery  and  canned  goods.  Since  the 
beginning  of  the  grain  industry  of  California, 


Stockton  has  been  the  principal  grain  market 
of  the  great  central  valley.  The  14  grain  and 
produce  warehouses  of  Stockton  have  an  aggre¬ 
gate  capacity  of  165,000  tons  and  there  are 
another  10  warehouses  in  the  outside  districts 
which  bring  the  aggregate  storage  capacity  up 
to  200,000  tons.  All  of  the  local  warehouses  are 
conveniently  located  to  handle  shipments  by 
both  rail  and  water.  Grain  is  transported  from 
Stockton  to  ocean  vessels  in  San  Francisco  Bay 
for  65  cents  per  ton.  Forty-nine  commodities 
are  shipped  annually  from  Stockton  in  carload 
lots,  the  most  important  being  agricultural  im¬ 
plements,  grain,  beans,  engines,  flour  and  mill¬ 
stuffs,  hay,  livestock,  onions,  potatoes,  wine, 
brandy,  grapes,  fruits  and  leather. 

Manufactures. —  Abundance  of  raw  ma¬ 
terial,  cheapness  of  power,  low  transportation 
rates  and  location  as  a  distributing  centre  have 
developed  the  manufacturing  interests  of  the 
city,  and  there  are  157  manufacturing  establish¬ 
ments  in  Stockton,  with  an  annual  output  valued 
at  $11,293,000.  Fuel  oil  from  the  upper  San 
Joaquin  Valley  is  the  most  common  source  of 
power.  With  fuel  oil  at  recent  current  prices, 
power  can  be  generated  in  Stockton  as  low  as 
one-half  of  a  cent  per  horse-power  per  hour. 
Electricity,  coal  and  gas  are  also  used  as  sources 
of  power.  From  the  source  of  power  on  the 
Mokelumne  River,  45  miles  distant,  a  line  with 
the  capacity  of  30,000  horse-power  delivers  elec¬ 
tricity  in  Stockton  for  lighting  and  manufactur¬ 
ing  purposes.  A  second  line  of  the  capacity  of 
6,000  horse-power  extends  from  the  south  fork 
of  the  American  River  to  Stockton,  a  distance 
of  80  miles.  Fourteen  natural  gas  wells,  vary¬ 
ing  in  depth  from  1,800  to  3,000  feet,  supply 
gas  for  home  and  factory  use.  This  city  is  the 
centre  of  the  flour,  cereal,  poultry  and  dairy 
feed  industry  of  the  State.  The  mills  have  a 
daily  capacity  of  2,000  barrels  of  flour,  1,500 
barrels  of  cereals,  100  tons  of  poultry  and 
dairy  foods  and  600  tons  of  by-product  foods. 
Large  export  shipments  are  made  to  the  Orient, 
Europe,  Alaska,  Central  and  South  America  and 
the  Southeastern  States..  ^Caterpillar®  and 
^sieve-grip®  traction  engines,  combined  har¬ 
vesters,  rice  harvesters,  seed  cleaners,  pumps, 
plows,  harrows,  scrapers  and  other  agricultural 
machines  and  implements  are  manufactured  in 
Stockton.  Stockton  has  the  largest  traction 
engine  plant  west  of  the  Mississippi  River  and 
its  product  is  shipped  to  every  country  in  the 
world.  This  combined  harvester  factory  covers 
approximated  nine  acres  and  is  the  largest  of 
its  kind  in  the  world.  This  type  of  machine 
combines  header  and  threshing  machine,  cut¬ 
ting,  threshing  and  sacking  the  grain  by  con¬ 
tinuous  process..  The  so-called  <(tanks,®  used 
with  such  effectiveness  by  the  British  army  in 
the  European  War,  were  nothing  more  than 
armored  Stockton  ((caterpillar®  tractors.  Notable 
among  Stockton  manufactures  is  the  bean 
threshing  machine  that  performs  every  opera¬ 
tion  from  threshing  to  recleaning  the  beans. 
Stockton  contains  the  only  window  glass  fac¬ 
tory  west  of  the  Mississippi.  Dredges  and 
ditch  digging  machinery,  which  have  played  so 
important  a  part  in  the  reclamation  and  irriga¬ 
tion  of  the  San  Joaquin  delta,  are  manufac¬ 
tured  in  Stockton.  Stockton  contains  one  of 
the  four  electrical  steel  furnaces  west  of 
Chicago.  Machine  works  and  foundries  supply 
machinery  and  castings  throughout  the  Pacific 
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Coast.  A  large  cannery  uses  a  substantial  part 
of  the  output  of  the  numerous  orchards  and 
truck  gardens  near  the  city.  Other  important 
manufactures  are  sole,  harness  and  other 
leathers,  paper,  scoured  wool,  boats  and  barges 
of  varied  descriptions,  paving  machinery,  com¬ 
mon  and  fire  brick,  engines  (marine,  gas,  gaso¬ 
line,  distillate  and  crude  oil),  ice,  pottery,  lum¬ 
ber,  olive  oil,  butter,  insect  powder  (Buhach), 
macaroni,  pumps,  windmills,  wagons,  gloves, 
soap,  paint,  jewelry,  soda  water,  medi¬ 
cines,  cigars  and  bread  and  candy  for  a  large 
territory. 

Municipal  Facilities. —  Stockton  'is  an  at¬ 
tractive,  modern  city,  having  12  public  parks, 
including  one  of  27  acres  at  the  northwest  cor¬ 
ner  of  the  city,  a  good  electric  car  system,  and 
190  miles  of  streets  of  which  32  miles  are  paved 
with  asphalt  and  53  miles  with  miscellaneous 
pavements,  principally  asphalt  bound  macadam. 
There  are  in  Stockton  two  large  public  baths 
supplied  by  warm  artesian  water,  a  park  with 
picnic  grounds  and  a  baseball  diamond.  Stock- 
ton  Channel,  the  San  Joaquin  River  and  Lake 
Yosemite  also  afford  opportunities  for  swim¬ 
ming  as  well  as  rowing  and  other  water  sports. 
Stockton  is  one  of  the  best  shaded  cities  in 
California,  the  most  popular  trees  along  the 
streets  and  in  the  gardens  being  the  elm,  the 
maple,  the  acacia,  the  orange,  the  palm,  the  ole¬ 
ander  and  the  umbrella  tree.  From  27  wells, 
varying  in  diameter  from  12  to  20  inches,  and 
in  depth  from  250  to  1,100  feet,  water  is 
pumped  direct  into  the  city  mains,  against  a 
head  of  110  feet  above  the  ground  level,  using 
a  200,000  gallon  steel  tank  at  that  elevation  for 
balancing.  These  27  wells  are  located  at  three 
separate  stations  about  two  miles  apart.  Twenty 
of  them  are  located  on  a  10-acre  tract  and  sup¬ 
ply  from  8,000,000  to  10,000,000  gallons  daily, 
without  showing  any  diminuation  of  their  ca¬ 
pacity.  The  water  system  is  owned  by  a  private 
corporation.  Rates  are  regulated  by  the  Rail¬ 
road  Commission  of  California. 

The  city  has  a  fully-paid  and  well-equipped 
fire  department  with  38  men.  The  police  de¬ 
partment  has  36  men.  A  post-office  of  the  first 
class,  has  an  annual  revenue  of  about  $150,000, 
65  employes  and  7  rural  delivery  routes,  one  of 
which,  serving  the  delta,  is  a  water  route,  of 
which  there  are  only  three  or  four  in  the  United 
States,  delivery  being  made  by  launch.  There 
are  about  7,500  telephones  connecting  at  Stock- 
ton,  including  265  reaching  nearby  farming  dis¬ 
tricts  ;  36  church  organizations  and  26  buildings 
used  for  religious  purposes ;  15  public  schools 
valued  at  $752,600  and  enrolling  about  4,200 
pupils,  the  high  school  group  of  buildings,  in¬ 
cluding  the  science,  manual  arts  and  gymnasium 
buildings,  costing  $206,000  ;  2  parish  schools, 
including  Saint  Agnes  College;  a  business  col¬ 
lege,  a  normal  school  and  a  number  of  smaller 
private  schools  and  academies.  The  public  li¬ 
brary  cost  $75,000  and  has  70,000  volumes  and 
33,000  pamphlets,  maps  and  atlases.  It  serves  not 
only  the  people  of  Stockton  but  26  deposit  sta¬ 
tions  throughout  San  Joaquin  County.  There 
are  17  hotels,  including  the  half-million  dollar 
Mission  hotel  facing  the  plaza,  built  by  the  peo¬ 
ple  of  Stockton ;  the  buildings  of  the  State  Hos¬ 
pital  for  the  Insane;  Saint  Joseph’s  Home 
and  Hospital;  Young  Men’s  Christian  Associa¬ 
tion  building;  Elks’  building;  several  bank 


buildings,  the  10th  story  and  roof  of  one  of 
which  is  occupied  by  the  chamber  of  commerce; 
three  daily  papers,  one  semi-weekly  and  five 
weekly  papers  are  published  in  the  city.  The 
eight  banks  of  Stockton  have  a  paid-up  capital 
of  $2,802,700,  with  surplus,  undivided  and  other 
profits  of  over  $1,821,000;  deposits  amounting 
to  over  $20,661,000,  including  the  circulating 
notes  of  national  banks  ;  loans  over  $17,644,000; 
and  resources  aggregating  in  excess  of  $25,285,- 
000.  There  are  three  building  and  loan  associa¬ 
tions  with  assets  of  over  $1,882,000.  The  as¬ 
sessed  valuation  of  all  property  in  the  city 
proper  is  about  $29,000,000;  bonded  indebted¬ 
ness,  $750,000. 

History  and  Government. —  In  1843,  Capt 

C.  M.  Weber,  the  founder  of  Stockton,  se¬ 
cured  a  grant  of  11  square  leagues  (48,747 
acres)  of  land  from  the  Mexican  government. 
This  grant  known  as  the  Campo  de  los  Fran¬ 
ceses  included  the  site  of  the  present  city  of 
Stockton.  At  first  stock  raising  was  the  only 
industry.  With  the  discovery  of  gold  in  1848, 
Stockton  became  at  once  the  most  important 
supply  station  for  the  southern  mines.  At  the 
head  of  navigation  on  the  San  Joaquin  River, 
goods  were  brought  on  sailing  vessels  from 
San  Francisco  to  Stockton,  the  nearest  point  to 
the  mines.  From  Stockton  supplies  were  sent 
to  the  miners  by  ox  teams,  by  pack  animals 
or  in  huge  wagons  known  as  <(prairie  schooners.^ 
As  grain  farming  developed,  the  city  naturally 
became  the  shipping  point  for  the  entire  tribu¬ 
tary  region.  The  completion  of  the  first  over¬ 
land  railroad  in  1869  greatly  increased  the  im¬ 
portance  of  Stockton  as  a  manufacturing  and 
distributing  centre.  In  1850  Stockton  was  in¬ 
corporated  with  a  population  of  2,000.  The 
city’s  growth  has  been  steady  and  substantial. 
Under  the  charter  of  1911  the  elective  officers 
of  the  city  are  a  mayor,  four  councilmen  and 
5  school  directors,  so  classified  that  their  terms 
do  not  expire  coincidentally.  They  serve  for 
four  years.  The  council  designates  one  council¬ 
man  to  be  commissioner  of  finance,  revenue  and 
public  supplies,  who  shall  be  ex-officio  treas¬ 
urer,  one  to  be  commissioner  of  public  health 
and  safety,  one  to  be  commissioner  of  public 
works  and  one  to  be  commissioner  of  audit. 
The  city  was  named  in  honor  of  Commodore 
Robert  Field  Stockton  of  the  United  States 
navy.  It  was  laid  out  in  blocks  303  feet  square. 

Population.— (1900)  17,506;  (1910)  23,253; 
(1920)  40,296.  A  complete  census  of  the  city 
is  taken  each  year  by  the  school  census  marshals. 
In  1914  well-developed  territory  to  the  north, 
east  and  south  was  incorporated  within  the 
city  limits.  The  population  of  the  city  and 
its  immediate  tributary  territory  is  estimated  at 
52,219. 

STOCKTON-ON-TEES,  tez,  a  seaport 
town  in  Durham,  England,  situated  on  the  Tees 
River,  11  miles  northeast  of  Darlington.  The 
river  is  navigable  for  vessels  of  heavy  draught. 
Stockton  consists  of  two  sections,  the  town 
proper  and  South  Stockton  of  more  recent  date, 
connected  by  a  fine  modern  bridge.  It  has  mu¬ 
nicipal  buildings,  a  custom-house,  many  good 
churches,  quays  and  steam  tramways.  There 
is  a  fine  race-course  in  the  vicinity  and  Ropner 
Park,  laid  out  in  1893.  Shipbuilding  is  an  ex¬ 
tensive  industry  and  there  are  important 
foundries,  blast-furnaces,  engine-works  and  pot- 
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teries,  breweries,  corn  and  spinning-mills  and 
factories  for  the  making  of  sail  cloth,  ropes 
and  linen.  The  exports  include  iron-ware  and 
pottery;  the  imports  are  chiefly  corn,  timber, 
etc.  There  is  quite  a  brisk  river  trade.  The 
Stockton  and  Darlington  were  the  first  boats 
to  carry  passengers  and  goods.  Pop.  about 
52,000. 

STODDARD,  stod'ard,  Amos,  American 
soldier:  b.  Woodbury,  Conn.,  26  Oct.  1762;  d. 
Fort  Meigs,  Ohio,  11  May  1813.  He  served  in 
the  Revolutionary  War  and  at  its  close  practised 
law  in  Maine.  He  was  governor  of  the  Terri¬ 
tory  of  Missouri,  1804-05,  fought  in  the  War  of 
1812  and  was  mortally  wounded  in  the  siege  of 
Fort  Meigs.  He  published  (Sketches  of 
Louisiana)  (1810),  and  several  valuable  histori¬ 
cal  papers.  • 

STODDARD,  Charles  Augustus,  Ameri¬ 
can  Presbyterian  clergyman:  b.  Boston,  28  May 
1833.  He  was  graduated  from  Williams  Col¬ 
lege  in  1854;  taught;  traveled  in  Europe  and 
the  East ;  studied  at  the  University  of  Edin¬ 
burgh  and  the  Free  Church  of  Scotland  Theo¬ 
logical  Seminary,  and  was  graduated  D.D.,  from 
Williams  College  1871 ;  Union  Theological  Semi¬ 
nary  in  New  York  in  1859.  He  was  pastor  in 
a  Presbyterian  church  in  New  York,  1859— 
83;  became  associate  editor  of  The  Observer 
in  1869,  part  owner  in  1872  and  was  owner  and 
editor-in-chief,  1885-1902.  His  publications  in¬ 
clude  (Across  Russia  from  the  Baltic  to  the 
Danube)  (1891)  ;  (Glimpses  of  Gibraltar  and 
Tangier )  (1892)  ;  (A  Spring  Journey  to  Cali- 
fornia)  (1895)  ;  (The  Centennial  Celebration  of 
Williams  College.5 

STODDARD,  Charles  Warren,  American 
author:  b.  Rochester,  N.  Y.,  7  Aug.  1843;  d.  24 
April  1909.  He  studied  at  the  University  of 
California  and  was  for  some  time  an  actor  and 
for  seven  years  special  traveling  correspondent 
of  the  San  Francisco  Chronicle,  visiting  nearly 
every  quarter  of  the  globe  and  spending  five 
years  in  the  South  Seas.  From  1885  to  1887  he 
was  professor  of  English  literature  at  Notre 
Dame  College,  Indiana,  and  from  1889-1903  at 
the  Catholic  University  of  America.  Among  his 
publications  are  <Poems)  (1867)  ;  (South  Sea 
Idylls)  (1873)  ;  ( Summer  Cruising  in  the  South 
Seas>  (1874);  <Mashallah5  (1880);  (The 
Lepers  of  Molokai5  (1885)  ;  ( A  Troubled  Heart5  . 
(1885);  (Hawaiian  Life) ;  (Lazy  Letters  from 
Low  Latitudes5  (1894)  ;  (The  Wonder-work¬ 
ers  of  Padua5  (1896)  ;  (A  Cruise  under  the 
Crescent5  (1898)  ;  (Over  the  Rocky  Mountains 
to  Alaska5  (1899)  ;  (Hither  and  Yon5;  (In  the 
Footprints  of  the  Padres5  (1902)  ;  {Exits  and 
Entrances5  (1903)  ;  (The  Island  of  Tranquil 
Delights5  (1904).  Consult  James,  G.  W., 

( Charles  Warren  Stoddard5  (in  ( Apostrophe  to 
a  Skylark,5  Los  Angeles  1909). 

STODDARD,  Elizabeth  Drew  Barstow, 

American  poet  and  novelist :  b.  Mattapoisett, 
Mass.,  6  May  1823;  d.  New  York  1902.  She 
was  married  to  R.  H.  Stoddard  (q.v.)  and  fre¬ 
quently  collaborated  with  him  in  literary  work. 
In  addition  to  verse  of  not  a  little  individuality 
she  wrote  three  novels,  (The  Morgesons5 
(1862)  ;  Two  Men5  (1865),  and  (Temple 
House5  (1867),  which  display  vigor  and  orig¬ 
inality.  Her  (Poems5  were  collected  in  1867. 


STODDARD,  Francis  Hovey,  American 

educator  and  writer:  b.  Middleburg,  Vt.,  25 
April  1847,  son  of  Solomon  Stoddard,  professor 
of  languages  in  Middlebury  College.  He  was 
graduated  from  Amherst  College  in  1869; 
studied  for  two  years  at  Oxford,  England ;  re¬ 
ceived  the  degree  of  M.A.,  from  Amherst  Col¬ 
lege  in  1886,  of  Ph.D.,  from  Western  University 
of  Pennsylvania  in  1896  and  of  LL.D.,  from 
New  York  University  in  1914.  He  was  in¬ 
structor  in  English  at  the  University  of  Cali¬ 
fornia  from  1886  to  1888  and  professor  of  Eng¬ 
lish  language  and  literature  at  New  York  Uni¬ 
versity  from  1888  to  1914.  From  1910  to  1914 
he  was  dean  of  the  College  of  Arts  at  New 
York  University.  He  retired  in  1914.  He  has 
published  <The  Modern  Novel5  (1883)  ;  (The 
Ideal  in  Literature5  (1884);  ( Psycho-biography5 
(1885)  ;  ( Women  in  the  English  Universities* 
(1886)  ;  <The  Caedenon  Poems5  (1887)  ;  ^Con¬ 
ditions  of  Labor  in  England5  (1887)  ;  ( Miracle 
Plays  and  Mysteries5  (1887)  ;  (Tolstoi  and 
Matthew  Arnold5  (1888)  ;  (The  Uses  of  Rhet¬ 
oric5  (1888)  ;  Unductive  Work  in  College 
Classes5  (1889)  ;  ‘Literary  Spirit  in  the  Col¬ 
leges5  (1893)  ;  ‘Lord  Byron5  (introduction  to 
works,  1899)  ;  ‘The  Evolution  of  the  English 
Novel5  (1900);  ‘The  Life  of  Charles  Butler5 
(1903)  ;  (Poems  of  National  Spirit5  (edited 
with  introduction,  1904). 

STODDARD,  John  Lawson,  American 
lecturer  and  traveler:  b.  Brookline,  Mass.,  24 
April  1850.  He  was  graduated  from  Williams 
College,  1871  and  studied  divinity  at  Yale.  He 
has  traveled  extensively  and  is  the  originator 
and  promoter  of  the  Stoddard  Lectures  in  the 
larger  cities  of  America.  He  has  made  his 
home  in  Italy  for  years.  He  has  published  ‘Red 
Letter  Days  Abroad5  (1884)  ;  ‘Glimpses  of 
the  World5  (1892)  ;  ‘Stoddard  Lectures  on 
Travels  Abroad  and  in  America5  (1898-1909)  ; 
‘The  Stoddard  Library5  (1910)  ;  ‘Poems5 
(1911)  ;  ( Poems  on  Lake  Como5  (1914). 

STODDARD,  John  Tappan,  American 
educator:  b.  Northampton,  Mass.,  20  Oct.  1852. 
Prepared  for  college  in  the  Northampton  High 
School  and  after  a  year’s  experience  in  the 
wholesale  woolen  business  in  Boston  entered 
Amherst  College,  graduated  in  1874.  Assistant 
principal  of  Northampton  High  School,  1874-75, 
graduate  student  in  chemistry  and  physics  at 
Amherst,  1875-76;  University  of  Gottingen, 
1876-77 ;  received  degree  of  A.M.,  and  Ph.D., 
from  Gottingen  in  November  1877.  After  two 
months  in  Paris  he  returned  to  Northampton 
and  became  a  member  of  the  faculty  of  Smith 
College,  professor  of  physics  and  mathematics, 
3878—81,  of  chemistry  and  physics,  1881-97,  of 
chemistiy,  1897.  In  1886  he  devised  a  practical 
method  for  making  composite  photographs 
(suggested  by  Francis  Galton)  and  made  many 
composites,  especially  of  college  classes,  pub¬ 
lishing  two  illustrated  articles  on  composite 
photography  in  the  Century  magazine  (March 
and  November  1887).  He  invented  the  univer¬ 
sally  used  wire-test  tube  holder  (1889),  a  bal¬ 
ance  for  first  year’s  work  and  numerous  other 
laboratory  devices.  Author  of  ( Outline  of 
Qualitative  Analysis5  (1883),  which  has  been 
widely  used;  ‘Lecture  Notes  on  General  Chem¬ 
istry5  (1884-85,  2  vols.)  ;  Quantitative  Experi¬ 
ments  in  General  Chemistry5  (1908)  ;  ‘Intro- 
duction  to  General  Chemistry5  (1910)  ;  (The 
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Science  of  Billiards)  (1913)  ;  introduction  to 
Organic  Chemistry)  (1914)  ;  ‘Photography)  in 
‘Johnson’s  Universal  Cyclopedia)  (1905),  be¬ 
sides  many  scientific  articles  and  reviews. 

STODDARD,  Richard  Henry,  American 
poet  and  journalist:  b.  Hingham,  Mass.,  2  July 
1825;  d.  New  York  12  May  1903.  He  went  to 
New  York  when  very  young  and  there  he  was 
employed  for  some  time  in  an  iron-foundry. 
He  began,  about  1848,  to  write  in  prose  and 
verse  for  periodicals  and  ultimately  devoted 
himself  to  literature.  From  1853  to  1870  he 
was  connected  with  the  custom-house,  in  1870- 
73  he  was  secretary  to  General  McClellan,  in 
1860-70  was  literary  reviewer  for  the  World 
and  frorn  1880  for  the  Mail  and  Express  (now 
the  Evening  Mail).  The  amount  of  his  critical 
work  in  these  posts  was  very  large.  He  wrote 
much  worthy  verse,  lyric  and  narrative,  of  a 
reflective  cast  patterned  in  the  earlier  period 
after  Keats.  ‘Abraham  Lincoln, >  an  ode,  is 
among  his  best  efforts.  Among  his  numerous 
writings  are  <Footprints)  (1849)  ;  ‘Songs  of 
Summer)  (1856);  (The  King’s  Bell>  (1862); 
‘The  Children  of  the  Wood)  (poems,  1867)  ; 
‘Putnam  the  Brave)  (1869)  ;  ‘The  Book  of  the 
East)  (1871)  ;  ‘Memoir  of  E.  A.  Poe5  (1875)  ; 
(Poems)  (1880,  collected)  ;  (Life  of  Washing¬ 
ton  Irving)  (1886)  ;  ‘The  Lion’s  Cub)  (1890), 
poems;  and  (Under  the  Evening  Lamp)  (1893), 
essays  on  Hogg,  David  Gray,  Ebenezer  Elliot, 
Edward  Fitzgerald  and  others.  His  valuable 
collection  of  autographs  and  manuscripts  was 
presented  by  him  to  the  New  York  Authors’ 
Club,  a  few  months  before  his  death.  Consult 
his  ( Recollections,  Personal  and  Literary,) 
edited  by  Ripley  Hitchcock,  with  introduction 
by  E.  C.  Stedman  (1903). 

STODDARD,  William  Osborne,  American 
author  and  journalist:  b.  Homer,  N.  Y.,  24 
Sept.  1835.  He  was  graduated  at  the  University 
of  Rochester  in  1857,  tried  farming  and  journal¬ 
ism  until  1861,  when  he  was  three  months  in 
the  United  States  volunteers.  He  was  secretary 
to  President  Lincoln,  1861-64  and  United  States 
marshal  of  Arkansas,  1864-66.  Afterward  he 
followed  journalism  and  business  pursuits  in 
New  York  and  took  out  nine  patents  for  inven¬ 
tions.  His  publications  are  numerous  and  com¬ 
prise  verse,  biography,  fiction  and  adventure 
stories  for  boys.  Among  them  are  ‘Scanderoon) 
(1870)  ;  ‘Life  of  Abraham  Lincoln)  (1884) ; 
‘The  Talking  Leaves)  (1885)  ;  ‘The  Red  Mus¬ 
tang)  (1890)  ;  ‘Table  Talk  of  Lincoln)  (1892)  ; 
‘The  Lost  Gold  of  the  Montezumas)  (1897)  ; 
(The  Errand  Boy  of  Andrew  Jackson)  (1902)  ; 
‘The  Boy  Lincoln)  (1905)  ;  ‘Dan  Monroe) 
(1905)  ;  (Two  Cadets  with  Washington) 
(1906)  ;  ‘In  the  Open)  (1908)  ;  (Dab  KinzeU 
(1909)  ;  (The  Captain  of  the  Cat’s-Paw) 
(1914). 

STODDERT,  stod'ert,  Benjamin,  Ameri¬ 
can  Revolutionary  soldier  and  statesman :  b. 
Charles  County,  Md.,  1751 ;  d.  Bladensburg, 
Md.,  18  Dec.  1813.  He  was  educated  for  mer¬ 
cantile  pursuits,  but  on  the  outbreak  of  the 
Revolutionary  War  entered  the  Continental 
army  and  served  with  distinction  until  the  battle 
of  Brandywine,  when  he  was  severely  wounded 
and  obliged  to  retire  from  active  service.  At 
the  time  of  his  retirement  he  had  the  rank  of 
major.  He  was  Secretary  of  the  Board  of  War 
till  1781.  At  the  close  of  the  war  he  estab- 
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lished  a  mercantile  business  at  Georgetown, 
D.  C.  In  1798  he  was  appointed  Secretary  of 
the  Navy,  holding  the  position  till  1801.  Dur¬ 
ing  his  administration,  war  with  France  was 
threatened  and  he  had  charge  of  the  organiza¬ 
tion  of  the  naval  force.  For  a  time  he  served 
also  as  Secretary  of  War.  At  the  close  of  his 
term  he  returned  to  business  in  Georgetown. 

STOECKEL,  Gustave  Jacob,  American 
musician  and  instructor :  b.  Maikammer,  Ger¬ 
many,  9  Nov.  1819;  d.  Norfolk,  Conn.,  17  May 
1907.  He  graduated  from  Kaiserslautern,  Ger¬ 
many,  and  for  several  years  was  a  teacher  and 
organist.  He  came  to  the  United  States  in 
1847,  becoming  instructor  in  music  at  Yale  Uni¬ 
versity  in  1849  and  the  organist  in  College 
Chapel.  After  1890  he  was  professor  emeritus 
of  music.  He  published  several  collections  of 
sacred  music,  several  operas  and  College  Hymn 
Book  for  male  voices. 

STOESSEL,  Anatoli  Mikhailovitch,  Rus¬ 
sian  general :  b.  of  Swedish  parents  in  Saint 
Petersburg,  10  July  1848;  d.  1915.  He  was 
educated  in  Paul  Military  School,  Saint 
Petersburg,  and  entered  the  army  in  1864,  serv¬ 
ing  with  distinction  in  the  Russo-Turkish 
War,  1877-78.  He  was  appointed  colonel  in 
1889,  major-general  in  1899,  commander  of  the 
Ninth  East  Siberian  Sharpshooters’  Brigade, 
1900,  and  for  meritorious  services  against  the 
Boxers  in  the  same  year,  was  made  a  lieutenant- 
general.  At  the  outbreak  of  the  Japanese  War 
in  February  1904,  he  was  appointed  commander 
at  Port  Arthur,  ’  and  soon  afterward  com¬ 
mander  of  the  entire  army  corps  ordered  to 
the  defense  of  that  fortress,  which  he  sur¬ 
rendered  to  the  Japanese,  2  Jan.  1905.  On  20 
Feb.  1908  he  was  condemned  to  death  (com¬ 
muted  _  to  10  years’  imprisonment)  <(for  sur¬ 
rendering  the  fortress  before  all  means  of  de¬ 
fense  had  been  exhausted ;  failing  to  enforce 
authority;  and  for  military  misdemeanors.))  A 
year  later  he  was  pardoned. 

STOJEVER,  Martin  Luther,  American 
educator  and  author:  b.  Germantown,  Pa.,  17 
Feb.  1820;  d.  Gettysburg,  Pa.,  22  July  1870.  He 
graduated  from  Pennsylvania  College,  Gettys¬ 
burg,  in  1838,  and  was  a  tutor  there  from  1839 
to  1840,  afterward  becoming  principal  of  the 
preparatory  department  and  professor  of  Latin, 
history  and  political  economy,  a  position  which 
he  very  ably  held  until  his  death.  For  several 
years  he  acted  as  secretary  of  the  General 
Synod  of  the  Lutheran  Church,  and  as  editor 
of  the  Evangelical  Quarterly  Reviezv,  for  which 
he  wrote  a  series  <of  ‘Reminiscences  of 
Lutheran  Ministers.)  He  also  edited  ‘The 
Literary  Record)  from  1847  to  1848.  He  pub¬ 
lished  biographies  of  Dr.  Henry  M.  Muhlen¬ 
berg  (1856),  and  of  Dr.  Philip  F.  Mayer 
(1859),  and  wrote  ‘A  Brief  Sketch  of  the 
Lutheran  Church  jn  the  United  States)  (1860). 
At  the  time  of  his  death  was  preparing  a  full 
history  on  that  subject. 

STOHMANN,  sto'man,  Frederick  Karl 
Adolf,  German  agricultural  chemist :  b.  Bremen, 
1832;  d.  1897.  He  was  educated  at  Gottingen 
University,  Germany  and  London;  was  assist¬ 
ant  professor  under  Graham  at  University  Col¬ 
lege  from  1853  to  1855,  and  afterward  assistant 
at  Celle.  He  organized  the  department  for 
agricultural  experiments  at  Brunswick  in  1862; 


STOICISM 


667 


in  1865  he  accepted  a  call  to  Halle,  and  in 
1871  became  director  of  the  agricultural 
physiological  institute  of  Leipzig  University. 
He.  wrote  (Beitrage  zur  Bedgriindung  einer 
rationellen  Fiitterung  der  Wiederkauer) 
(1860)  ;  (Biologische  Studien)  (1873)  ;  (Hand- 
buch  der  technischen  Chemie)  (1872)  ;  Hand- 
buch  der  Zuckerfabrikation)  (1878)  ;  (Die 
Starkefabrikation)  (1878) ;  (Die  Milch-und 
Molkereiproducte)  (1898). 

STOICISM,  the  Stoic  system  of  philosophy 
and  practical  attitude  toward  life.  The  Stoic 
school  of  philosophy  was  founded  at  Athens, 
about  300  b.c.  by  Zeno,  a  native  of  Citium,  in 
Cyprus.  It  received  its  name  from  the  Stoa 
Pcecile,  or  mottled  porch,  where  its  meetings 
were  held.  Zeno  had  been  a  pupil  of  the  Cynic 
Crates,  and  in  its  essential  principle  Stoicism 
may  •  be  regarded  as  the  continuation  and  sci¬ 
entific  development  of  Cynicism  (q.v.).  The 
successor  of  Zeno  in  the  leadership  of  the 
school  was  Cleanthes,  the  author  of  the  hymn 
t.o  Zeus,  who  died  251  b.c.  He  was  followed 
by  Chrysippus  who,  on  account  of  his  great 
activity  as  a  teacher  and  writer,  is  sometimes 
called  the  second  founder  of  the  school.  The 
leadership  at  Athens  then  passed  the  order  to 
Zeno  of  Tarsus,  Diogenes  of  Seleucia  and 
Antipater  of  Tarsus.  Of  the  numerous  writ¬ 
ings  of  these  men  and  their  contemporaries 
only  a  few  fragments  have  come  down  to  us. 

Panaetius  of  Rhodes  (180-110  b.c.)  and  his 
contemporary,  Boethius  of  Sidon,  introduced 
new  elements  into  Stoicism,  bringing  it  into 
closer  relations  with  the  systems  of  Plato  and 
Aristotle.  It  was  mainly  through  the  influence 
of  the  former  that  Stoicism  was  introduced  into 
Rome.  Panaetius  was  the  friend  of  Scipio 
Africanus  and  of  Laelius,  and  the  teacher 
in  philosophy  of  many  Roman  youths  of  dis¬ 
tinguished  families.  Cato,  the  younger,  is  per¬ 
haps  the  most  famous  Roman  Stoic  of  the  time 
of  the  republic.  By  the  time  of  the  empire, 
the  original  form  of  Stoicism  had  been  greatly 
modified  by  the  prevailing  eclecticism  of  the 
age,  and  may  almost  be  said  to  have  ceased  to 
exist  as  a  scientific  system.  It  still  survived, 
however,  as  a  popular  moral  philosophy,  and  in 
this  form  gave  expression  to  many  of  the 
noblest  ethical  and  religious  convictions  of  the 
ancient  world.  Its  chief  representatives  at  this 
time  whose  works  are  still  extant  were  Seneca, 
Epictetus  and  the  Emperor  Marcus  Aurelius. 

Stoicism,  like  all  the  later  systems  of  Greek 
thought,  was  primarily  practical  in  character. 
The  end  and  object  of  philosophy  for  the.  stoic 
was  to  teach  virtue  as  the  art  of  right  living. 
But,  in  order  to  act  rightly,  it  is  necessary  to 
be  able  to  reason  correctly  and  to  understand 
the  nature  of  the  universe  of  which  man  is  a 
part.  Hence,  logic  and  physics  were  regarded 
as  indispensable  preliminary  studies  for  ethics, 
but  not  as  possessing  an  independent  value  of 
their  own.  The  extensive  logical  investigations 
undertaken  by  the  Stoics  contributed  little  of 
permanent  value  for  the  development  of  the 
science.  In  physics,  their  general  view  of  the 
universe  may  be  described  as  pantheistic 
materialism.  Whatever  exists  is  for  the  Stoics 
a  material  body.  Not  only  do  they  maintain 
that  all  substances  —  including  the  soul  and 
God  —  are  corporeal,  but  they  go  on  to  dei- 
scribe  as  material  all  properties  and  relations 


of  things,  and  even  virtues  and  vices.  Their 
view  of  the  world  was,  however,  essentially 
dynamic :  all  is  process  and  movement.  More¬ 
over,  the  world-process  forms  a  single  whole, 
whose  unitary  principle  is  sometimes  de¬ 
scribed  in  material  terms,  similar  to  those  of 
Heraclitus  (q.v.),  as  fire  of  warm  breath,  some¬ 
times  in  spiritual  terms  as  God,  Providence,  the 
Logos  or  Universal  Reason,  or  Universal  Law. 
In  spite  of  the  variety  of  terms,  these  names  all 
have  for  the  Stoics  the  same  meaning,  and  de¬ 
scribe  at  once  both  the  essential  substances  of 
the  world,  and  the  ordering  power  and  prin¬ 
ciple  according  to  which  it  is  regulated.  There 
is  no  distinction  to  be  made  between  God  and 
the  world,  between  matter  and  force.  Further, 
thesq  statements  imply  that  every  part  of  the 
world  is  ruled  by  the  same  unchanging  laws, 
and  is  thus  subjected  to  strict  necessity.  There 
is  no  chance  or  contingency  anywhere;  every¬ 
thing  is  ruled  and  governed  by  unvarying  laws. 

Man  only  differs  from  the  other  parts  of  the 
universe  in  that,  as  possessing  consciousness 
and  reason,  he  is  able  to  learn  the  laws  of 
nature  and  to  follow  them  consciously  and 
voluntarily.  Hence  we  find  that  the  fundamen¬ 
tal  doctrine  of  the  Stoic  ethics  is  contained  in 
the  injunction  to  <(follow  nature,®  to  lead  a 
<(life  according  to  nature.®  This  general  prin¬ 
ciple  was  made  more  specific,  however,  when 
it  was  pointed  out  (it  is  said  by  Chrysippus) 
that  the  laws  of  nature  with  which  man  is 
most  directly  and  intimately  concerned  are 
those  of  human  nature,  and  that  he  must  there¬ 
fore  obey  the  fundamental  laws  which  are 
found  within  himself.  This  implies  that  rea¬ 
son,  the  fundamental  principle  of  human  nature, 
shall  govern  action.  Between  the  reason  and 
the  life  of  feeling  and  emotion  there  is  the 
sharpest  opposition.  The  highest  good  is  not 
pleasure,  or  any  object  .of  desire,  but  virtue,  the 
end  which  reason  shows  to  be  in  harmony  with 
our  true  nature.  This  sharp  antithesis  between 
virtue  and  pleasure  was  doubtless  made  more 
emphatic  by  the  rivalry  between  the  Stoic  and 
the  Epicurean  schools.  To  regard  pleasure  as 
the  good  is,  they  maintain,  to  lose  sight  of  the 
true  nature  of  virtue,  to  base  it  upon  the  feel¬ 
ings  and  emotions,  which  are  subject  to  ex¬ 
ternal  circumstances,  and  thus  to  deprive  a 
man  of  his  moral  freedom  and  independence. 
The  ideal  of  the  wise  man  plays  a  very  im¬ 
portant  part  in  the  Stoic  ethics.  The  wise  man 
is  completely  free  and  independent,  com¬ 
pletely  independent  of  external  circumstances, 
and  entirely  emancipated  from  the  bondage  of 
the  desires  and  emotions.  For  him  virtue  is 
the  only  good  and  vice  the  only  evil :  all  ex¬ 
ternal  circumstances  are  indifferent;  health, 
power,  riches,  even  life  itself  are  not  real 
goods,  nor  is  pain,  poverty,  contempt,  or  death 
evils.  He  has  completely  mastered  his  posses¬ 
sions  through  the  insight  of  reason  and  the 
resulting  strength  of  will,  and  has  attained  to 
a  state  of  apathy,  or  freedom  from  the  sway 
of  the  emotions.  This  ideal  has  been  realized 
at  best  by  very  few  men ;  the  Stoics  refer  only 
to  Socrates  and  Antisthenes,  the  founder  of  the 
Cynic  school,  as  examples  of  its  complete  ful¬ 
filment.  The  wise  man  recognizes  the  necessity 
of  all  events,  and  welcomes  whatever  takes 
place  as  a  part  of  the  divine  order  of  the 
universe. 
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The  fundamental  Stoic  virtues  are  thus 
strength  of  will  and  resignation  based  on 
rational  insight.  These  enable  a  man  to  bear 
cheerfully  whatever  lot  fortune  may  apportion 
to  him.  Even  when  external  circumstances 
make  endurance  no  Longer  possible,  but  would 
compel  a  man  to  unworthy  action,  he  may  still 
triumph  by  voluntarily  withdrawing  from  life 
by  suicide.  The  Stoic  gives  up  life,  as  he  gives 
up  external  goods,  as  a  means  of  preserving  his 
own  freedom  and  independence;  and  many  of 
the  most  famous  members  of  the  school  com¬ 
mitted  suicide  in  this  spirit.  In  spite  of  the 
emphasis  on  the  necessity  of  independence,  the 
Stoics  recognize  that  a  life  of  reason  implies 
social  relations  with  one’s  fellow-men,  and  they 
give  an  important  place  in  their  system  to  the 
social  duties  and  virtues,  especially  to  the  im¬ 
portance  of  justice,  mercy  and  friendship.  As 
reason  is  the  essential  basis  of  society,  being 
the  common  element  that  unites  a  man  with 
his  fellows,  they  attach  slight  importance  to 
citizenship  in  a  particular  country,  and  em¬ 
phasize  the  cosmopolitan  idea  of  social  unity 
with  all  rational  beings  iof  every  society  and  of 
every  country.  In  this  and  in  other  doctrines, 
Stoicism,  especially  in  its  later  form,  goes  be¬ 
yond  the  conceptions  usually  prevailing  in 
Greek  ethics,  and  approaches  the  Christian  idea 
of  the  universal  brotherhood  of  man. 

Bibliography. — Seneca,  (Dialogues5  (tran. 
by  A.  Stewart  in  Bohn  Library)  ;  Epictetus, 
(Disoourses  and  Encheiridion)  (tran.  by  G. 
Long  in  Bohn  Library)  ;  Aurelius,  Marcus, 
thoughts5  (tran.  by  G.  Long  in  Bohn  Li¬ 
brary)  ;  Capes,  ( Stoicism }  (1880)  ;  Zeller,  E., 
(Stoics,  Epicureans  and  Sceptics)  (tran.  from 
Ger.  by  O.  K.  Reichel,  1892)  ;  Brown,  J.  B., 

( Stoics  and  Saints>  (1893)  ;  Davis,  (Greek  and 
Roman  Stoicism)  (1903)  ;  Bevan,  E.  R.,  Sto¬ 
ics  and  Skeptics5  (Oxford  1913). 
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STOJOWSKI,  Sigismund,  American  pian¬ 
ist  and  composer :  b.  Strelzy,  Poland,  1870.  He 
studied  under  Zelenski  in  Cracow,  and  under 
Diemer,  Paderewski,  Dubois  and  Massenet  in 
Paris.  He  toured  Europe  successfully  as  a 
pianist,  and  in  1906  became  professor  of  piano¬ 
forte  at  the  Institute  of  Musical  Art,  New 
York.  Since  1913  he  has  been  professor  of 
pianoforte  at  the  Von  Lnde  School  of  Music, 
New  York.  Author  of  ( Symphony  in  D 
Minor5 ;  several  violin  sonatas  and  piano  con¬ 
certos;  (Romanza5  for  violin  and  orchestra; 
(Der  Friihling,5  a  choral  work  with  orchestra; 
and  many  pieces  for  the  piano  and  the  violin. 

STOKE  NEWINGTON,  a  metropolitan 
borough  of  London,  bounded  east  by  Hackney 
and  west  by  Islington.  Area,  863  acres.  Pop. 
50,659. 

STOKE-POGES,  stok  pd'jis,  England,  a 
village  of  Buckinghamshire.  It  is  the  burial 
place  of  Thomas  Gray,  and  its  churchyard  is 
the  scene  of  the  famous  ( Elegy. 5 

STOKE-UPON-TRENT,  England,  a  sea¬ 
port  and  market-town,  in  Staffordshire,  14  miles 
northwest  of  Stafford,  capital  of  the  ^Potteries55 
district.  It  dates  mainly  from  the  18th  century 
and  has  been  greatly  improved  recently.  The 
municipal  buildings,  free  library,  Minton  Me¬ 


morial,  Hartshill  infirmary,  monuments  to 
prominent  citizens  and  public  baths  are  note¬ 
worthy  features.  The  industries  and  manu¬ 
factures  are  varied,  including  earthenware,  por¬ 
celain,  tiles,  tesselated  floors  or  pavements,  coal¬ 
mining,  the  manufacture  of  machinery,  engines, 
etc.  Pop.  about  30,458. 

STOKER,  Bram  (Abraham),  English  au¬ 
thor:  b.  Dublin,  1848;  d.  22  April  1912.  He  was 
educated  at  Dublin  University.  He  entered  the 
government  civil  service  and  while  there  he 
became  noted  as  a  literary,  art  and  dramatic 
critic  on  various  Dublin  newspapers.  In  1876 
he  was  associated  with  Henry  Irving  in  the 
management  of  the  Lyceum  Theatre  and  has 
published  (Under  the  Sunset5  (1882)  ;  (The 
Snakes’  Pass5  (1891)  (The  Watter’s  Mou’5 
(1894);  (The  Shoulder  of  Shasta5  (1895); 
<Dracula5  (1897);  <Miss  Betty5  (1898);  cThe 
Mystery  of  the  Sea5  (1902);  (The  Jewel  of 
Seven  Stars5.  (1903)  ;  <The  Man5  (1905)  ;  <Per- 
sonal  Reminiscences  of  Henry  Irving5  (1906)  ; 
(Lady  Athlyne5  (1908)  ;  ( Snowbound5  (1909)  ; 
(The  Lady  of  the  Shroud5  (1910). 

STOKER,  Sir  (William)  Thornley,  Irish 
surgeon:  b.  6  March  1845;  d.  3  June  1912.  He 
obtained  his  early  education  in  the  Wymond- 
ham  Grammar  School,  later  studying  in  the  Col¬ 
lege  of  Surgeons,  Ireland,  and  Queen’s  College, 
Galway.  He  rapidly  attained  eminence  in  his 
practice  and  was  created  a  knight  in  1895  in 
recognition  of  his  services  to  surgery.  He  was 
appointed  surgeon  to  the  City  of  Dublin  Hospi¬ 
tal  in  1873 ;  appointed  surgeon  to  Richmond 
Hospital  1873,  and  Swift’s  Hospital  1876, 
later  becoming  governor.  He  was  profes¬ 
sor  of  anatomy  in  the  Royal  College  of 
Surgeons,  Ireland,  1876-89,  and  its  president, 
1894-96;  governor  of  the  Royal  Hibernian 
Military  School,  the  House  of  Industry  Hospi¬ 
tals  and  of  the  National  Gallery,  Ireland;  he 
was  appointed  inspector  for  Ireland  under  the 
Vivisection  Act  and  was  a  Fellow  of  Royal 
University  from  1890.  He  contributed  many 
scientific  papers  on  his  profession  to  magazines 
and  periodicals. 

STOKES,  Adrian,  English  painter:  b. 
Southport,  in  1854.  He  received  his  education 
at  the  Liverpool  Institute  and  the  Royal  Acad¬ 
emy  Schools,  London.  He  has  exhibited  works 
at  the  Royal  Academy  each  year  since  1876  and 
has  been  awarded  medals  at  the  Paris  Exhibi¬ 
tion,  1889,  and  the  World’s  Fair  at  Chicago, 
1893.  He  has  also  written  much  on  art  for 
magazines  and  newspapers. 

STOKES,  Anson  Phelps,  American  finan¬ 
cier  and  reformer,  father  of  J.  G.  P.  Stokes 
and  A.  P.  Stokes  (qq.v.)  :  b.  New  York,  22 
Feb.  1838;  d.  28  June  1913.  He  was  early  en¬ 
gaged  in  the  mercantile  business,  later  was  a 
member  of  the  banking  firm,  Phelps,  Stokes  and 
Company,  and  was  prominent  in  financial  cir¬ 
cles.  He  was  the  first  president  of  the  Reform 
Club,  New  York;  was  vice-president  of  the 
Civil  Service  Reform  Association,  and  was 
president  of  the  National  Association  of  Anti- 
Imperialist  clubs.  He  was  deeply  interested  in 
social  reforms  and  was  prominent  in  works  of 
charity,  to  which  he  contributed  liberally.  Au¬ 
thor  of  (Joint  Metallism5  (1894;  5th  ed.,  1896); 
bruising  in  the  West  Indies5  (1902)  ;  bruis¬ 
ing  in  the  Caribbean  with  a  Camera5  (1903). 
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STOKES,  Anson  Phelps,  American  Prot¬ 
estant  Episcopal  clergyman  and  educational 
writer,  son  of  A.  P.  Stokes  (q.v.)  :  b.  New 
Brighton,  S.  I.,  13  April  1874.  He  was  gradu¬ 
ated  at  Yale  University  ip  1896  and  at  the  Epis¬ 
copal  Theological  Seminary,  Cambridge,  in  1900. 
He  traveled  in  China,  Japan,  India  and  other 
countries  in  1896-97;  has  been  secretary  of  Yale 
University  since  1899,  and  assistant  minister  of 
Saint  Paul’s  Church,  New  Haven,  1900-18.  He  is 
also  secretary  of  the  Phelps  Stokes  Foundation 
for  educational  work  among  negroes ;  and  since 
1912  has  been  a  member  of  the  General  Educa¬ 
tion  Board.  Author  of  Memorials  of  Eminent 
Yale  Men5  (1914);  ( What  Jesus  Christ  Thought 
of  Himself5  (1916)  ;  (Historic  Universities  in  a 
Democracy5  (1913)  ;  (The  Question  of  Pre¬ 
paredness5  (1916). 

STOKES,  Frank  Wilbert,  American  artist; 
b.  Nashville,  Tenn.  He  was  educated  at  Phil¬ 
adelphia,  Pa. ;  studied  music  under  Prof.  Hugh 
Clark  of  the  University  of  Pennsylvania,  and 
art  under  Eakins,  at  Philadelphia  Academy  of 
Fine  Arts.  In  Paris  he  studied  art  under 
Gerome  at  Lcole  des  Beaux  Arts ;  also  at 
Cclorni’s  under  Raphael  Collin  and  Academy 
Julien  under  Boulanger  and  Lefevre.  He  lived 
four  years  at  Etampes,  Pas-du-Calais ;  exhibited 
at  Salon  Societe-des-Artistes  Frangais  for  four 
years ;  returned  to  United  States  in  1891 ;  in 
1892  accompanied  Peary  Relief  Expedition  for 
Scribners  Magazine ;  in  1893  was  artist  member 
of  Peary’s  North  Greenland  Expedition,  17 
months  in  Bowdoin  Bay,  Greenland,  building  a 
studio  and  painting  from  natives  and  nature. 
Remained  in  Philadelphia  until  1900  then  going 
to  New  York  City  in  1901  joined  the  Swedish 
Antarctic  Expedition  under  Dr.  Otto  Nor- 
denskjold,  at  Buenos  Aires,  Argentine,  remained 
about  eight  and  one-half  months  painting  from 
nature  as  member  of  the  <(Land  Party.55  The 
expedition  failed  in  landing  on  the  Antarctic 
continent  and  Mr.  Stokes  left  the  expedition  at 
Port  Stanley,  Falkland  Islands,  and  thence  by 
steamer  to  Montevedio,  Uruguay,  Buenos  Aires 
and  finally  via  Antwerp  returned  to  the  United 
States.  Mr.  Stokes  paid  his  way  with  all  of 
the  above  expeditions,  in  order  to  be  inde¬ 
pendent  and  do  his  special  work.  Lectured  and 
exhibited  at  various  places  in  the  United  States 
and  Canada,  London,  England,  and  exhibited 
paintings  at  Salon  of  Societe  Nationale  des 
Beaux  Arts;  lectured  before  Societe  de  Geog¬ 
raphic  de  Paris,  also  before  Societa  Geografica 
Italiana,  Rome,  Italy,  before  the  king  and 
queen.  Awarded  Prix  Alphonse  de  Montyot 
silver  medal  by  the  Societe  de  Geographic  de 
Paris.  Painted  and  completed  in  1909  a  series 
of  mural  decorations  for  Eskimo  Hall  of  the 
American  Museum  of  Natural  History  of  New 
York,  on  legends  and  the  life  of  the  Eskimo. 
His  publications  include  essays  in  <  Color  in 
Far  North5  (1894)  ;  (An  Arctic  Studio5  (1896)  ; 
(Essentials  of  Polar  Expedition5  (1900),  in 
Philadelphia  Saturday  Evening  Post;  ( Aurora 
Borealis5 ;  (An  Art  in  the  Antarctic5  and  (In 
the  Tropics5  (in  Century  Magazine  1903)  ; 
( Color  in  Polar  Worlds5  (1906),  International 
Geographical  Congress. 

STOKES,  Frederick  Abbott,  American 
publisher:  b.  Brooklyn,  N.  Y.,  4  Nov.  1857.  He 
was  graduated  at  Yale  University  in  1879  and  in 
1881  established  a  publishing  house  known  as 


White  and  Stokes.  The  firm  became  White, 
Stokes  and  Allen  in  1883;  Frederick  A.  Stokes 
in  1887 ;  Frederick  A.  Stokes  and  Brother  in 
1888;  and  since  1890  has  been  Frederick  A. 
Stokes  Company,  Mr.  Stokes  being  its  presi¬ 
dent.  He  edited  (Poems  of  Sir  John  Suckling> 
(1886)  ;  and  the  Pocket  Magazine  in  1898—1901 ; 
and  has  contributed  to  various  magazines. 

STOKES,  Sir  George  Gabriel,  British 
mathematician  and  physicist :  b.  Skreen,  County 
Sligo,  Ireland,  13  Aug.  1819;  d.  1903.  He  was 
graduated  at  Cambridge  in  1841,  in  the  same 
year  was  elected  a  Fellow  of  Pembroke  Col¬ 
lege  and  was  elected  Lucasian  professor  of 
mathematics  at  Cambridge  in  1849.  In  1885  he 
became  president  of  the  Royal  Society  and  from 
1887  to  1892  was  member  of  Parliament  for 
Cambridge  University.  He  was  made  a  baronet 
in  1889  and  in  1902  became  master  of  Pem¬ 
broke  College.  He  was  distinguished  as  an  ex¬ 
pounder  of  the  principles  of  hydrodynamics 
and  of  the  phenomena  of  fluorescence  and  phos¬ 
phorescence  and  he  was  the  first  to  demonstrate 
in  college  and  public  lectures  the  scientific  prin¬ 
ciples  of  spectrum  analysis.  He  greatly  ex¬ 
tended  the  field  of  physical  inquiry  and  demon¬ 
strated  more  clearly  than  had  ever  before  been 
done  the  relation  of  physics  and  the  natural 
sciences  in  general  to  higher  mathematics.  He 
was  also  a  high  authority  on  optics.  His  work, 
especially  in  mathematical  physics,  was  brilliant 
and  exact.  He  attempted  successfully  the  solu¬ 
tion  of  problems  thought  by  leading  scientists 
to  be  practically  unsolvable.  His  publications 
include  the  ( Burnet  Lectures  on  Light5  (1892)  ; 
Mathematical  and  Physical  Papers5  (1880- 
1902)  ;  ( Gifford  Lectures  on  Natural  Theology5 
(1891-93),  and  more  than  100  important  papers 
printed  in  the  transactions  of  learned  societies. 
His  mathematical  and  physical  papers  were  col¬ 
lected  and  published  in  five  volumes  at  Cam¬ 
bridge  (1880,  1883,  1901,  1904  and  1905),  and 
his  Memoir  and  Scientific  Correspondence,5 
also  at  Cambridge  in  1907.  Consult  Brown,  E. 
W.,  <  Biography  of  Stokes5  (in  ( Annual  Report 
of  Smithsonian  Institution,  1904  5  Washington 
1905). 

STOKES,  Henry  Newlin,  American  chem¬ 
ist:  b.  Moorestown, 'N.  J.,  24  Oct.  1859.  He 
was  graduated  at  Haverford  College  (1878) 
and  received  the  degree  of  Ph.D.,  at  Johns  Hop¬ 
kins  (1884),  whence  he  went  to  Europe.  From 
1884-89  he  studied  at  the  University  of  Munich 
and  Federal  Polytechnic,  Zurich,  Switzerland. 
He  was  chemist  for  the  United  States.  Geologi¬ 
cal  Survey  1889-92  and  1894-1903,  becoming  as¬ 
sistant  professor  of  inorganic  chemistry  (1892- 
93)  and  associate  chemist.  Bureau  of  Stand¬ 
ards  (1903-09). 

STOKES,  James  Graham  Phelps,  Ameri¬ 
can  Socialist:  b.  New  York,  18  March  1872.  He 
was  son  of  Anson  Phelps  Stokes  and 
was  graduated  (1892)  at  Sheffield  Scientific 
School  (Yale).  In  1896  he  received  the  degree 
M.D.,  at  the  College  of  Physicians  and  Surgeons 
(Columbia),  when  he  took  up  graduate  work 
in  the  School  of  Political  Science,  Columbia 
(1896-97).  In  1905  he  married  Rose  Harriet 
Pastor,  prominent  Socialist  leader  and  lecturer 
He  spent  much  time  on  the  governing  boards 
of  the  corporations  in  which  his  family  estate 
was  interested.  In  very  numerous  philanthropic 
institutions,  such  as  the  New  York  Association 
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for  Improving  the  Condition  of  the  Poor,  Uni¬ 
versity  Settlement  Society,  Federation  of  Chris¬ 
tian  Churches  and  Christian  Workers,  Peoples' 
Institute,  Tuskegee  Normal  and  Industrial  In¬ 
stitute,  etc.,  he  has  done  much  practical  work. 
From  1906  he  has  devoted  his  activities  largely 
to  the  Socialist  cause,  being  president  of  the 
Intercollegiate  Socialist  Society  (1907-17), 
presidential  elector  on  Populist  ticket  (1904), 
vice-chairman,  Municipal  Ownership  League,  its 
candidate  for  president  of  board  of  aldermen, 
New  York  (1905).  In  1911  he  was  member  of 
the  State  executive  committee  of  the  Socialist 
party  of  Connecticut;  candidate  for  New  York 
assembly  (1908)  ;  candidate  for  mayor  of 
Stamford,  Conn.  (1912).  In  1917  he  withdrew 
from  the  Socialist  party,  together  with  numerous 
other  leaders  when  the  party  views  were  pacifist 
and  antagonistic  to  the  American  government 
and  its  war  policy.  In  the  latter  year  he  became 
vice-chairman  of  the  Nationalist  party,  secre¬ 
tary-treasurer  of  the  Social  Democratic  League 
of  America,  etc.  He  enlisted  (1917)  in  the 
Veteran  Corps  of  Artillery,  New  York,  and  was 
transferred  to  Ninth  Coast  Artillery,  New  York. 

STOKES,  Whitley,  Irish  Celtic  scholar: 
b.  Dublin,  28  Feb.  1830;  d.  1909.  He  was  edu¬ 
cated  at  Trinity  College,  Dublin,  and  called  to 
the  bar  at  the  Inner  Temple  in  1855.  He  went 
to  India  in  1862  and  became  successively  secre¬ 
tary  to  the  governor-general’s  legislative  council 
and  to  the  legislative  department  of  the  gov¬ 
ernment  of  India.  In  1877-82  he  was  law  mem¬ 
ber  of  the  governor-general’s  council  and  dur¬ 
ing  his  official  career  in  India  drafted  the 
greater  part  of  the  present  Anglo-Indian  codes 
of  civil  and  criminal  procedure  (4  vols.,  1887- 
91)  and  numerous  acts  relating  to  property, 
trusts,  etc.  In  1879  he  was  president  of  the 
Indian  Law  Commission.  In  1868  he  proposed 
a  scheme  for  collecting  and  cataloging  the 
Sanskrit  manuscript  preserved  in  India.  His 
published  works  include  those  treating  of  legal 
and  those  dealing  with  Celtic  subjects,  by  the 
latter  of  which  he  is  best  known  to  the  literary 
and  scientific  world.  He  began  his  Celtic  studies 
in  his  youth  and  continued  them  enthusiastically 
all  his  life.  Most  of  his  work  is  of  a  very 
learned  nature,  and  some  of  it  is  of  high 
literary  merit.  Especially  faithful  and  sym¬ 
pathetic  are  his  translations  from  Celtic  into 
English.  His  Celtic  studies  and  writings  in¬ 
clude  Irish,  Scotch,  Welsh,  Breton  and  Cornish. 
He  has  placed,  through  his  researches,  a  vast 
amount  of  early  Celtic  material  at  the  disposi¬ 
tion  of  students  of  the  Celtic  tongues.  The 
former  comprise  ‘Treatise  on  the  Liens  of 
Legal  Practitioners)  (1860)  ;  ‘On  Powers  of 
Attorney >  (1861)  ;  ‘Hindu  Law  Books)  (1865)  ; 
‘The  Older  Statutes  in  Force  in  India,  with 
Notes )  (1874)  ;  and  ‘The  Anglo-Indian  Codes* 
( 1887—8 ;  supplements,  1889—91 )  etc.  Among 
his  Celtic  works  may  be  named  (Irish  Glosses) 
(1860)  ;  ‘Three  Irish  Glossaries7  (1862)  ;  ‘The 
Play  of  the  Sacrament*  (1862)  ;  ‘The  Passion, 
a  Middle  'Cornish  Poem)  (1862)  ;  (The  Crea¬ 
tion  of  the  World,  a  Cornish  Mystery*  (1863)  ; 
(Three  Middle  Irish  Families)  (1871)  ;  ‘Goi- 
delica*  (1872);  ‘The  Life  of  Saint  Meriasek) 
(1872);  ‘Middle-Breton  Hours>  (1876);  ‘The 
Calendar  of  Aengus)  (1880)  ;  tripartite  Life 
of  Saint  Patrick)  (1887,  in  the  Rolls  Series)  ; 
‘Lives  of  Saints  from  the  Book  of  Lismore) 


(1889)  ;  ‘Urkeltischer  Sprachschatz)  (1894), 
with  Bezzenberger ;  the  Martyrology  of  O. 
Gorman*  (1895)  ;  the  Annals  of  Tigernach> 
(1897)  ;  the  Eulogy  of  Saint  Columba*  (1899). 
He  is  joint-editor  of  (Jrische  Texte*  and  of  the 
‘Archiv  fur  Celtische  Lexikographie.* 

STOKOWSKY,  sto-kof'ski,  Leopold, 
American  orchestral  conductor :  b.  London, 
Eng.,  1882.  He  was  graduated  at  Queen’s 
College,  Oxford,  studied  instrumentation  at 
Paris  and  came  to  New  York  in  1905.  He 
conducted  symphony,  operatic  and  oratorio 
work  in  Paris,  and  was  musical  director 
(1905-08)  of  the  New  York  Saint  Bartholo¬ 
mew’s  choir.  From  1909-12  he  was  conductor 
of  the  Cincinnati  Orchestra,  and  (since  1912) 
of  the  Philadelphia  Orchestra. 

STOLA,  the  Latin  name  of  a  loose  gar¬ 
ment  w.orn  by  Roman  matrons  over  the  tunic. 
To  the  bottom  of  it  a  border  or  flounce  was 
sewed,  the  whole  reaching  down  so  low  as  to 
conceal  the  ankles  and  part  of  the  feet.  It 
was  the  characteristic  dress  of  the  Roman 
matrons,  as  the  toga  was  of  the  men.  Divorced 
women  or  courtesans  were  not  allowed  to  wear 
it.  It  was  usually  gathered  and  confined  at  the 
waist  by  a  girdle,  and  frequently  ornamented 
at  the  throat  by  a  colored  border.  It  had 
either  short  or  long  sleeves  and  was  fastened 
over  the  shoulder  by  a  fibula. 

STOLBERG,  stol'berk,  Christian,  Count, 
German  author:  b.  Hamburg,  1748;  d.  1821. 
He  traveled  through  Switzerland  and  North 
Italy  in  company  with  Goethe  and  Lavater, 
and  finally  settled  in  Schleswig  where  he  wrote 
poems  and  dramas.  He  made  excellent  trans¬ 
lations  into  German  of  the  Greek  poet 
Sophocles,  and  other  works  from  the  Greek. 
His  poems,  which  are  generally  <of  an  intimate 
nature  and  depict  faithfully  and  sympatheti¬ 
cally  family  life,  were  published  in  several 
editions  under  the  simple  title  of  <Gedichte) 
(1779,  1782,  1787,  1810).  He  was  a  brother 
of  Friedrich  Stolberg,  and  the  works  of  the 
two  brothers  were  published  in  20  volumes 
under  the  general  title  (Werke  der  Bruder 
Stolberg*  (Hamburg  (1820-25).  Stolberg  was 
influenced  by  Klopstock. 

STOLBERG,  Friedrich  Leopold,  Count, 
German  poet,  brother  of  Christian  Stolberg 
(q.v.)  :  b.  Bramsted,  1750;  d.  1819.  He  wrote 
plays,  poems,  travels  and  translated  the  ‘Iliad,* 
four  tragedies  of  ^Eschylus,  some  of  the  works 
of  Plato  and  Ossian’s  poems.  From  1777  to 
1780  he  was  Ambassador  to  Copenhagen  for 
Prince-Bishop  of  Lubeck;  and  Ambassador  for 
Denmark  at  Berlin  (1780-89).  He  also  held 
other  important  official  positions.  In  1800  he 
and  his  whole  family  became  converts  to 
Catholicism.  From  this  time  ion  he  lived  in 
comparative  retirement,  devoting  his  energies 
to  literary  work.  He  wrote  an  elaborate  his¬ 
tory  of  the  Religion  of  Jesus  Christ)  (15 
vols.,  1807-18).  Consult  Hennes,  J.  H.  (Frank¬ 
fort  1876)  ;  Janssen,  J.  (Friedburg  1900),  and 
Menge,  T.  (Gotha  1862)  for  biographical 
studies. 

STOLE  (Latin  stola,  long  robe),  a  long 
narrow  band  or  scarf  with  fringed  ends,  worn 
by  ecclesiastics  of  the  Roman  Catholic  and 
Protestant  Episcopal  churches,  by  deacons  over 
the  left  shoulder,  being  fastened  under  the 
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right  arm ;  by  bishops  round  the  neck  with 
both  ends  pendant  in  front  to  the  knees ;  and 
by  priests  similarly,  but  with  the  ends  crossed 
over  the  breast  at  mass. 

STOLP,  stolp,  or  STOLPE,  stol'p,  a  town 
in  Prussia,  in  the  province  of  Pomerania,  on 
the  river  of  its  own  name,  64  miles  west  of 
Dantzig.  The  interesting  features  are  a  castle 
of  the  16th  century,  two  good  churches,  the 
ancient  town-gates  and  several  schools.  The 
industries  are  chiefly  fishing,  iron  founding, 
linen  weaving  and  amber  turning.  There  is 
some  trade  in  cattle,  fish,  geese,  grain  and 
liquor.  The  port  is  Stolpmunde  at  the  mouth 
of  the  river.  This  is  also  a  favorite  summer 
resort.  It  formerly  belonged  to  the  Hanseatic 
League,  from  which  it  passed  to  Brandenburg 
in  1637.  Pop.  about  35,000. 

STOLYPIN,  stol'y-pen,  Peter  Arkadie- 
vitch,  Russian  statesman:  b.  1862;  d.  1911.  He 
studied  at  Saint  Petersburg  University,  and 
(1885)  was  engaged  in  the  department  of 
public  domains.  He  became  president  of  the 
provincial  court  in  the  government  of  Kovno, 
and  was  promoted  (1902)  to  governor  of 
Grodno,  and  (1903)  governor  of  Saratov.  He 
was  appointed  Minister  of  the  Interior  in  1906, 
and  then  constitutional  Premier  after  Goremy¬ 
kin’s  Duma  was  dissolved.  He  placed  most 
of  the  empire  under  martial  law  to  suppress 
the  growing  elements  of  revolution,  and  he  was 
assassinated  in  1911. 

STOMACH.  The  ancients  conceived  di¬ 
gestion  (q.v.)  as  a  process  of  cooking, 
executed  by  the  animal  heat  of  the  body.  Not 
until  the  17th  century  was  the  idea  advanced 
that  digestion  in  the  stomach  was  a  chemical 
process  largely  due  to  ferments.  In  1752 
Reaumur,  and  in  1783  Spallanzani,  established 
that  the  main  factor  in  digestion  was  a  secre¬ 
tion  of  the  stomach,  the  gastric  juice,  which 
dissolved  and  transformed  the  ingested  food¬ 
stuffs  chemically.  Previous  to  that  time  — 
even  in  the  17th  century  —  digestion  was 
thought  to  be  due  to  a  mechanical  trituration 
of  the  food,  Reaumur  knew  that  the  secretion 
of  the  stomach  was  acid,  but  it  was  not  until 
1834  that  Prout  discovered  that  the  acidity  was 
due  to  hydrochloric  acid  (HC1).  In  1836 
Schwann  recognized  the  active  ferment  of  the 
gastric  juice,  the  pepsin. 

A  research  work  of  the  most  far-reaching 
importance  concerning  the  nature  tof  stomach 
digestion  was  executed  by  the  American  mili¬ 
tary  surgeon,  William  Beaumont,  on  the 
stomach  of  the  Canadian  hunter,  Alexis  St. 
Martin.  After  a  gunshort  wound  had  opened 
the  organ,  it  healed  not  perfectly  but,  leaving  a 
fistula  permitting  introspection  and  direct,  ob¬ 
jective  study  of  digestion.  The  investigations 
of  Beaumont  constitute  what  may  justly  be 
designated  as  the  most  epoch-making  research 
on  the  physiology  of  the  human  stomach. 
^Experiments  and  Observations  on  the  Gas¬ 
tric  Juice  and  the  Physiology  of  Digestion, } 
Plattsburg,  N.  Y.,  1833).  _ 

The  digestive  processes  in  the  intestines  were 
first  systematically  studied  by  Claud  Bernard, 
who  discovered  in  1848  that  the  pancreatic  juice 
digested  fats.  Corvoisart  in  1857  discovered 
the  albumen-digesting  power  of  the  pancreatic 
juice.  In  1865  the  secretion  of  the  intestinal 
glands  was  gained  in  a  pure  state  by  Thiry. 


Valuable  contributions  to  the  physiology  of  di¬ 
gestion  in  the  stomach  and  intestines  have  been 
made  by  J.  P.  Pawlow,  of  the  Institute  for  Ex¬ 
perimental  Medicine,  Saint  Petersburg.  These 
scholarly  researches  belong  to  the  most  recent 
acquisitions  of  our  knowledge  of  the  digestive 
tract.  Still  much  remains  to  be  worked  out. 
Even  at  the  present  time  the  function  of  the 
bile  is  not  completely  understood,  nor  are  the 
functions  of  the  liver  and  pancreas  satisfactor¬ 
ily  investigated.  In  a  brief  and  practical  ac¬ 
count  like  this,  the  reader  seeks  only  well- 
ascertained  facts  and  not  hypotheses.  What 
he  wants  to  know  is  (1)  how  the  stomach  works 
under  healthy  conditions,  what  are  its  normal 
performances,  and  (2)  how  its  abnormal  con¬ 
ditions  are  brought  about,  how  its  diseases 
are  manifested,  and  what  are  the  best  means 
of  avoiding  or  curing  them. 

Normal  Gastric  Digestion. —  For  an  under¬ 
standing  of  the  normal  functions  of  the  stom¬ 
ach,  a  brief  reference  to  recent  discoveries  is 
indispensable.  The  stomach  is  not  the  main 
digestive  organ,  only  one-seventh  of  the  entire 
digestive  process  occurs  in  it.  The  remaining 
six-sevenths  of  digestion  are  carried  on  in  the 
intestines.  But  it  would  be  a  grave  error  to 
assume  for  this  reason  that  the  stomach  is  not 
necessary  for  the  digestive  process.  For  so  de¬ 
pendent  is  intestinal  digestion  upon  gastric  di¬ 
gestion  that  it  is  impossible  to  have  a  normal 
digestion  in  the  intestines  without  a  previous 
digestion  in  the  stomach.  It  is  also  a  mistake 
to  assume  that  the  intestinal  digestion  is  normal 
in  individuals  who  for  surgical  reasons  have 
had  to  undergo  the  operation  of  the  removal  of 
the  stomach  as  a  whole  or  in  part.  None  of 
such  operated  cases  where  the  entire  stomach 
was  removed  have  lived  over  a  year  or  six 
months,  although  they  were  kept  under  con¬ 
stant  supervision  and  the  most  careful  dietetic 
control. 

The  chemical  changes  which  the  various 
food-articles  undergo  in  the  stomach  are  of  far- 
reaching  importance  for  the  changes  which  are 
to  occur  in  these  foods  after  they  reach  the 
intestines.  Many  of  the  old  authors,  beginning 
with  the  American  physiologist,  Beaumont,  be¬ 
lieve  that  the  mechanical  irritation  of  the  foods 
causes  the  gastric  secretion,  but  the  experi¬ 
ments  in  Pawlow’s  laboratory  have  proved  the 
fallacy  of  this  view.  In  the  first  place,  if  the 
secretions  were  due  to  simple  mechanical  irrita¬ 
tion,  there  is  no  reason  why  irritation  with  the 
point  of  a  glass  rod,  with  a  feather,  or  with  sand 
placed  in  the  stomach,  should  not  also  cause  the 
secretion.  A  secretion  may  be  caused  by  me¬ 
chanic  irritation,  but  it  is  composed  mainly  of  a 
liquid  resembling  plasma,  containing  mucus,  and 
having  no  digestive  power.  The  mistake  of  the 
older  experimenters,  according  to  Pawlow,  grew 
out  of  the  fact  that  they  ignored  the  so-called 
psychic  secretion,  a  secretion  which  can  be  set 
up  by  the  mere  smell  or  sight  of  food,  or  even 
by  a  very  intense  feeling  of  hunger.  If  the 
oesophagus  of  a  dog  be  cut  in  the  neck  and  its 
end  sewed  to  the  edges  of  the  wound,  and  at 
the  same  time  a  gastric  fistula  be  established, 
pieces  of  meat  which  are  fed  to  the  dog  after 
healing  of  these  fistulse  will  not  reach  the  stom¬ 
ach,  but  will  fall  out  of  the  upper  end  of  the 
fistula  leading  into  the  oesophagus.  Neverthe¬ 
less  in  five  to  six  minutes  after  the  swallowing 
of  the  food  gastric  juice  begins  to  be  secreted, 
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running  from  the  gastric  canula  first  in  drops 
and  afterward  in  a  continuous  stream.  If  the 
dog  be  offered  meat  without  receiving  it,  the 
gastric  secretion  will  also  appear,  though  not 
so  plentifully  as  when  the  dog  was  actually 
allowed  to  chew  the  meat.  A  further  interesting 
fact  observed  in  dogs  so  experimented  on  was 
that  no  secretion  followed  the  swallowing  of 
indigestible  substances  like  small  stones.  These 
experiments  furthermore  suggested  that  for 
every  kind  of  food  a  definite  gastric  secre¬ 
tion  is  formed  of  specific  composition.  There¬ 
fore  it  has  been  said  that  the  stomach  provides 
a  special  gastric  juice  to  meet  each  dietetic 
requirement.  It  must  therefore  be  further 
studied  whether  the  mucous  membrane  of  the 
stomach  is  capable  of  distinguishing  between 
the  varieties  and  classes  of  foods  that  come  in 
contact  with  it,  much  as  the  skin  recognizes 
mechanical,  chemical,  thermic  and  electrical 
stimulation. 

It  might  be  asked,  (<What  is  the  object  of  this 
psychic  secretion?®  for  Pawlow  has  clearly  es¬ 
tablished  the  existence  of  two  kinds  of  gastric 
secretion,  the  chemic  and  the  psychic.  This 
question  applied  to  the  human  physiology  would 
be  the  same  as  inquiring,  <(What  is  the  object 
of  the  appetite?®  The  answer  is,  that  under 
the  influence  of  the  psychic  secretion  a  gastric 
juice  is  furnished  which  is  much  more  effective 
than  that  which  is  secreted  under  purely  chem¬ 
ical  stimulation  of  the  food,  that  is,  when  food 
is  taken  without  any  special  appetite.  Further¬ 
more,  under  the  influence  of  psychic  secretion 
foods  which  would  otherwise  not  stimulate  the 
gastric  mucosa  to  secretion  become  converted 
by  the  already  present  psychic  secretion  into 
something  else  which  constitutes  a  further  stim¬ 
ulant  to  the  secretion  of  gastric  juice.  For  in¬ 
stance,  if  a  solution  of  albumen  be  administered 
to  a  dog  upon  which  a  Pawlow  operation  has 
been  performed,  that  is,  splitting  off  part  of  the 
stomach,  with  all  the  vessels  and  nerves  in¬ 
tact,  and  making  this  second  smaller  stomach 
communicate  with  the  abdominal  wall,  but  not 
with  the  general  cavity  of  the  large  stomach 
from  which  it  is  dissected  (see  Hemmeter’s 
Practical  Physiology)  there  will  be  no  secretion 
from  the  small  stomach,  for  albumen  by  itself 
does  not  excite  chemical  secretion.  But  if  the 
psychic  secretion  is  previously  set  up  by  some 
other  means,  before  the  albumen  is  placed  in 
the  large  stomach  —  for  instance,  by  waving  a 
piece  of  meat  before  the  dog’s  eyes  —  then, 
following  the  introduction  of  albumen,  a  secre¬ 
tion  will  be  found  in  the  small  (artificial) 
stomach  which  is  qualitatively  and  quantitat¬ 
ively  greater  than  the  psychic  secretion  alone, 
or  when  albumen  is  given  alone,  it  is  evident 
that,  while  albumen  in  itself  does  not  excite 
secretion,  the  products  of  albumen  do  cause 
this  secretion.  The  same  js  true  of  pieces  of 
bread  which,  when  placed  in  the  large  stomach 
through  the  fistula,  will  not  promote  a  secre¬ 
tion;  but  if  the  dog  is  allowed  to  swallow  the 
bread,  secretion  begins  and  continues  for  sev¬ 
eral  hours.  Psychic  secretion  therefore  is  a 
preparatory  secretion,  transforming  substances, 
which  otherwise  would  not  stimulate  the  stom¬ 
ach  into  such  forms  as  can  accomplish  this 
stimulation.  The  fact  that  bread  will  cause 
a  secretion  when  chewed  and  swallowed  and 
not  when  placed  directly  in  the  stomach  through 
the  fistula,  may  be  interpreted  (as  by  Pawlow 


and  Peter  Borisoff)  as  proving  the  secretion 
of  a  gastric  juice  under  psychic  influence;  but 
—  as  will  be  shown  presently  —  it  may  be  due 
to  a  special  body  formed  in  the  salivary  glands 
and  reaching  the  blood  eventually  circulates 
through  the  glands  of  the  stomach  and  stimu¬ 
lates  gastric  secretion. 

Edkin  has  demonstrated  that  the  pyloric 
mucosa  forms  a  chemic  substance  during  diges¬ 
tion  which  also  stimulates  gastric  secretion  af¬ 
ter  it  has  once  been  started  by  other  mechan¬ 
isms.  Further  revelations  from  Pawlow’s  labor¬ 
atory  disclose  very  important  relations  between 
the  various  classes  of  food,  permitting  the  con¬ 
clusion  that  they  may  mutually  advance  or  in¬ 
terfere  with  the  digestion  of  their  various  con- 
stitutents  in  the  gastric  chyme.  For  instance, 
starch  paste  does  not  by  itself  promote  gastric 
secretion,  but  when  mixed  with  meat  it  was 
found  to  accelerate  the  action  of  the  gastric 
juice,  increasing  its  digestive  power.  Further¬ 
more,  it  was  demonstrated  that  the  stomach  is 
capable  of  distinguishing  between  lactic,  butyric 
and  hydrochloric  acids  and  responded  to  each 
of  these  acids  with  a  varying  quantitative 
secretion.  As  lactic  and  butyric  acids  are 
either  contained  in  the  food  as  such  or  are  prod¬ 
ucts  of  gastric  fermentation,  their  stimulating 
influence  on  gastric  secretion  is  of  therapeutic 
importance.  It  is  evident,  therefore,  not  only 
that  the  stomach  is  extremely  delicate  in  de¬ 
tecting  the  composition  of  foods  and  regulat¬ 
ing  the  composition  of  its  secretion  correspond¬ 
ingly,  but  that  it  can  distinguish  between  vari¬ 
ous  organic  acids.  These  experiments  further¬ 
more  gave  the  clue  to  the  treatment  of  gastric 
secretory  disorders  not  by  drugs  merely  but  by 
dietetic  measures. 

Hemmeter  found  that  extracts  made  from 
salivary  glands  that  were  removed  from  ani¬ 
mals  during  the  act  of  chewing,  when  injected 
into  the  general  circulation  of  dogs  caused  a 
flow  of  gastric  juice.  This  occurred  when  the 
animal’s  stomach  was  empty.  All  of  these  chemic 
agents  that  correlate  the  function  of  physio¬ 
logically  and  anatomically  distant  organs  are 
called  Hormones  by  Starling  (from  the  Greek 
tipfiaco,  I  stimulate). 

The  human  stomach  accomplishes  its  work 
by  the  means  of  three  essential  functions,  secre¬ 
tion,  absorption  and  peristalsis  (this  term  re¬ 
fers  to  the  movements  of  the  stomach).  The 
secretion  of  the  gastric  glands  owes  its  digestive 
power  to  hydrochloric  acid  and  three  ferments. 
The  quantity  of  hydrochloric  acid  amounts  to 
two  parts  in  the  1,000  of  gastric  juice.  The 
ferments  are  pepsin,  which  acts  mainly  on  the 
proteid  constituents  of  food  like  meat  and  egg, 
rennin  or  chymosin,  which  acts  principally  up¬ 
on  milk,  precipitating  the  casein;  lipase,  which 
is  a  fat-digesting  ferment ;  and  the  new  gastric 
ferment,  «chymaze,®  which  is  not  a  digestant 
of  _  food,  but  an  accelerator  of  the  digesting 
action  of  the  ferments  of  the  pancreatic  juice. 
(International  Clinics,  Vol.  II,  12th  Series,  p. 
276,  article  by  Peter  Borisof). 

Dependence  of  Intestinal  upon  Gastric 
Digestion. —  It  is  a  prevalent  opinion  among 
the  laity  that  the  stomach  has  a  marked  ab¬ 
sorptive  power.  This  is  a  natural  consequence 
of  an  older  error,  according  to  which  the  stom¬ 
ach  is  the  chief  digestive  organ,  it  .  having  been 
formerly  believed  that  by  far  the  greater  part 
of  the  digestive  act  takes  place  in  the  stomach. 
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As  already  intimated,  the  actual  digestion  which 
takes  place  in  the  stomach  is  insignificant  com¬ 
pared  with  that  which  takes  place  in  the  in¬ 
testine.  Later  it  will  be  shown  here  that  the 
secretion  of  pancreatic  juice  depends  upon  the 
liberation  from  the  membrane  of  duodenum, 
or  first  part  of  the  bowel,  of  an  agent  called 
duodenal  secretin,  another  hormone  (discovered 
by  Bayliss  and  Starling),  and  that  the  liberation 
and  secretion  of  this  agent  depends  upon  the 
presence  of  hydrochloric  acid  in  the  gastric 
chyme.  So  that  if  this  acid  is  not  present  in 
the  chyme  as  it  enters  the  upper  bowel,  there 
can  be  no  normal  performance  of  intestinal  di¬ 
gestion.  Just  as  normal  gastric  digestion  de¬ 
pends  upon  a  normal  condition  of  the  mouth 
and  normal  salivary  secretion,  so  normal  in¬ 
testinal  digestion  depends  upon  a  normal  stom¬ 
ach. 

Absorption  from  the  Stomach  —  The 
amount  of  absorption  that  takes  place  from  the 
stomach  is  surprisingly  small.  Water  is  prac¬ 
tically  not  absorbed  at  all,  for  it  appears  that 
fully  95  to  100  per  cent  of  all  water  taken  into 
the  stomach  is  passed  out  into  the  duodenum  and 
absorbed,  from  the  intestine.  Alcohol  and  sub¬ 
stances  in  solution  of  alcohol  are  readily  ab¬ 
sorbed.  Grape-sugar,  milk,  cane-sugar  and  mal¬ 
tose  are  absorbed  in  moderate  amounts  when 
they  are  in  aqueous  solution.  When  they  are  in 
alcoholic  solution  larger  amounts  are  absorbed. 
Dextrin  and  peptones  are  also  taken  up  from 
the  stomach,  but  in  smaller  amounts  than  sugar. 
The  amount  of  these  substances  absorbed  in¬ 
creases  with  the  concentration  of  the  solution. 
But  simultaneously  with  this  absorption  oc¬ 
curs  a  more  or  less  active  secretion  of  water 
into  the  stomach,  which  secretion  increases  or 
diminishes  directly  in  proportion  to  the  amounts 
of  the  substances  absorbed.  So  that  under  cer¬ 
tain  conditions  it  is  possible  to  draw  more 
water  out  of  the  stomach  by  means  of  a  stom¬ 
ach-tube  than  has  been  drunk  half  an  hour 
previously,  which  certainly  refutes  the  assump¬ 
tion  that  water  could  be  absorbed  from  the 
stomach,  and  favors  the  view  that  wafer  is  not 
only  not  absorbed,  but  that  it  is  actually  se¬ 
creted  into  the  stomach  under  certain  conditions. 
This  conclusion  is  of  great  value  in  the  treat¬ 
ment  of  certain  dyspepsias  characterized  by  a 
weakened  condition  of  the  gastric  muscula¬ 
ture;  for  in  these  the  contractile  power  of  the 
stomach  is  not  sufficient  to  expel  the  wrater  into 
the  bowel  in  the  proper  time.  And  as  water  is, 
bulk  for  bulk,  the  heaviest  substance  which  the 
human  being  takes  into  the  stomach,  its  reten¬ 
tion  in  the  stomach  beyond  a  certain  length 
of  time  drags  down  and  exhausts  the  already 
attenuated  gastric  muscularis  and  dilutes  the  al¬ 
ready  weakened  gastric  secretion.  Therefore  in 
some  forms  of  gastric  atony  an  essential  part 
of  the  treatment  consists  in  restricting  the 
amount  of  water  to  the  lowest  possible  requisite 
or  to  give  it  by  means  of  colon-injections,  if 
necessary,  for  a  time  at  least ;  or  if  some  of  it 
must  be  taken  by  way  of  mouth,  to  induce  the 
patient  to  lie  on  his  right  side  and  by  means  of 
massage  to  facilitate  the  expulsion  of  the  water 
from  the  stomach  into  the  intestine. 

The  Gastric  Peristalsis  or  Motor  Func¬ 
tion  of  the  Stomach. —  This  is  perhaps  the 
most  important  function  of  the  stomach,  for 
not  only  does  the  motor  function  mix  and  churn 
up  the  gastric  contents,  but  it  expels  them  at 
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the  proper  time  into  the  bowels.  An  animal 
might  live  without  a  gastric  secretion,  or  with 
a  stomach  which  could  not  absorb  anything, 
but  it  could  not  live  with  a  stomach  that  had 
no  peristalsis.  The  muscular  layer  of  the  stom¬ 
ach  is  much  thicker  and  stronger  at  the  pyloric 
end,  which  is  near  the  outlet  toward  the  in¬ 
testine,  than  at  the  cardiac  end,  which  is  the 
dilated  rounded  pouch  extending  in  the  oppo¬ 
site  direction.  The  cardiac  end  of  the  stomach 
is  therefore  mostly  quiet  during  the  digestive 
act,  and  the  principal  gastric  movements  of 
churning  and  expulsion  occur  in  the  pyloric  end 
where  the  muscles  are  strongest.  According 
to  Oppel,  the  cardiac  or  quiet  end  of  the  stom¬ 
ach  m  certain  animals,  like  the  horse,  pig  and 
rat,  is  functionally  distinct  from  the  pyloric  end. 
It  is  lined  by  a  different  kind  of  epthelium 
called  pavement  epthelium  and  its  glands  have 
no  acid  secretion.  Accordingly  this  quiet  region 
is,  even  under  normal  conditions,  the  seat  of 
active  starch  digestion.  It  has  been  thought 
that,  inasmuch  as  the  starch-converting  agency 
of  the  saliva  could  not  act  in  the  presence  of 
an  acid  like  that  of  the  gastric  secretion,  there¬ 
fore,  all  starch  digestion  was  arrested  in  tfce 
stomach  and  was  not  resumed  until  the  food 
reached  the  intestine.  That  this  is  not  the 
case  is  shown  by  W.  B.  Cannon,  who  proved 
that  in  man  as  in  other  animals  the  cardiac  end 
of  the  stomach  serves  chiefly  for  starch  diges¬ 
tion  by  the  action  of  the  salivary  ptyalin  dur¬ 
ing  the  early  part  of  digestion  in  the  stomach. 
((American  Journal  of  Physiology,*  Vol.  VI, 
p.  396).  This  again  emphasizes  the  importance 
of  thorough  mastication,  for  only  thereby  can 
the  food  be  thoroughly  penetrated,  by  the  saliva 
and  further  starch  conversion  take  place  in  the 
cardiac  end  of  the  stomach  during  gastric  di¬ 
gestion. 

The  movements  which  food  undergoes  in 
the  stomach  during  digestion  can  be  studied 
by  the  aid  of  the  X-rays.  An  inert  and  in¬ 
soluble  substance  which  is  capable  of  cutting 
off  the  X-rays  must  be  mixed  with  the  food  in 
order  to  make  the  gastric  movements  visible 
before  the  Roentgen  apparatus.  Bismuth  sub¬ 
nitrate  answers  this  purpose  admirably.  Even 
the  movements  of  the  human  stomach  can  be 
studied  by  adding  this  insoluble  substance  to 
the  food  and  placing  the  individual  who  has 
eaten  it  before  the  X-ray  instrument.  In  this 
way  it  ha,s  been  discovered  that  the  pyloric  or 
highly  muscular  portion  of  the  stomach  is  the 
part  where  the  most  effective  gastric  movements 
are  brought  about.  The  movements  in  the  other 
portions  of  the  stomach  are  not  of  sufficient 
force  to  be  noticeable  before  the  X-ray  appa¬ 
ratus.  It  seems  probable,  therefore,  that  the 
fundus  or  pouch  end  of  the  stomach  serves 
simply  to  push  the  food  into  the  pyloric  end. 
where  it  is  churned  to  and  fro  for  a  while  and 
eventually  expelled  into  the  duodenum.  Three 
or  four  inches  from  the  exit  of  the  stomach, 
known  as  the  pylorus,  the  musculature  of  the 
stomach  is  particularly  strongly  developed 
(sphincter  muscle  of  the  antrum  pylori)  ;  and 
here  it  is  that  the  stomach  may  constrict  to 
such  an  extent  as  to  partition  off  a  special  por¬ 
tion  of  the  pyloric  end  and  expel  the  food 
into  the  duodenum  without  permitting  of  any 
regurgitation  into  the  fundic  end.  All  this  is 
in  contradiction  of  the  view  originally  held 
by  Beaumont  and  still  quoted  in  some  of  the 
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textbooks  of  physiology,  namely,  that  there  is 
a  regular  circuit  of  food  around  the  walls  of 
the  gastric  cavity. 

Structure  of  the  Stomach. —  It  is  impossible 
to  enter  here  into  a  consideration  of  the  micro¬ 
scopic  structure  of  the  stomach,  although  this 


is  indispensable  for  the  proper  understanding 
of  its  abnormal  functioning.  Much  is  yet  to 
be  learned  concerning  the  cells  of  the  peptic 
glands  and  their  function.  It  is  certain,  how¬ 
ever,  that  the  different  products  of  the  gastric 
secretion,  the  hydrochloric  acid  and  the  fer¬ 
ments,  do  not  originate  in  the  same  cells,  but 
that  there  are  acid-producing  cells  and  fer¬ 
ment-producing  cells  in  the  glands  within  the 
stomach.  It  is  even  conceivable  that  the  differ¬ 
ent  ferments  of  the  stomach  are  produced  by 
different  cells.  The  organ  is  composed  of  five 
different  coats.  Passing  from  without  inward, 
these  are  (1)  the  peritoneal;  (2)  the  muscular 
coat,  which  is  in  turn  composed  of  the  longi¬ 
tudinal  and  circular  layers;  (3)  a  connective 
tissue  layer;  (4)  a  very  small  thin  layer  of 
muscular  tissue,  called  the  muscularis  mucosae, 
separating  the  connective  tissue  from  the  gland¬ 
ular  layer;.  (5)  the  glandular  layer  itself,  in¬ 
nermost  of  all.  In  addition  to  these  structures 
the  stomach  is  permeated  by  arteries  and  veins, 
a  liberal  network  of  lymphatics  and  is  richly 
supplied  with  nerves.  The  glandular  layer  is 
bordered  by  a  stratum  of  columna  epithelial 
cells. 

The  Abnormal  Digestion  of  the  Stomach; 
Gastric  Diseases.—  One  of  the  first  and  most 


important  things  to  decide  when  an  individual 
complains  of  dyspepsia,  or  of  any  distress, 
pain,  distention  or  symptom  referable  to  the 
stomach,  is  whether  the  signs  and  symptoms 
are  really  traceable  to  the  stomach  or  not. 
For  one  may  have  all  the  symptoms  of  gastric 
disease  and  yet  the  stomach 
itself  may  not  be  abnormal 
either  in  structure  or  function. 
For  instance,  the  stomach  may 
give  rise  to  abnormal  sensations 
as  a  consequence  of  disease  of 
other  organs.  The  organs 
which  most  frequently  derange 
the  stomach  in  this  manner  are 
the  heart,  liver  and  kidneys. 
Even  physicians  of  experience 
who  have  become  afflicted  with 
abnormal  gastric  digestion  have 
been  at  times  deceived  concern¬ 
ing  the  true  source  of  their 
malady.  Fully  two-thirds  of  all 
gastric  sufferers  who  come  to 
special  clinics  devoted  to  dis¬ 
eases  of  the  stomach  are  suffer¬ 
ing  not  from  any  primary  dis¬ 
ease  of  the  stomach  whatever, 
but  either  from  a  nervous 
affection  of  the  stomach  or 
from  one  of  the  gastric  derange¬ 
ments  that  are  secondary  to 
disease  of  other  organs.  Per¬ 
haps  the  most  frequent  of  these 
disorders  are  those  that  are 
due  to  the  nervous  gastric 
affection,  or  as  they  are  called, 
the  gastric  neuroses.  To  de¬ 
termine  precisely  the  exact 
nature  of  an  affection  of  the 
stomach,  the  chemical  analysis 
and  microscopic  examination  of 
known  test-meals  is  indispens¬ 
able.  According  to  the  gravity 
of  the  morbid  condition,  a 
heavy  or  a  light  test-meal  is 
given  and  a  certain  time  after  it  is  eaten  the 
stomach  tube  is  passed  into  the  stomach  and  a 
certain  amount  of  the  gastric  contents  with¬ 
drawn  for  analysis.  As  long  as  this  is  not  done, 
all  deductions  from  the  symptoms  and  signs 
alone  are  conjectural.  That  is  not  to  say 
that  the  inferences  drawn  from  test-meal 
analysis  and  microscopical  examination  of 
test-meals  are  always  conclusive.  It  is  fre¬ 
quently  necessary  to  examine  also  the  blood 
and  the  urine  of  the  patient  and  even  to  ex¬ 
amine  the  stools  after  certain  test-meals. 
Recently  the  method  of  fractional  analysis  of 
test-meal  samples  drawn  at  short  intervals  has 
been  rediscovered.  In  a  way  it  is  of  interest 
to  ascertain  the  time  relations  of  the  gastric 
secretion,  that  is,  when  it  reaches  its  height. 
Clinically,  however,  the  expediency,  feasibility 
and  possibility  of  this  method  are  still  (< subju - 
dice .»  Then  all  the  other  organs  of  the  body 
should  be  carefully  examined,  bearing  in  mind 
that  it  is  not  always  correct  to  presume  that  a 
patient  has  a  disease  of  his  stomach  because  he 
has  gastric  symptoms.  The  reverse  is  equally 
true,  that  a  patient  may  have  no  symptoms  what¬ 
ever  referring  to  the  stomach  and  yet  have  very 
grave  disease  of  this  organ.  The  gravest  affec¬ 
tion  which  may  befall  the  organ  —  cancer  of  the 
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a.  Lungs.  d.  Left  kidney.  g.  Hepatic  flexure. 

b.  Spleen.  e.  Descending  colon.  h.  Right  kidney. 

c.  Splenic  flexure.  /.  Complementary  space,  i.  Ascending  colon. 
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stomach  —  has  been  known  to  run  its  entire 
course  and  cause  death  in  a  latent  manner ; 
that  is,  without  giving  a  single  symptom  re¬ 
ferable  to  the  stomach.  This  is  an  instance 
where  a  patient  may  have  a  gastric  disease  and 
no  gastric  symptom.  A  person  who  suffered 
from  almost  complete  blindness,  yet  manifested 
no  disease  in  his  eyes,  was  found  after  exhaus¬ 
tive  study  to  have  been  thus  affected  by  a 
poison  circulating  in  his  blood,  which  was  ab¬ 
sorbed  from  his  gastro-intestinal  canal  and  was 
due  to  an  abnormal  digestion.  Under  treat¬ 
ment  directed  toward  his  stomach  and  intestine 
his  vision  gradually  returned. 

It  is  important  to  avoid  aggravating  an  ex¬ 
isting  trouble  by  illogical  and  promiscuous 
medication,  faulty  diet  and  the  use  of  alcoholic 
stimulants.  Between  80  and  90  per  cent  of  the 
so-called  stomach  tonics,  liver  regulators  and 
stomach  bitters  are  composed  of  alcohol.  But 
even  the  prescriptions  of  physicians  are  not  al¬ 
ways  adapted  to  the  existing  conditions.  One 
of  the  most  frequent  abuses  among  practition¬ 
ers  of  medicine  is  the  indiscriminate  dosing 
with  mixtures  containing  pepsin.  In  a  similar 
manner  the  ferments  which .  convert  the 
starches,  the  carbohydrates,  into  sugar,  have 
been  much  abused.  These  substances  are  called 
diastases.  Now  diastase  is  a  ferment  with 
which  the  digestive  tract  is  abundantly  supplied. 
It  exists  in  the  saliva  in  the  shape  of  a  ferment 
called  ptyalin,  and  in  many  hundreds  of  tests 
with  human  saliva  it  has  been  discovered  in 
only  2  per  cent  of  the  cases  that  this  substance 
was  not  secreted  in  sufficient  quantity.  It  is 
conceivable,  however,  that  in  a  mouth  which 
has  been  made  offensive  by  carious  teeth,  by  a 
badly  coated  tongue,  enlarged  tonsils  and 
catarrh  of  the  mouth,  throat  and  nose,  this 
ptyalin  can  be  destroyed  and  rendered  ineffect¬ 
ive;  it  can  also  be  inhibited  by  the  loss  of  alki- 
linity  of  the  saliva  in  acidosis  and  gout.  The 
proper  thing  to  do  then  is.  not  to  give  ptyalin 
or  diastase  in  form  of  a  medicine,  but  to  cure 
the  abnormal  condition  of  the  mouth  and 
general  system.  A  frequent  form  of  gastric 
disturbance  is  called  by  general  practitioners 
((amylaceous  dyspepsia,®  which  is  an  objec¬ 
tionable  name  given  to  the  symptoms  of 
hyperacidity  and  hypersecretion.  This  disease 
is  frequently  treated  by  cutting  off  the  car¬ 
bohydrates  or  starchy  foods,  which  is  irra¬ 
tional,  because  they  cannot  be  dispensed  with, 
not  on  account  of  the  starch  only,  but  on  ac¬ 
count  of  the  proteid  which  amylaceous  foods 
contain.  It  will  be  found  from  the  army  rations 
of  men  under  service  of  various  nations  that 
the  carbohydrate  portion  of  the  foods  is  in¬ 
creased  with  harder  work  much  more  than  the 
proteid  or  fat  portion.  Therefore  these  foods 
should  not  be  taken  away  because  they  may 
not  be  perfectly  digested;  but  the  cause  of  the 
indigestion  should,  if  possible,  be  removed.  If 
possible,  a  large  amount  of  natural  saliva  should 
be  swallowed  after  meals.  Often  it  has  been  ob¬ 
served  that  with  the  simple  supply  of  additional 
saliva  caused  by  chewing  a  piece  of  rubber, 
etc.,  starch  indigestion  could  not  be  demon¬ 
strated  in  the  test-meal,  although  it  had  existed 
before.  To  Fothergill  is  attributed  the  saying 
that  <(ferments  are  crutches.®  No  doubt  many 
an  invalid  would  prefer  walking  on  crutches 
rather  than  not  at  all.  But  there  are  many 
crutch-walkers,  who  by  modern  surgery  have 
been  enabled  to  throw  away  the  crutches  and 
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walk  unaided.  So  with  the  digestive  ferments ; 
they  may  be  used  with  success  temporarily, 
but  the  best  thing  to  do  is  to  discover  how 
the  patient  may  digest  without  them.  And  in 
case  of  amylaceous  dyspepsia  this  is  accom¬ 
plished  by  cure  of  the  excess  of  hydrochloric 
acid  formation,  or  restoring  the  lost  motor 
function  of  the  stomach.  For  when  the  starchy 
foods  are  retained  in  the  stomach  overtime, 
they  are  very  apt  to  cause  an  excessive  secre¬ 
tion,  or  to  produce  an  excessive  amount  of 
organic  acid  by  fermenting  in  the  stomach  un¬ 
der  the  influence  of  bacteria. 

In  this  connection  it  becomes  a  duty  to  warn 
against  the  use  of  saccharin  as  a  substitute  for 
sugar.  Our  nation  while  engaged  in  the  gigan¬ 
tic  struggle  to  preserve  its  civilization  from 
autocracy  found  it  necessary  to  restrict  the 
sugar  consumption.  Fortunately,  however,  not 
under  the  caloric  requirements  for  a  human 
being.  But  to  sweeten  food  and  drink  by  sac¬ 
charin  is  a  mistake  because  this  substance  im¬ 
pairs  the  digestive  power  of  the  gastric  juice  — 
in  fact,  of  all  digestive  ferments. 

Instruction  in  Cooking  Needed  in  Amer¬ 
ican  Schools. —  One  of  the  chief  features  in 
the  treatment  and  also  in  the  prevention  of 
diseases  of  the  stomach  is  the  avoidance  of 
improper  medication  and,  what  is  even  more 
,  important,  of  unsuitable  diet.  Much  improve¬ 
ment  is  needed  in  American  cooking  and  public 
kitchens  and  cooking  schools  might  be  of  great 
benefit.  Serious  injury  is  being  caused  by  in¬ 
sufficient  or  improper  food..  Instruction  in 
cooking  and  diet  should  be  given  in  all  public 
schools  where  young  girls  attend.  For  nine 
out  of  10  girls  that  attend  these  schools  it  will 
be  a  greater  blessing,  and  they  personally  will 
prove  a  greater  blessing  to  the  community,  if 
they  know  how  to  prepare  a  roast,  boil  potatoes 
and  make  an  omelet  or  good  bread,  than  if, 
ignorant  in  these  things,  they  can  give  the 
most  scholarly  translation  of  Virgil.  In 
Europe  it  is  not  considered  below  the  dig¬ 
nity  of  daughters  of  the  highest  families, 
even  those  directly  connected  with  royalty, 
to  attend  cooking  schools.  Nor  is  such  an 
education  incompatible  with  the  best  scien¬ 
tific  and  classical  training.  So  the  prevention 
of  diseases  of  the  stomach  demands  a  wider 
and  more  thorough  knowledge  of  the  art  of 
cooking.  In  addition  to  this,  it  necessitates  a 
simpler  life,  closer  adherence  to  the  laws  of 
nature,  more  freedom  from  business  strain  and 
nervous  tension,  and  above  all  things  the  avoid¬ 
ance  of  excess  in  the  use  of  alcoholic  beverages 
and  tobacco.  Patients  should  be  impressed  with 
the  fact  that  neither  drugs  nor  any  methods 
of  treatment  can  improve  them  if  they  persist 
in  their  bad  habits  and  faulty  diet.  Partic¬ 
ularly  must  American  business  men,  who,  with 
admirable  energy,  but  with  little  regard  for 
their  own  health,  persist  in  work  too  severe  for 
their  mental  and  physical  constitutions,  be  taught 
that  the  prime  factor  in  their  successful  treat¬ 
ment  is  rest.  To  such  cases  mental  and  physical 
rest  is  more  essential  to  recovery  than  medicine 
or  treatment  directed  to  the  stomach.  Another 
factor  which  frequently  leads  up  to  stomach  dis¬ 
eases  is  inactivity  of  the  intestines,  or  consti¬ 
pation.  This  should  in  all  cases  of  dyspepsia 
receive  proper  attention.  When  a  person  begins 
to  feel  distress  after  eating,  or  eructates,  vomits, 
or  has  feelings  of  oppression,  fulness  or  pain 
in  the  abdomen  and  headaches,  one  of  the  first 
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treatments  that  is  usually  given  by  sympathizing 
friends  is  a  drink  of  some  alcoholic  beverage, 
usually  whiskey;  then  comes  the  abuse  of  pep¬ 
sin  ;  very  frequently  the  abuse  of  some  com¬ 
bination  containing  soda  and  mint,  or  some 
widely  advertised  panacea  for  the  diseases  of 
digestion.  All  this  is  generally  being  done  in 
the  entire  absence  of  a  correct  recognition  of 
the  real  disease.  The  safest  thing  for  the 
patient  to  do  in  the  absence  of  a  logical  diag¬ 
nosis  is  to  rest  the  stomach  absolutely  for  24 


due  to  disease  of  the  structure  of  the  gastric 
walls.  In  these  cases  there  is,  as  a  rule,  no 
mechanical  interference  at  the  outlet  of  the 
stomach,  or  such  interferences  are  secondary 
to  some  obstruction  at  the  outlet.  The  causes 
of  this  obstruction  may  be  scars  from  old  gas¬ 
tric  ulcers ;  tumors,  especially  cancers ;  indura¬ 
tive  chronic  gastritis ;  or  any  peritonitic  in¬ 
flammation  which  may  constrict  the  stomach 
from  the  outside.  Frequently  gall-stones  which 
result  in  pericystic  inflammation  may  constrict 
the  part  of  the  bowel  immediately 
below  the  stomach  in  such  a  man¬ 
ner  that  it  is  indistinguishable 
from  an  obstruction  of  the  pylo¬ 
rus.  Five  such  cases  are  reported 
in  Progressive  Medicine,*  by 
Prof.  T.  C.  Hemmeter,  December 
1903,  p.  45.  So  the  cause  of  a 
dilated  stomach  is  not  always  to  be 
sought  within  the  stomach  itself. 

A  knowledge  of  displacements 
and  dilations  of  the  stomach  neces¬ 
sarily  precludes  a  knowledge  of  its 
normal  position.  This  is  admirably 
depicted  in  the  accompanying  illus¬ 
trations  where  it  is  seen  that  the 
larger  end  of  the  stomach,  or  the 
blind  pouch,  may  extend  higher 
than  the  fifth  rib,  on  the  left  side, 
thus  reaching  up  behind  the  apex 
of  the  heart.  This  readily  ex¬ 
plains  the  distress  felt  about  the 
heart,  and  also  the  irritable  heart- 
action  in  some  forms  of  gastric 
disturbance.  The  dorsal  view  of 
this  illustration  also  shows  the  cor¬ 
rect  or  normal  relations  of  the 
10th  rib  just  referred  to  in  connec¬ 
tion  with  gastroptosis.  When  the 
10th  rib  is  detached  or  floating  its 
tip  sticks  out  like  that  of  the  11th 
rib  in  this  illustration.  The  same 
illustrations  also  demonstrate  the 
anatomical  fact  that  only  a 
very  small  portion  of  the  stom¬ 
ach  is  palpable  through  the  soft  part  of  the 
abdominal  wall,  when  it  is  in  normal  posi¬ 
tion,  because  the  larger  part  of  it  is  concealed 
under  the  ribs  and  under  the  liver.  So  that  the 
simple  fact  that  we  can  see  or  feel  a  large  part 
of  the  entire  stomach  projecting  through  the 
abdominal  wall,  when  it  is  distended,  is  a  suffi¬ 
cient  evidence  that  the  stomach  is  out  of  place. 
The  stomach  can  be  made  visible  through  the 
abdominal  wall  by  distending  it  artificially  with 
carbon  dioxide  by  means  of  an  effervescent 
mixture  containing  tartaric  acid  and  bicarbonate 
of  soda.  Hemmeter  was  the  first  to  propose 
and  use  a  method  for  locating  and  determining 
the  size  of  the  human  stomach  by  successful 
use  of  the  X-ray  ( Boston  Medic,  and  Sargic. 
Journal  1897),  and  later  another  method  for 
recognizing  gastric  ulcer  by  means  of  radio¬ 
graphy  (( Archives  of  Digestive  Diseases, *  Ber¬ 
lin  1906). 

The  remaining  organic  diseases  of  the 
stomach  necessitates  all  the  intricacies  of  chemi¬ 
cal  and  microscopical  diagnosis  for  their  detec¬ 
tion.  They  include  the  various  forms  of  acute 
and  chronic  gastric  catarrh  or,  as  they  should 
preferably  be  called,  the  forms  of  acute  and 
chronic  gastritis,  the  various  types  of  gastric  or 
peptic  ulcers,  the  various  tumors  of  the  stomach. 
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(Dotted  area  shows  location  of  Stomach.) 
a.  Lungs;  b.  Complemental  pleural  space:  c.  Liver; 
d.  Transverse  colon;  e.  Heart;  /.  Complemental 
pleural  space. 

to  48  hours,  and  not  take  any  food  or  medicine 
whatsoever;  and  thereafter,  beginning  with  the 
very  simplest  kind  of  food  —  a  small  plate  of 
farina,  of  strained  oatmeal,  a  piece  of  toast, 
and  a  cup  of  hot  milk  and  lime-water  —  pro¬ 
ceed  gradually  to  a  cup  of  bouillon,  and  a  small 
slice  of  lean  boiled  beef.  Alcohol,  sugars,  rich 
and  fatty  substances  should  be  avoided  for 
a  long  time. 

Organic  Diseases  of  the  Stomach. — These 
are  the  various  forms  of  gastritis  (catarrh  of 
stomach,  ulcer,  carcinoma,  etc.)  and  the  dis¬ 
placements  and  enlargements,  dilatation.  Dis¬ 
placements  — gastroptosis  —  may  be  congenital 
or  acquired.  When  the  stomach  is  displaced 
from  its  normal  position,  the  condition  is  in 
the  great  majority  of  cases  accompanied  with 
an  infirmity  of  the  general  nervous  system 
known  as  neurasthenia  (q.v.).  Stiller  has 
pointed  out  that  this  t  condition  in  over  80 
per  cent  of  these  cases  is  attended  by  the  loose 
or  floating  10th  rib.  Normally  the  10th  rib  is 
attached  to  the  costal  cartilages,  and  these  to 
the  breast-bone.  But  whenever  the  stomach 
is  displaced  out  of  its  normal  position  and  a 
very  diffused  splashing  sound  is  audible  over 
the  abdomen  on  shaking  the  stomach,  there  is, 
a  rule,  a  very  movable  or  floating  10th  rib. 
Dilatations  of  the  stomach  may  be  primary, 
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especially  cancer,  which  is  becoming  more  and 
more  frequent.  Then  there  are  numerous  dis¬ 
eases  of  a  general  nature,  such  as  tuberculosis, 
typhoid  fever,  glanders,  lymphadenoma  and 
syphilis,  to  be  considered  in  the  study  and  treat¬ 
ment  of  disorders  of  the  stomach. 

When  ever  there  is  an  organic  disease  of  the 
stomach  present  it  should  be  sought  after  with 
all  the  resources  of  modern  clinical  diagnosis. 
There  should  be  no  dallying  with  so-called 
stomach  panaceas.  Quite  a  number  of  the  so- 
called  incurable  gastric  diseases  which  have 
been  allowed  to  go  on  to  destruction  of  the 
glandular  layer  and  absolute  loss  of  peristalsis 
of  the  stomach  are  not  incurable  in  themselves, 
but  have  become  so  from  neglect,  maltreatment, 
or  procrastination.  And  even  in  those  cases  in 
which  the  practitioner  is  at  present  helpless,  the 
rapid  progress  of  medical  art,  especially  as  ap¬ 
plicable  to  digestive  diseases,  promises  a  sub¬ 
stantial  gain  in  the  near  future. 

Bibliography. —  Hemmeter,  ( Diseases  of 
the  Stomach,5  in  which  there  are  1,288  separate 
publications  arranged  categorically  in  separate 
chapters  to  which  they  refer  especially,  and  over 
1,000  references  in  the  text;  Ewald,  ( Diseases 
of  the  Stomachy  translated  into  English  by 
Morris  Manges;  Boas,  (Diagnostik  und  Thera- 
pie  der  Magenkrankheiten5  ;  Riegel,  (Erkran- 
kungen  des  Magens,5  being  Vol.  XVI  of 
Nothnagel’s  ( Encyclopedia  on  special  Pathology 
and  Therapy5 ;  Stockton,  (Diseases  of  the 
Stomach) ;  Fleiner,  (Krankheiten  der  Ver- 
dauungsorgane5  ;  Einhorn,  (Diseases  of  the 
Stomach5 ;  Martin,  ( Diseases  of  the  Stomach5 ; 
Abercrombie,  investigations  on  Diseases  of 
the  Stomach5 ;  Habershon,  ( Diseases  of  the 
Abdomen5  ;  Rosenheim,  (Pathologie  u.  Therapie 
des  Verdauung  apparats5  ;  Pick,  (Magenkrank- 
heiten5 ;  Brouar  del  et  Gilbert,  (Traite  de 
Medecine  et  de  Therapeutique,5  Vol.  IV; 
Mathieu,  (Traite  de  Maladies  de  l’Estomac5 
Hemmeter,  ( Organic  Diseases  of  the  Stomach5 ; 
Leo, .  (Krankheiten  der  Bauchorgane5  ;  Robin, 
(Traite  de  Therapeutique  appliquee,5  fasc.  XII 
(article  on  indigestion  by  G.  LeMoine). 

John  C.  Hemmeter,  M.D., 
Professor  in  University  of  Maryland,  Baltimore. 

STOMACH-PUMP,  a  small  pump  or 
syringe  used  for  removing  matter  from  the 
stomach,  for  washing  it  out,  or  for  injecting 
fluids  into  it.  It  resembles  the  common  small 
syringe,  except  that  there  are  two  apertures 
near  the  end,  instead  of  one,  which,  by  means 
of  valves  in  them  opening  different  ways,  serve 
respectively  as  a  sucking  and  a  forcing  passage. 
When  the  object  is  to  extract  something  from 
the  stomach,  the  pump  is  worked  while  its 
sucking  orifice  is  in  connection  with  an  elastic 
tube  passed  into  the  stomach ;  and  the  ex¬ 
tracted  matter  escapes  by  the  forcing  orifice. 
When  it  is  desired  td  throw  cleansing  water 
or  other  liquid  into  the  stomach,  the  connection 
of  the  apertures  and  the  tubes  is  reversed.  A 
pump  may  not  be  always  procurable  when  the 
occasion  for  it  arises,  and  a  simple  tube  will  in 
many  cases  answer  the  purpose  as  well,  if  not 
better.  If  the  tube  be  introduced  and  the 
body  of  the  patient  be  so  placed  that  the  tube 
forms  a  downward  channel  from  the  stomach, 
all  fluid  matter  will  escape  from  the  stomach 
by  it,  as  water  escapes  from  a  funnel  by  its 
pipe;  and  if  the  outer  end  of  the  tube  be  im¬ 


mersed  in  liquid,  there  will  be,  during  the  dis¬ 
charge,  a  siphon  action  of  some  force.  On 
changing  the  posture  of  the  body,  water  may 
be  poured  in  through  the  same  tube  to  wash 
the  stomach.  For  washing  out  the  stomach  a 
long  flexible  tube  is  also  in  common  use,  water 
being  run  in  by  means  of  a  funnel  attached  to 
one  end,  and  this  end  being  afterward  lowered 
so  as  to  form  the  tube  into  a  siphon. 

STOMATA  (Greek  stoma,  mouth),  minute 
orifices  or  pores  in  the  epidermis  of  leaves,  etc., 
which  open  directly  into  the  air  cavities  per¬ 
vading  the  parenchyma.  The  stomata  are  also 
called  the  <(automatic  gateway.55  See  Leaves. 

STOMATITIS.  See  Mouth,  Diseases  of 
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STONE,  Amasa,  American  business  man 
and  philanthropist :  b.  Charlton,  Mass.,  27  April 
1818;  d.  Cleveland,  Ohio,  11  May  1883.  At  21 
he  engaged  in  the  construction  of  railroad 
bridges  and  railroads,  and  soon  attained  high 
rank  among  constructors.  In  1846  he  entered 
into  a  partnership  for  the  building  of  .the  Cleve¬ 
land,  Columbus  and  Cincinnati  Railroad;  in 
1850  he  was  president  of  that  road  and  thence¬ 
forward  resided  in  Cleveland.  He  was  later 
engaged  in  the  construction  of  the  Cleveland 
and  Erie  Railroad;  was  managing  director  of 
the  Lake  Shore  Railroad  in  1872-74;  and  was 
president  or  director  of  several  railroads  and 
industrial  corporations  in  Ohio.  He  gave  largely 
to  charitable  institutions  in  Cleveland,  and  built 
and  endowed  an  old  ladies’  home  and  an  indus¬ 
trial  school.  He  also  gave  to  Western  Reserve 
University,  $600,000,  on  condition  that  the  uni¬ 
versity  should  be  moved  from  Hudson  to  Cleve¬ 
land,  and  that  the  classical  department  should 
be  named  in  memory  of  his  son,  Adelbert  Col¬ 
lege.  Consult  ( Amasa  Stone,  A  Memorial5 
(New  York  1883). 

STONE,  Charles  Pomeroy,  American  sol¬ 
dier:  b.  Greenfield,  Mass.,  30  Sept.  1822;  d. 
New  York  24  Jan.  1887.  He  was  graduated 
from  West  Point  in  1845;  served  in  the  Mexi¬ 
can  War  and  was  brevetted  captain.  He  became 
chief  of  ordnance  of  the  division  of  the  Pacific 
and  subsequently  settled  in  California.  At  the 
opening  of  the  Civil  War  he  was  an  officer 
of  volunteers  in  the  Union  army,  but  after  a 
short  term  of  service  was  arrested,  and  im¬ 
prisoned  in  Fort  Lafayette,  New  York  harbor, 
February-August  1862.  Upon  his  release  he 
served  in  the  Department  of  the  Gulf,  and  was 
chief  of  staff  to  General  Banks,  1863-64.  Later 
in  the  year  he  resigned  from  the  army  and  en¬ 
tered  the  service  of  the  khedive  of  Egypt  in 
1870  where  he  rose  from  brigadier-general  and 
chief  of.  staff  to  be  Ferik-Pasha  (1873-83). 
He  received  numerous  decorations  and  held 
confidential  positions  under  the  khedive.  Re¬ 
turning  to  the  United  States  he  became  the 
engineer  in  charge  of  building  the  foundation 
for  the  Statue  of  Liberty  in  New  York  harbor. 

STONE,  Edward  James,  English  astrono¬ 
mer:  b.  London,  1831 ;  d.  Oxford,  1897,  He  was 
graduated  from  Queen’s  College,  Cambridge, 
and  in  1860  was  appointed  chief  assistant  at 
the  Greenwich  Observatory.  In  1870  he  was 
made  royal  astronomer  at  the  Cape  of  Good 
Hope,  in  which  position  he  prepared  a  catalogue 
of  all  stars  to  the  7th  magnitude  between  the 
south  pole  and  25°  S.  declination.  For  this  he 
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was  awarded  the  Lolande  prize  of  the  French 
Academy  in  1881.  This  he  supplemented  in 
1891  by  a  catalogue  of  all  stars .  to  the  7th 
magnitude  between  25°  S.  declination  and  the 
equator  (6424).  In  1879  he  was  appointed 
Radcliffe  observer  at  Oxford,  a  position  he 
held  till  his  death.  Among  his  contributions  to 
astronomical  science  were  his  deduction  of  the 
value  of  the  solar  parallax  and  his  observation 
of  the  reversal  of  the  Fraunhofer  spectrum 
during  an  eclipse  of  the  sun  in  1874.  Consult 
Royal  Society,  ( Catalogue  of  Scientific  Papers) 
(London  1867-1902). 

STONE,  Ellen  Maria,  American  mission¬ 
ary:  b.  Roxbury,  Mass.,  24  July  1846.  She  was 
a  member  of  the  staff  of  the  (Congregationalists) 
at  Boston  in  1867-68,  in  1878  went  to  Samokov 
as  a  Congregational  missionary,  and  was  re¬ 
moved  subsequently  to  Philippopolis,  southern 
Bulgaria,  and  (1898)  Salonica,  Macedonia.  In 
September  1901  she  was  kidnapped  by  brigands 
between  Bansko  and  Djumia,  Macedonia,  and 
a  ransom  of  $110,000  for  her  and  Mme  Tsilka, 
captured  at  the  same  time,  was  demanded.  By 
subscription  in  the  United  States,  $65,000  was 
raised  and  the  release  of  the  prisoners  followed. 
Her  narrative  appeared  as  (Six  Months  Among 
Brigands5  in  McClure's  in  May-October  1902, 
and  in  1903  in  book  form.  Later  on  she 
lectured  in  order  to  raise  money  for  foreign 
missions.  She  also  contributed  to  magazines 
and  newspapers. 

STONE,  Frank,  English  painter:  b.  Man¬ 
chester,  22  Aug.  1800;  d.  London,  18  Nov.  1859. 
He  originally  painted  in  water  colors,  and  in 
1837  became  a  contributor  to  the  exhibitions  of 
the  Royal  Academy.  Subsequently  for  more 
than  20  years  he  produced  many  works  in  genre 
and  history,  and  on  subjects  of  sentiment  and 
imagination.  Some  of  these  are  well  known 
by  engravings,  particularly  the  companion  pieces 
entitled  (The  First  AppeaP  and  (The  Last  Ap¬ 
peal, )  once  very  popular.  He  was  elected  an 
associate  of  the  Royal  Academy  in  1851. 

STONE,  Harlan  Fiske,  American  law 
scholar  and  educator:  'b.  Chesterfield,  N.  H., 
11  Oct.  1872.  He  was  graduated  at  Amherst 
College  (1894),  received  the  degree  LL.B., 
Columbia  University  of  Law  (1898),  and  LL.D., 
Amherst  (1913).  He  was  admitted  to  the 
New  York  bar  in  1898,  was  lecturer  on  law 
(1899-1902),  professor  of  law  (1902-05)  and 
was  dean  from  September  1910,  of  Columbia 
University  School  of  Law.  He  is  a  member 
of  the  law  firm  of  Satterlee.,  Canfield  and 
Stone.  He  wrote  (Law  and  its  Administra¬ 
tion  (1915). 

STONE,  James  Samuel,  American  Protes¬ 
tant  Episcopal  clergyman :  b.  England,  27  April 
1852.  .  He  was  graduated  from  the  Philadelphia 
Divinity  School  1877,  took  orders,  and  was 
rector  of  Saint  Philip’s  Church,  Toronto, 
1879-82,  of  Saint  Martin’s  Church,  Montreal, 
1882-86,  of  Grace  Church,  Philadelphia,  1886- 
95,  and  of  Saint  James’  Church,  Chicago,  since 
1895.  He  was  made  B.D.,  by  the  Cambridge 
Theological  School,  and  D.D.,  by  Bishop’s  Col¬ 
lege,  Lennoxville,  Canada.  He  has  published 
( Simple  Sermons  on  Simple  Subjects )  (1879)  ; 
(The  Heart  of  Merrie  England)  (1887)  ; 
( Readings  in  Church  History5  (1889)  ;  (From 
Frankfort  to  Munich5  (1894)  ;  ( Woods  and 
Dale  of  Derbyshire 5  (1895) ;  (The  Prayer 


before  the  Passion5  (191.1);  (The  Passion  of 
Christ>  (1912);  (The  Glory  After  the  Pas¬ 
sion  (1913)  ;  (The  Preparation  for  the 
Passion  (1915). 

STONE,  John  Timothy,  American  Presby¬ 
terian  clergyman :  b.  near  Boston,  7  Sept. 
1868.  He  was  graduated  (class  orator) 
at  Amherst  ^College  (1891)  and  at  Au¬ 
burn  Theological  Seminary  (1894).  Served 
as  pastor  at  Utica  (1894-96),  Cortland, 
N.  Y.,  (1896-1900),  Brown  Memorial  Church, 
Baltimore  (1900-09),  and,  since  1909,  at 
Fourth  Church,  Chicago.  He  was  moderator 
of  the  General  Assembly  of  the  Presbyterian 
Churches  in  United  States,  1913-14  and  presi¬ 
dent  of  trustees  of  the  College  of  Wooster 
from  1917.  During  the  World  War  he  was 
Captain-Chaplain  of  Illinois  Reserve  Militia, 
First  Infantry,  and  *  director  of  Y.  M.  C.  A. 
religious  work  at  Camp  Grant,  Ill.  He  has 
written  (Footsteps  in  a  Parish5  (1908)  ;  Re¬ 
cruiting  for  Christ5  (1910),  as  well  as  mono¬ 
graphs  on  themes  educational  and  religious. 

STONE,  Lucy  Blackwell,  American  re¬ 
former:  b.  West  Brookfield,  Mass.,  13  Aug. 
1818;  d.  Boston,  18  Oct.  1893.  She  was  gradu¬ 
ated  at  Oberlin  College  in  1847  and  in  1855 
was.  married  to  Dr.  Henry  B.  Blackwell,  re¬ 
taining,  however,  her  own  name.  In  1848  she 
toured  the  New  England  States  and  Canada 
lecturing  against  slavery.  In  1869  she  helped 
organize,  the  American  Woman’s  Suffrage 
Association  of  which  she  was  president  until 
1872;  became  connected  with  the  Women's 
Journal  in  1872,  and  was  editor  after  1888.  Her 
lectures  on  woman  suffrage  made  her  known 
throughout  the  country. 

STONE,  Marcus,  English  painter:  b.  Lon¬ 
don,  4  July  1840;  d.  25  March  1921.  A  son  of 
Frank  Stone,,  he  learned  his  art  in  his  father’s 
studio;  exhibited  his  first  picture  in  1858  in  the 
Academy,  of  which  he  became  an  associate  in 
1877,  being  elected  an  academician  in  1887. 
Among  his  better-known  pictures  are  (  Claudio 
Accuses  Hero5 ;  (On  the  Road  from  Water¬ 
loo  to  Paris5 ;  cStealing  the  Keys5 ;  Renry 
VIII,  and  Anne  Boleyn5 ;  (Sain  et  Sauf5  ; 
(I1  y  en  a  toujours  un  autre5  ;  (A  Gambler’s 
Wife5 ;  and  (The  First  Love  Letter.5  Many 
of  his  pictures  have  been  published  as  en¬ 
gravings  and  in  this  form  have  become  well 
known  to  the  public. 

STONE,  Marvin  Cheater,  American  in¬ 
ventor:  b.  Portage  County,  Ohio,  1842;  d. 
Washington,  D.  C.,  17  May  1899.  He  invented 
several  small  articles,  and  afterward  discovered 
a  method  of  imitating,  in  colored  china,  the 
famous  (<peach-blow55  vase.  He  acquired  a 
large  fortune,  and  during  his  later  years  was 
engaged  in  many  philanthropic  undertakings. 

STONE,  Melville  Elijah,  American  jour¬ 
nalist  :  b.  Hudson,  Ill.,  22  Aug.  1848.  He  began 
his  journalistic  career  on  the  Chicago  Tribune, 
but  was  not  permanently  settled  in  it  until  1871, 
when  he  established  the  Chicago  Daily  News. 
In  1881,  with  Victor  F.  Lawson,  he  acquired 
the  Chicago  Morning  News,  changing  its  name 
to  the  Record.  In  1888  he  retired  temporarily 
from  newspaper  work,  and  spent  some  years  in 
Europe,  and  upon  his  return  entered  the  bank¬ 
ing  business,  organizing  the  Globe  National 
Bank  (1891)  of  which  he  was  president  until 
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its  consolidation  with  the  Continental  Bank  in 
1898,  when  he  became  general  manager  of  the 
Associated  Press. 

STONE,  Ormond,  American  astronomer : 
b.  Pekin,  Ill.,  U  Jan.  1847.  He  was  edu¬ 
cated  at  the  University  of  Chicago,  and  in  1870 
was  made  assistant  astronomer  at  the  Naval 
Observatory  at  Washington.  From  1875  to 
1882  he  had  charge  of  the  Cincinnati  Observa¬ 
tory  superintending  among  other  works  an  ex¬ 
tended  series  of  measures  of  Southern  double 
Stars.  From  1882  to  1912  he  was  professor  of 
astronomy  and  director  of  the  observatory  at 
the  University  of  Virginia,  where  he  devoted 
himself  principally  to  the  observation  of  neb¬ 
ulae  and  variable  stars.  As  a  teacher  he  trained 
a  large  number  of  astronomers.  He  founded 
and  edited  the  Annals  of  Mathematics ;  con¬ 
tributed  to  various  scientific  journals,  and  de¬ 
voted  much  of  his  time  to  the  cause  of  public 
education.  In  1912  he  retired  on  a  pension  from 
the  Carnegie  Foundation. 

STONE,  Thomas,  American  patriot,  signer 
of  the  Declaration  of  Independence :  b.  Pointon 
Manor,  Charles  County,  Md.,  1743;  d.  5  Oct. 
1787.  He  studied  law  at  Annapolis,  and  began 
to  practice  at  Frederickton  in  1764.  He  was  a 
delegate  to  the  Continental  Congress  in  1775-77, 
and  served  as  a  member  of  the  Committee  on 
Confederation  (1776-77).  In  1777  he  urged 
Maryland  to  ratify  the  Articles  of  Confedera¬ 
tion,  which,  however,  the  State  did  not  do  until 
three  years  later.  In  1783-84  Stone  was  again 
a  delegate  to  the  Continental  Congress,  and  in 
the  latter  year  acted  as  president  pro  tempore. 
Consult  Sanderson,  ( Signers  of  the  Declaration 
of  Independence, }  Vol.  IX  (1823-27). 

STONE,  Walter  King,  American  illustra¬ 
tor:  b.  Barnard,  N.  Y.,  2  March  1875,  He 
was  educated  at  the  Rochester  public  schools, 
studied  at  Rochester  Mechanics’  Institute  and 
Pratt  Institute,  Brooklyn.  He  has  been 
illustrator  and  designer  for  Century,  Harper’s . 
Scribner’s,  American,  Delineator,  etc.,  besides 
designing  numerous  book-covers. 

STONE,  Warren  Sanford,  American  labor 
leader :  b.  Ainsworth,  Iowa,  1  Feb.  1860.  He  was 
educated  at  Washington  Academy  and  Western 
College.  He  started  service  (1879)  with  the 
Rock  Island  system  railroad  as  fireman  and 
was  promoted  to  engineer  in  1884.  He  was 
appointed  (1903)  grand  chief  of  the  Inter¬ 
national  Brotherhood  of  Locomotive  Engineers 
(succeeding  grand  chief  Arthur)  and  has  held 
this  office  ever  since.  He  is  a  member  of  the 
Industrial  Peace  Commission. 

STONE,  William  Joel,  American  states¬ 
man  •  b.  near  Richmond,  Ky.,  7  May  1848 ;  d.  14 
April  1918.  He  studied  law  and  was  admitted 
to  the  bar  in  1869  and  practised  at  Nevada, 
Mo.,  in  partnership  with  Judge  C.  R.  Scott. 
In  1872  he  was  elected  prosecuting  attorney  at 
Vernon  County.  He  was  Democratic  Con¬ 
gressman  from  the  12th  Missouri  district  from 
1884-90,  and  was  elected  governor  of  Missouri 
in  1892.  In  1903  he  was  elected  to  the  United 
States  Senate  receiving  re-election  1908  and 
1914.  He  became  chairman  of  the  committee 
on  foreign  relations  after  1913  and  was  one  of 
those  few  who  advocated  that  Americans 
should  be  warned  against  sailing  on  ships  of 
the  belligerents. 


STONE,  William  Leete,  American  histor¬ 
ical  writer:  b.  New  York,  4  April  1835;  d. 
Mount  Vernon,  N.  Y.,  11  June  1908.  He 
graduated  from  Brown  University  in  1858  and 
in  1859  was  admitted  to  the  bar.  He  was 
centennial  historian  for  New  York  and  made 
the  speech  at  Independence  Hall,  10  May  1876. 
He  published  (The  Life  and  Times  of  Sir 
William  Johnson,  Bart}  ;  Revolutionary 
Letters*;  (History  of  New  York  City) ; 
(The  Saratoga  Battle  Grounds* ;  and  Rife  of 
Governor  George  Clinton.* 

STONE,  Witmer,  American  naturalist;  b. 
Philadelphia,  22  Sept.  1866.  He  was  educated 
at  the  University  of  Pennsylvania,  and  was  as¬ 
sistant  curator  in  charge  of  the  museum  of  the 
Academy  of  Natural  sciences,  Philadelphia.  He 
has  published  ( Birds  of  Eastern  Pennsylvania 
and  New  Jersey )  (1894)  ;  ( Mammals  of  New 
Jersey)  (1908);  (Birds  of  New  Jersey) 
(1909)  ;  (Flora  of  Southern  New  Jersey* 
(1912)  ;  ( Birds  of  Yucatan  and  Southern 
Mexico* ;  (The  Molting  of  Birds),  etc. 

STONE.  (1)  A  small  piece  or  fragment  of 
rock;  a  piece  of  rock  adapted  in  size  and  shape 
for  a  specific  purpose,  as  for  building,  etc.  (See 
Building  Materials;  Rocks;  Granite;  Min¬ 
eral  Production  of  the  United  States).  (2) 
In  medicine,  a  calculous  concretion  in  the  blad¬ 
der,  kidney,  etc.  (See  Calculus).  (3)  A  de¬ 
nomination  of  weight.  See  Weights  and 
Measures. 

STONE,  Artificial.  See  Cement;  Con¬ 
crete;  Masonry. 

STONE  AGE,  the  name  given  to. that  pe¬ 
riod  in  the  development  of  prehistoric  man¬ 
kind  when  stone,  bone,  shells  and  wood  were 
the  only  materials  employed  as  tools,  weapons, 
and  implements.  The  term  first  came  into 
recognized  use  by  the  publication  in  1865  of 
Rrehistoric  Times,*  written  by  Sir  John 
Lubbock  (Lord  Avebury),  who  compiled  and 
set  in  order  the  discoveries  made  in  France 
and  elsewhere  during  the  previous  half  century. 
He  classified  the  prehistoric  period  into  three 
divisions,  namely:  Iron  Age,  when  bronze, 
copper  and  stone  were  superseded  by  iron  in 
most  instruments  and  weapons,  continuing  to 
the  present;  Bronze  Age,  preceding  the  use  of 
iron,  when  bronze  was  the  predominant 
material;  and  Stone  Age,  still  earlier,  in  which, 
until  near  its  close,  no  metal  was  made  use  of 
by  men. 

The  Stone  Age  was  further  divided  by 
Lubbock  into  1.  Paleolithic,  Old  Stone  Age, 
the  more  ancient  time  of  chipped  stone  im¬ 
plements;  and  2.  Neolithic,  New  Stone  Age, 
the  more  recent  time  of  polished  stone  im¬ 
plements.  This  classification  persists,  but 
further  collection  of  materials  has  enabled 
archaeologists  to  define  several  subdivisions, 
especially  in  the  Paleolithic  part,  marking 
successive  changes  in  the  population  and  ad¬ 
vances  in  culture,  at  least  in  southern  and 
western  Europe.  Elsewhere  there  seems 
never  to  have  been  such  a  concentration  of 
primitive  humanity,  nor  have  its  remains  been 
so  thoroughly  studied ;  nevertheless  it  is  possible 
in  a  general  way  to  arrange  the  facts  gathered 
in  all  parts  of  the  world  into  the  European 
culture-scheme.  Chronologically,  however,  this 
cannot  be  done.  Some  peoples  learned  how  to 
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smelt  and  forge  iron  long  before  others ; 
bronze  was  made  and  cast  in  some  countries 
earlier  than  in  others ;  and  meanwhile  races 
and  tribes  elsewhere  continued  in  ignorance  of 
either.  In  fact,  savage  peoples  in  remote 
corners  of  the  world  remain  in  the  Stone  Age  to 
the  present  time,  and  will  continue  to  do  so 
indefinitely,  except  for  such  improvements  as 
they  may  adopt  from  more  enlightened 
neighbors.  The  succession  of  stages  in  cultural 
evolution  to  be  outlined  in  this  article  never¬ 
theless  accords  with  the  truth  as  applied  to  any 
one  region  or  race,  because  there  is  never  a 
retrogression  from  a  higher  to  a  lower  stage. 
At  the  same  time  it  seems  probable  that  the 
significant  advances  were  not  often,  if  ever, 
by  slow  evolution,  but  rather  were  owing  to 
the  conquest  and  occupation  of  each  country 
by  strangers  bringing  some  superior  degree  of 
culture. 

Paleolithic  or  Old  Stone  Age  —  It  is 

hardly  a  century  since  the  chance  finding  of 
an  arrowhead  unmistakably  of  human  work¬ 
manship  (i.e.  an  artifact)  deep  in  the  gravel 
of  the  Somme  Valley,  in  France,  led  to  an 
immediate  and  lively  interest  in  the  new  science 
of  prehistoric  anthropology,  and  to  extended 
explorations  not  only  in  France  but  all  over 
the  world.  This  soon  resulted  in  large  col¬ 
lections  of  objects  picked  up  on  the  surface, 
taken  from  various  depths  in  river-sands  and 
gravel-deposits,  or  found  in  caves,  peat-bogs, 
graves,  etc.  These  were  attentively  studied  not 
only  with  reference  to  material,  form  and 
possible  purpose,  but  in  the  light  of  geography 
and  geology,  in  order  to  determine  their  rel¬ 
ative  age.  The  determination  of  the  geological 
position  in  which  each  relic  was  found  was 
particularly  important.  The  general  result  of 
50  years  of  study  has  been  the  perception  and 
arrangement  of  the  following  series  of  culture- 
groups,  or  “stages®,  within  the  Paleolithic 
period,  numbered  from  the  oldest  (1)  to  the 
most  recent  (8)  : 

8.  Azilian-Tardenoisian  4.  Mousterian 

7.  Magdelenian  3.  Acheulian 

6.  Solutrean  2.  Chellean 

5.  Aurignacian  1.  Prechellean 

A  brief  account  of  the  geological  record  is 
here  necessary  in  order  to  place  the 
earliest  traces  of  man  in  the  -45tone  Age 
in  proper  perspective.  All  readers  are 
probably  acquainted  with  the  fact  that  an 
era  of  intermittent  glaciation  that  in  its 
maximum  effects  covered  nearly  all  of 
the  northern  hemisphere  with  an  arctic  climate 
and  thick  ice,  intervened  between  the  close  of 
the  Tertiary  (Pleistocene  division)  and  the 
beginning  of  the  Quaternary  era,  which  latter 
immediately  preceded  the  present  conditions. 
This  Glacial  Period,  as  it  is  termed,  is  now 
known  to  have  been  not  continuous,  but  to 
have  had  —  at  any  rate  in  Europe  —  three 
breaks,  during  which  intervals  the  ice  disap¬ 
peared  and  a  mild  climate  prevailed.  This 
amelioration  was  most  marked  following  the 
second  ice-period,  when  for  an  immensely  long 
time  both  Europe  and  North  America  were 
restored  to  a  climate  and  appearance  not 
greatly  different  from  the  present.  Forests 
and  vegetation  were  much  the  same  as  now, 
and  most  of  the  animals,  with  the  addition 
(perhaps  implying  a  somewhat  warmer  climate) 


of  hippopotami,  elephants,  rhinoceroses,  lions, 
and  some  other  now  tropical  species,  all  long 
ago  extinct. 

Eolithic  Relics.— In  geological  formations 
of  this  “Eolithic®  time  have  been  found  rudely 
chipped  and  hammered  stones  that  are  regarded 
by  most  archaeologists  as  true  artifacts,  and 
are  called  “eoliths.®  It  is  very  likely  that  some 
of  them  are  really  of  human  handiwork;  and 
it  is  believed  by  many  persons  that  an  indica¬ 
tion  of  their  makers  is  given  by  the  discovery, 
in  1907,  deep  in  a  gravel-bed  near  Piltdown 
in  Kent,  England,  of  a  broken,  fossilized  skull 
having  human  characteristics.  Piltdown  is  on  a 
plateau  abounding  in  eolithic  flints  and  broken 
pebbles.  This  skull  has  been  the.  subject  of 
intense  study  and  discussion.  All  its  features, 
as  well  as  the  brain  capacity,  denote  a  being 
inferior  to  any  other  prehistoric  race  known ; 
but  its  relationship  to  them,  or  to  the  more 
recent  inhabitants  of  the  globe,  remains  unde¬ 
termined;  it  is  not,  in  fact,  fully  conceded  to- 
be  anything  but  the  braincase  of  an  anthropoid 
ape.  These  rude  relics  of  the  dawn  of 
humanity  mark  the  Pre-Chellean  stage ;  and  the 
situation  implied  would  be  dubious  were  it  not 
that  in  some  places  the  accompanying  imple¬ 
ments  are  convincingly  of  human  workman¬ 
ship,  and  were  it  not  that  an  indubitable  relic 
of  a  human  frame  has  been  exhumed:  for  in 
the  sands  of  Maurer,  near  Heidelberg,  Ger¬ 
many,  there  was  found,  in  1907,  a  human  lower 
jaw,  which  is  the  oldest  or  earliest  known  repre¬ 
sentative  of  the  human  race.  This  Heidelberg 
man  ( Homo  heidelbergensis )  had  many  apelike 
features,  but  he  was  unmistakably  human,  and 
his  period  is  estimated  at  250,000  years  ago. 

Pre-Chelleans. —  This  long  warm  period 
was  followed  by  one  of  great  aridity,  changing 
latterly  into  a  moist,  cooling  phase  that  brought 
a  renewed  glaciation,  which,  however,  did  not 
extend  nearly  as  far  toward  the  south  as  has 
the  earlier  ones ;  and  after  a  time  the  glaciers 
again  retreated,  and  a  third  warm  stage  re¬ 
newed  livable  conditions  throughout  the  North 
Temperate  Zone,  so  that  southern  Europe  and 
northern  Africa  again  became  occupied  by 
human  inhabitants.  They  were  nomadic  sav¬ 
ages,  no  doubt,  wandering  along  the  river 
courses;  and  they  possessed  so  little  ingenuity 
that  they  were  able  to  improve  very  little  the 
shapely  pebbles,  or  accidentally  fractured  flints 
and  other  sharp-edged  stones  that  they  picked 
up  and  tried  to  use  as  aids  to  their  hands.  That 
these  rude  Pre-Chellean  forerunners  of  man¬ 
kind  existed  for  an  immensely  long  time,  and 
became  widely  diffused,  is  shown  by  the  fact 
that  in  every  part  of  the  world  their  rough  im¬ 
plements  are  to .  be  found,  substantially  alike 
whatever  the  region. 

Chellean  Stage. —  The  first  indication  of 
advance  is  that  stage  called  Chellean,  in  which 
men  had  not  only  improved  in  the  shap¬ 
ing  of  flint  pieces  to  service,  but  invented 
new  tools.  Its  characteristic  implement  is 
the  “hand-ax®  ( coup  de  poing,  of  the  French),, 
in  which  an  elongated  pebble  of  flint  or 
quartzite  was  flaked  by  chipping  it  on  both 
sides  to  a  point  at  one  end,  while  usually  the 
natural  roundness  of  the  stone  was  left  at  the 
other.  This  tool  was  roughly  almond-shaped, 
of  any  convenient  size,  and  was  grasped  in  the 
palm  of  the  hapd,  it  having  no  other  sort  of  a 
handle, 
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Acheulian  Stage. — A  more  advanced  stage 
of  this  industry  is  marked  particularly  by  the 
earliest  evidence  of  knowledge  how  to  kindle  a 
fire  —  probably  the  most  momentous  single  dis¬ 
covery  in  human  history.  The  flaked  flints 
and  other  worked-stones  of  this  culture-stage 
are  much  superior  in  both  form  and  variety  of 
utility  to  those  of  the  Chellean,  and  represent 
a  really  remarkable  advance  in  intellectuality 
and  in  breadth  of  life.  This  Acheulian  period 
was  brought  to  an  end,  slowly  but  steadily,  by 
the  approach  of  the  fourth  recurrence  of 
glacial  cold  in  Europe,  after  a  third  interglacial, 
or  warm,  interval  of  about  125,000  years,  dur¬ 
ing  which  man  had  progressed  in  industry  from 
Pre-Chellean  inability  to  the  excellence  of 
Acheulian  productions,  which  imply  a  very  con¬ 
siderable  elevation  above  a  mere  animal 
existence. 

Mousterian  Stage. —  The  arid  and  steadily 
cooling  climate  of  Acheulian  times  was  fol¬ 
lowed,  as  has  been  stated,  by  a  fourth  glaciation, 
equivalent  to  what  in  North  America  was  the 
last  and  greatest  <(glacial  period,®  when  one 
ice-cap  covered  all  Europe  north  of  the  Baltic, 
and  another  spread  far  outward  from  the 
Alps;  and  the  climate  was,  of  course,  exceed¬ 
ingly  cold.  This  is  the  (<Reindeer  Period®  of 
the  older  writers  on  prehistoric  antiquities,  a 
name  suitable  enough  since  that  and  other  boreal 
animals  characterized  the  semi-arctic  fauna 
of  all  the  North  Temperate  Zone.  During  this 
cold  time,  estimated  to  have  lasted  25,000  years, 
man  continued  to  exist  in  what  is  termed  the 
Mo usterian  stage  of  culture;  but  under  the 
hard  conditions  of  life  at  that  time  mankind 
deteriorated,  judging  by  the  inferiority  of  his 
tools  as  compared  with  those  of  his  Acheulian 
predecessors.  His  relics  are  found  most 
abundantly  in  southern  Europe,  and  in  caves, 
which  were  then  first  resorted  to  as  permanent 
human  habitations,  the  wintry  weather  driving 
men  to  seek  their  snug  shelter.  The  Mousterian, 
then,  is  the  true  ^cave-man.®  What  he  was 
like  is  known  from  a  great  number  of  skulls 
and  other  parts  of  skeletons  exhumed  from 
cave-floors  and  other  subterranean  deposits  of 
this  time.  The  first  important  find  of  the  kind 
was  in  1856  in  a  grotto  in  the  Neanderthal 
(Neander  Valley)  near  Dusseldorf,  Rhenish 
Prussia;  but  since  then  skulls  and  other  bones 
in  excellent  preservation  have  been  procured  at 
Canstatt  in  Germany,  Spy  in  Belgium,  Sipka 
in  Moravia,  Krapina  in  Croatia,  and  at  many 
places  in  southern  France,  especially  in  the 
caves  at  Le  Moustier  in  Dordogne,  from  which 
the  period  derives  its  name. 

Neanderthal  Cave-Dwellers.  —  Southern 
France,  a  limestone  region,  is  honeycombed 
with  caves  (see  Cave-Dwellers),  and  seems  to 
have  been  the  most  populous  centre  of  the 
Neanderthals  (q.v.)  — an  intermediate  race  that 
extended  from  England  to  Hungary,  at  least, 
and  were  the  typical  savages  of  Paleolithic 
times.  They  were  men  of  a  species  ( Homo 
neanderthalensis )  superior  to  the  Heidelberg 
type  of  Chellean  times  (possibly  their  ancestor), 
but  retained  apelike  characteristics,  and  cer¬ 
tainly  were  far  inferior  in  physique,  as  in  mind, 
to  the  Neolithic  men,  presently  to  be  described. 
The  skull  of  the  Neanderthal  man  was  char¬ 
acterized  by  an  extremely  receding  forehead, 
by  the  great  ridges  of  bone  above  the  eves,  a 
massive  jaw  with  little  chin,  and  very  strong 


teeth  and  chewing-muscles,  indicating  that  these 
ancient  people  were  meat-eaters.  They  were 
men  of  stocky,  robust  frames,  averaging  about 
five  feet  and  four  inches  in  height,  but  they 
had  not  yet  acquired  a  fully  erect  attitude  of 
body. 

The  relics  of  the  earlier  part  of  the  Mous¬ 
terian  period  show  little  advance  over  the  pre¬ 
ceding  culture;  but  later  the  increased  employ¬ 
ment  of  the  sharp,  knife-like  flint-flake,  re¬ 
touched  on  one  side  only,  is  observable,  and  a 
gradual  increase  in  the  making  of  different 
hunting-weapons,  and  of  small  awls,  scrapers 
and  so  forth,  of  stone  and  bone,  and  of  needles 
necessary  to  sewing  the  skin  clothing  re¬ 
quired  in  the  colder  weather  of  that  time  as 
compared  with  the  era  of  their  remote  fore¬ 
fathers.  Is  it  not  possible  that  the  improve¬ 
ment  noted  may  be  the  result  of  the  greater 
wants  to  be  filled,  and  energy  required^thereby, 
owing  to  the  increased  difficulty  of  maintaining 
existence  and  comfort  in  a  cold  world?  No 
evidence  that  these  cave-men  had  or  knew  of 
the  bow  and  arrow  has  yet  come  to  light. 

As  the  glaciers  of  this  Mousterian  period  of 
cold,  which  lasted  many  thousands  of  years, 
melted,  returning  warmth  of  climate  introduced 
the  post-glacial  conditions  that  with  minor 
changes  have  continued  to  the  present.  It  was 
at  this  juncture  that  the  Neanderthal  race  came 
to  an.  end,  and  did  so  with  a  relative  suddenness 
that  is  astonishing.  The  latest  student  of  the 
matter.  Prof.  H.  F.  Osborn,  regards  it  as  a 
case  of  the  complete  extinction  of  a  species. 
<(So  far  as  we  know  at  present,®  he  declares, 
<(the  Neanderthals  were  entirely  eliminated;  no 
trace  of  the  survival  of  the  pure  Neanderthal 
type  has  been  found  in  any  of  the  Upper- 
Paleolithic  burial-sites.®  With  their  disappear¬ 
ance  ends  the  Mousterian  stage,  and  the  Lower- 
Paleolithic  period. 

The  Upper  Paleolithic. —  In  the  strata  over- 
lying  that  in  which  the  relics  of  the  Mousterian 
or  Cave-man  culture  are  found,  lie  the  evi¬ 
dences  of  a  new  and  different  kind  of  industry, 
which  introduces  the  Upper-Paleolithic  division 
of  the  Old  Stone  Age. 

This  is  known  as  the  Aurignacian  culture, 
and  is  attributed  to  the  immigration  into 
western  Europe  of  a  race  of  men,  probably 
from  the  southeast,  as  Aurignacian  relics  are 
found  on  all  the  shores  around  the  Mediter¬ 
ranean  Sea.  The  inroad  of  these  foreign 
and  better-armed  people  was  followed  by  the 
destruction  of  the  race  of  Cave-men,  whose 
grottoes  and  rock-shelters  were  adopted  as 
homes  by  their  conquerors.  This  happened,  it 
is  believed,  between  25,000  and  30,000  years 
ago.  Who  were  these  strangers?  Whence,  did 
they  come?  It  is  believed  that  they  were 
Asiatics  who.  had  slowly  worked  their  way 
westward  chiefly,  if  not  wholly,  along  the 
southern  shore  of  the  Mediterranean  into  and 
beyond  Spain. .  They  were  true  men  —  Homo 
sapiens  —  not  intermediate  in  structure  and 
ability  between  human  and  simian,  as  were 
their  predecessors  in  Europe.  In  short  they 
are  the  ancestors  of  a  large  part  of  the  men  of 
to-day,  and  it  is  unfortunate  that  they  are  not 
known  by  a  better  name  than  <(Cro-Magnons® — 
the  designation  of  the  cave  in  Dordogne, 
France,  where  their  first-known  skeletons  were 
obtained.  They  were  tall,  well-built  men,  with 
heads  long  fore  and  aft  (dolichocephalic),  and 
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with  broad  faces,  pleasing  features  and  well- 
developed  chins.  Probably  the  complexion  of 
the  skin  was  dark.  They  were  men  of  large 
brains,  a  race,  in  Osborn's  opinion,  (<capable  of 
ideas,  of  reasoning,  of  imagination,  and  more 
highly  endowed  with  artistic  sense  and  ability 
than  any  uncivilized  race  which  has  ever  been 
discovered.®  A  large  volume  would  be  needed 
to  describe  thoroughly  all  of  their  industrial 
and  social  life  as  shown  by  the  relics  of  the 
four  successive  stages  of  culture  into  which 
their  long  history  has  been  divided  by  archaeol¬ 
ogists.  It  must  be  summarized  here  in  a  few 
paragraphs. 

The  Cro-Magnons.— The  Cro-Magnons  were 
essentially  hunters,  living  on  the  flesh  of  wild 
beasts,  including  the  mammoth,  an  extinct  rhi¬ 
noceros  (elasmothere),  aurochs,  wild  horse  and 
other  animals  of  the  forests  a*nd  plains.  They 
dwelt  not  only  in  caves  and  rock-shelters  but 
in  great  winter-camps,  where  they  built  clusters 
of  houses  made  of  timbers  and  covered  with 
hides,  many  sketches  of  which  they  have  left 
for  our  information.  But  they  were  nomads, 
and  in  summer  wandered  in  hunting  and  fish¬ 
ing  bands, ,  for  there  is  no  evidence  that  agri¬ 
culture  was  practised.  They  had  excellent 
weapons  ^of  chipped  stone  for  both  warfare 
and  hunting,  and  probably  used  bows  and  ar¬ 
rows.  They  made  various  hooks  and  spears  for 
fishing,  and  tools  of  stone,  bone  and  horn  for 
the  preparation  of  skins,  for  sewing  and  other 
household  purposes;  but  they  made  no  pottery. 
In  some  regions  they  advanced  in  culture  more 
than  elsewhere.  They  spread  in  Aurignacian 
times  from  the  upper  Danube  in  the  East  to 
Belgium  and  Britain  in  the  West,  but  southern 
France  was  the  most  populous.  There  it  was 
that  their  life  came  to  be  most  settled,  and  the 
extraordinary  art  that  distinguished  the 
Aurignacian  time  was  most  highly  developed. 
The  soil  of  the  caves  occupied  by  the  people 
of  this  period,  and  the  sites  of  their  camping- 
places,  abound  in  small  flint-flakes  carefully 
pointed  into  delicate  engraving  tools  —  among 
them  one  shaped  just  like  a  modern  burin.  It 
was  with  these  gravers  that  they  cut  from 
ivory  and  soapstone  statuettes  of  animal  and 
human  figures,  or  incised  on  slabs  of  slate, 
tusks,  flat  bones,  antlers,  and  especially  on  the 
walls  of  grottoes,  pictures  of  the  beasts  about 
them,  scenes  of  the  chase,  drawings  of  their 
houses,  etc.,  sketched  not  only  with  startling 
fidelity  to  nature  but  with  an  artistic  sense 
marvelous  in  the  circumstances.  They  had  a 
love  of  beauty,  an  instinct  for  true  art,  which 
led  them  to  try  to  ornament  everything  they 
used ;  and  this  art  was  steadily  cultivated  and 
developed  until  it  reached  its  astonishing 
culmination  in  Magdalenian  times.  The  cutting 
out  of  figures  in  bas-relief  from  stone  surfaces 
(usually  a  cavern  wall),  and  the  modeling  of 
statuettes,  are  distinctively  Aurignacian ;  and  in 
this  stage,  also,  painting  had  its  birth,  for  many 
of  the  colored  drawings  that  adorn  the  walls 
and  ceilings  of  the  caves  date  from  this  period 
—  for  examples,  the  red-outlined  bison  and 
aurochs  in  the  grotto  of  Castillo,  Spain,  and  the 
spirited  drawings  in  red  ochre  of  the  woolly 
rhinoceros,  and  of  a  stag  in  the  cave  at  Font 
de  Gaume,  France.  In  many  cases  the  Aurig¬ 
nacian  artist  carved  the  outlines  and  distin¬ 
guishing  features  of  his  subject  in  deeply  in¬ 


cised  lines,  with  minute  attention  to  character¬ 
istic  details.  Therefore  zoologists  find  some 
of  these  portraits  of  animals  valuable  to  them, 
particularly  with  reference  to  the  history  of 
horses  in  Europe.  The  picture  whose  outlines 
were  thus  engraved  was  then  coated  with  a  red¬ 
dish  or  yellowish  paint  composed  of  ochre  and 
manganese  mixed  on  a  palette  of  schist. 

Solutrean  Culture. —  The  Aurignacian  stage 
was  succeeded  by  the  Solutrean.  This  horizon 
is  distinguished  by  the  presence  in  its  remains 
of  the  most  delicately  and  perfectly  worked 
leaf-shaped  flints  for  knives,  heads  of  spears, 
javelins  and  arrows,  and  in  general  by  a  sud¬ 
den  great  improvement  in  the  manufacture  and 
design  of  all  objects  made  of  flint  or  quartz. 
This  skilful  culture,  evidences  of  which  are 
spread  from  the  lower  Danube  Valley  to  the 
Bay  of  Biscay,  is  believed  to  be  the  product  of 
fresh  immigration  of  people  from  the  teeming 
East,  who  moved  westward  along  the  northern 
border  of  the  Black  Sea  and  advanced  up  the 
Danube  Valley  and  finally  became  predominant 
in  southern  Europe;  yet  it  seems  plain  that 
the  Cro-Magnons  were  not  utterly  destroyed 
even  there,  and  that  both  in  northern  Europe 
and  south  of  the  Pyrenees  they  persisted  in 
force.  These  invading  Solutrean  folks,  who 
take  their  name  from  a  vast  camp,  ringed  with 
the  turf-covered  bones  of  tens  of  thousands  of 
horses,  slaughtered  for  food,  near  Solutre  in 
southern  France,  were  a  practical  people,  ruder 
than  those  they  had  overcome,  and  during  their 
time  art  declined. 

Magdalenian  Culture. —  Comparative  re¬ 
finement  revived,  however,  during  the  succeed¬ 
ing  stage,  the  Magdalenian,  when  art  was  de¬ 
veloped  to  its  highest  perfection  in  prehistory. 
Whatever  may  have  been  the  racial  character 
of  the  Solutrean  people,  the  Magdalenean  folk 
were  unquestionably  of  Cro-Magnon  stock. 
What  was  the  occasion  of  the  change  that  ar¬ 
chaeologists  note  at  this  point  can  only  be  con¬ 
jectured,  but  the  fact  is  plain.  These  Magda¬ 
lenian  Cro-Magnons  attained  in  this  period 
their  highest  culture  and  widest  dispersion  of 
the  race.  They  have  been  traced  northward  to 
England  and  central  Belgium,  and  eastward 
throughout  central  Germany,  but  never,  ap¬ 
parently,  colonized  Italy  or  southern  Spain. 
They  were,  as  before,  a  nomadic  and  hunter 
people ;  but  by  this  time  the  cold,  wet  climate 
had  gradually  softened  into  a  warmer  and  dry¬ 
ing  one,  and  the  growth  of  dense  forests  every¬ 
where  made  the  chase  more  and  more  difficult 
and  arduous.  Moreover  the  animals  going  in 
herds,  such  as  the  reindeer,  wild  cattle  and 
horses,  that  needed  large  open  grazing  areas, 
had  departed.  In  conformity  with  this  the 
Magdalenians  gradually  became  less  nomadic, 
and  depended  more  on  fishing  than  on  hunting 
for  subsistence.  Under  these  sedentary  and 
softening  influences  the  craft  of  the  flintworker 
declined,  for  only  poor  and  simple  kinds  of 
stone  implements  are  recovered  from  village- 
sites  of  this  time  of  decay;  but  the  village-sites 
yield  great  numbers  of  skilfully  contrived 
hooks,  harpoon-heads,  and  other  fishing-tools, 
chiefly  made  of  bone.  The  style  is  quite  new, 
and  now  are  first  seen  round  and  barbed  bone 
spearheads,  the  earliest  with  only  an  experi¬ 
mental  barb,  but  later  always  furnished  with 
rows  of  recurved  barbs  along  their  sides. 

In  this  quieter  life,  where  in  the  long-settled, 
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favorable  and  populous  districts  of  southern 
France  and  the  neighboring  border  of  Spain  the 
people  must  have  obtained  a  firm  tribal  organi¬ 
zation,  the  Magdalenians  acquired  that  power 
of  draftsmanship,  sculpture  and  painting  that  has 
astonished  the  critical  world,  and  has  been  il¬ 
lustrated  so  thoroughly  in  several  recent  books, 
as  those  of  Sollas,  Elliot  and  Osborn,  and  in  the 
Annual  Reports  of  the  Smithsonian  Institution, 
not  to  mention  the  many  learned  writings  in 
French,  Spanish  and  German.  Nearly  all  the 
finest  painting  of  this  period  as  well  as  that 
of  the  Aurignacian  artists  is  on  the  walls  and 
ceilings  of  deep  and  totally  dark  caverns  —  a 
fact  that  has  caused  much  speculation  as  to  the 
motive  that  carried  such  art  into  places  where 
the  work  could  be  made  or  observed  only  by 
lamplight.  ((It  would  appear,®  remarks  Osborn, 
(<that  the  love  of  art  for  art’s  sake  .  .  . 

together  with  the  fine  spaces  which  these  cav¬ 
erns  alone  afforded  for  large  representations, 
may  be  an  alternative  explanation.® 

Azilian-Tardenoisian  Invasion. —  The  de¬ 
cline  of  the  Cro-Magnons  may  have  been  owing 
largely  to  environmental  causes ;  but  it  may 
have  been  accelerated  by  the  arrival,  probably 
occasioning  long  battling,  of  two  streams  of 
newcomers,  one  of  which,  known  as  the  Azili- 
ans,  spread  all  over  France  and  Belgium,  and 
the  other,  the  Tardenois,  occupied  Spain  at  first, 
but  gradually  coalesced  with  the  other.  Their 
flints  are  small  and  peculiar,  totally  unlike  any¬ 
thing  used  by  the  Cro-Magnons.  This  may 
have  been  the  result  of  a  necessary  change  in 
the  character  of  hunting  weapons,  for  now 
southern  Europe  was  covered  with  heavy  for¬ 
ests,  the  reindeer  had  retreated  to  the  North 
and  the  stag  was  the  principal  game-animal ;  in 
fact  the  people  seem  to  have  depended  mainly 
on  fishing  for  subsistence.  The  climate  was 
still  cool  and  moist,  and  therefore  the  use  of 
caves  and  rock-shelters  continued,  but  otherwise 
the  habits  and  culture  of  these  final  races  of 
Paleolithic  man  in  southern  Europe  were  to¬ 
tally  different  from,  without  being  much  in  ad¬ 
vance  of  those  of  the  Magdalenians.  Who  were 
these  final  Paleoliths?  The  Azilians  were  a 
brachycephalic  people,  the  first  of  that  type  to 
appear  in  the  West ;  and  it  is  believed  that  they 
may  represent  the  first-comers  of  the  Alpine, 
or  Celtic,  race  of  modern  ethnology.  They  are 
often  designated  as  the  Furfooz  stock.  The 
other  was  a  long-and-narrow-headed  race  that 
came  in  from  northern  Africa  via  Spain,  and 
are  thought  to  represent  the  earliest  indication 
of  what  Sqrgi  calls  the  Mediterranean  race.  It 
is  evident  that  both  were  mentally  superior 
to,  and  more  broadly  cultivated  than,  the  Cro- 
Magnons,  except  in  artistic  matters,  and  sub¬ 
dued  the  latter  completely;  yet  there  is  evidence 
that  in  southern  France,  at  least,  large  commu¬ 
nities  of  Cro-Magnons  continued  to  live  and 
develop,  and  have  persisted  there  to  the  present 
day.  After  a  few  centuries,  however,  these 
Azilian-Tardenois  men,  the  last  of  the  purely 
hunting-races,  themselves  suffered  displacement 
by  the  incoming  of  a  more  advanced  people 
moving  westward  along  the  great  Mediterranean 
highway  of  migration,  and  with  their  disappear¬ 
ance  the  Old  Stone  Age  comes  to  an  end. 

Neolithic,  or  the  Age  of  Polished  Stone. — 
The  notion  formerly  prevalent  that  there  was 
a  sudden  clearing  away  of  Paleolithic  men  and 
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things,  and  an  equally  sudden  supercession 
of  Neolithic  people  and  culture,  has  been  aban¬ 
doned  before  the  progress  of  information.  Men 
in  different  parts  of  the  world  have  always  ad¬ 
vanced  toward  better  conditions  at  an  unequal 
pace;  and  in  most  cases,  as,  for  example,  our 
North  American  Indians,  who  at  the  time  of 
their  discovery  by  Europeans  were  in  the  Neo¬ 
lithic  stage,  no  evidence  can  be  found  of  just 
how  or  when  the  advanced  step  was  taken.  In 
southern  Europe,  where  circumstances  favor  a 
clearer  local  understanding  of  prehistory,  it 
appears  probable  that  between  7,000  and  10,000 
years  ago  strangers  began  to  filter  in  from 
the  eastward  along  the  Mediterranean  shores, 
and  to  settle  in  selected  spots ;  and  that 
this  process  went  on  —  not  always  peacefully, 
we  may  imagine  —  until  the  inferior  occupiers 
of  the  land  had  been  displaced,  or  absorbed  and 
educated,  and  the  superior  culture  was  generally 
established  —  a  matter  probably  of  a  few  cen¬ 
turies.  These  immigrant  conquerors,  who 
brought  with  them  new  arts  of  life,  and  dis¬ 
possessed  the  wandering  hunters,  introduced  in 
western  Europe  the  Neolithic  Age.  Whether  a 
similar  conquest  or  a  more  peaceful  process  of 
intellectual  development  produced  the  same  ‘re¬ 
sult  in  other  parts  of  the  world  remains  to  be 
discovered.  In  the  earlier  part  of  their  history, 
at  least,  the  Neolithic  men  continued  to  make 
and  use  strong  hatchets,  picks,  flake-knives,  etc., 
of  flint  and  quartz,  but  the  patterns  were  more 
serviceable ;  and  they  introduced  an  entirely  new 
article  in  the  stout  axe,  the  chisel-like  <celt,) 
and  other  tools  made  of  granite,  jasper  and 
other,  tough  rocks,  and  formed  by  hammering, 
grinding,  and  then,  often,  polishing.  This  is 
the  distinctive  mark  of  the  Neolithic  period,  but 
other  dstinctive  innovations  followed,  of  which 
the  most  important,  socially,  perhaps,  was  the 
making  of  pottery.  They  had  the  rudiments 
of  agriculture,  had  domesticated  the  dog  and 
ox  and  pig,  refused  to  hunt  horses  for  food  but 
captured  and  tamed  them ;  and  to  carry  on  these 
domestic  industries  they  were  settled  in  defen¬ 
sive  houses  and  villages,  an  excelllent  idea  of 
which  may  be  had  from  the  remains  of  their 
lacustrine  towns  (see  Lake-Dwellers)  in 
Switzerland  and  Italy.  This  article  may  fitly 
be  closed  by  a  comprehensive  extract  from  Boyd 
Dawkins’s  standard  work  ( Early  Man  in 
Britain) :  <(The  arts  of  spinning,  weaving,  min¬ 
ing  and  pottery-making  were  known,  and  that 
of  boat-building  had  advanced  sufficiently  far 
to  allow  of  voyages  being  made  from  France  to 
Britain,  and  from  Britain  to  Ireland.  Traffic 
was  carried  on  by  barter  and  stone  axes  were 
distributed  over  areas  far  away  from  those  in 
which  the  stone  was  found.  Tombs  also  were 
built,  some  of  imposing  grandeur,  for  the  habi¬ 
tation  of  the  dead  in  the  after-world,  in  which 
the  spirits  were  supposed  to  lead  a  life  not  very 
different  from  that  of  the  living,  and  at  which 
they  were  worshipped  by  the  family  or  tribe, 
after  the  manner  of  the  red  Indians  and  many 
African  peoples.  .  .  .  The  neolithic  civili¬ 

zation  was  long  established,  and  underwent  so 
little  change,  if  any,  in  the  lapse  of  ages  that  no 
traces  of  a  change  have  been  preserved  to  our 
times.  Its  duration  varied  in  different  coun¬ 
tries,  and  it  yielded  place  to  a  higher  culture  in 
Greece  and  Italy  long  before  it  passed  away 
from  central  and  northern  Europe.® 
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Ernest  Ingersoll. 

STONE  CIRCLES,  circles  of  standing 
stones  and  of  small  boulders,  found  throughout 
Great  Britain  and  in  some  places  on  the  conti¬ 
nents  of  Europe,  Asia  and  Africa.  See  Stones, 
Standing. 

STONE  COAL,  a  name  used  to  some  ex¬ 
tent  in  the  United  States  and  in  England  for 
anthracite  coal  to  distinguish  it  from  soft  coal 
or  bituminous  coal.  On  the  continent  of  Eifrope 
it  is  more  frequently  used  to  distinguish  the 
older  (Carbonic)  coals  form  the  later  Mesozoic 
and  Cenozoic  coals  and  lignites. 

STONE-CROP,  a  plant,  also  called  live- 
for-ever.  See  Sedum. 

STONE-CUTTING  AND  -DRESSING. 

This  is  the  art  of  shaping,  fitting,  smoothing  and 
finishing  quarried  stone,  for  use  in  masonry, 
foundations  of  monuments,  arches,  etc.  (For 
the  preliminary  steps  of  taking  out  the  stone 
see  Quarrying;  Drill  and  Drilling,  the 
drill  being  one  of  the  most  important  machines 
used  in  quarrying  stone).  Stone-cutting  is 
more  than  a  mechanical  operation ;  it  in¬ 
volves  theoretical  and  geometrical  calcula¬ 
tions.  The  study  of  these  is  often  termed 
Stereotomy.  It  involves  some  knowledge  of 
architecture,  and  very  exact  calculations.  Sup¬ 
pose  that  stones  are  required  to  be  cut  for  an 
arch  of  100  feet  span  and  25  feet  rise.  The 
exact  curve  and  angle  of  each  particular  stone 
must  be  determined  geometrically,  and  drawings 
made  to  guide  the  cutter.  In  the  case  of  mass¬ 
ive  stone  fronts  for  buildings,  in  which  per¬ 
haps  carvings  occur,  the  design  must  be  first 
perfected  on  paper,  and  sometimes  models  are 
made  of  more  intricate  parts.  When  dealing 
with  angles  the  stone-cutter  speaks  of  a  batter 
of  one  in  10,  meaning  that  there  is  a  change 
of  angle  of  one  inch  in  width  in  10  inches  of 
length.  Or  he  will  specify  a  one  in  five  rise, 
indicating  the  angle  above  the  horizontal. 

The  primary  tools  of  the  stone-cutter  are 
heavy  hammers  and  chisels,  the  latter  being 
operated  with  wooden  mallets.  By  striking  a 
stone  a  number  of  heavy  blows  with  an  edged 
hammer,  along  a  given  line,  it  will  break  ap¬ 
proximately  on  that  line.  The  more  valuable 
stones,  as  imported  marbles,  are  sawed,  to  avoid 
waste  of  material.  For  knocking  off  projec¬ 
tions  of  stones  from  the  quarry,  a  blunt  double- 
faced  hammer  is  used,  of  perhaps  20  to  30 
pounds  weight.  Next,  for  roughly  shaping,  the 
face  hammer  may  be  employed,  this  tool  having 
one  blunt  and  one  sharp  face,  and  weighing 
ordinarily  20  to  25  pounds.  The  cavil,  having 


one  blunt  and  one  pyramidal  point,  is  also  use¬ 
ful  for  rough  dressing,  and  is  somewhat  lighter 
than  the  face  hammer.  The  mason’s  pick  is 
straight,  double  pointed,  and  commonly  18 
inches  long.  It  is  useful  for  rough-dressing 
soft  stone.  The  mason’s  axe  or  pean-hammer 
has  two  cutting  edges,  of  three  to  four  inches 
wide.  It  is  useful  after  the  cavil,  to  prepare 
the  stone  for  the  patent  hammer.  The  tooth- 
axe  has  a  serrated  double  head  and  is  not  suited 
to  very  hard  stone.  The  bush  hammer  has  a  head 
made  of  a  series  (as  36)  of  steel  pyramidal  points 
bound  together;  the  points  vary  in  size  accord¬ 
ing  to  the  work  to  be  done.  The  Crandall  and 
the  patent  hammer  are  forms  of  steel  blades  or 
chisels  clamped  together  and  used  for  finishing. 
Hand  hammers,  mallets  and  chisels  complete  the 
common  tools  of  the  mason  for  hand  dressing. 
Chisels  are  named  as  tooth-chisels,  splitting 
chisels  and  pitching  chisels,  the  latter  being  used 
in  forming  a  straight  square  edge  on  a  stone. 
Short-handled,  heavy  mallets  are  employed  with 
the  chisels.  In  using  a  stone  chisel,  it  has  to 
be  directed  at  such  an  angle  as  will  break  off 
the  weaker  part  of  the  stone.  The  knack  of 
this  is  soon  learned,  and  the  experienced  stone¬ 
cutter  will  remove  with  each  blow  almost  ex¬ 
actly  what  he  calculates  on  doing.  For  rapid 
stone-cutting,  pneumatic  tools  are  now  em¬ 
ployed.  The  pneumatic  hammer,  operated  like 
the  familiar  pneumatic  rivetter,  is  very  speedy 
in  operation.  Pneumatic  plug  drills  and  bush¬ 
ing  tools  are  made  and  operated  on  the  same 
principle,  air  pressure  supplying  force  for  the 
blow,  and  a  spring  returning  the  tool  to  position. 
Portable  surfacing  machines  are  used  on  large 
stones,  an  adjustable  arm  being  swung  over 
the  stone,  and  aligned  to  the  work.  Any  one 
of  a  variety  of  surfacing  tools  may  be  inserted 
in  the  tool  carrier,  and  when  the  compressed 
air  is  turned  on  the  tool  pounds  away  at  a  fixed 
level  under  the  guidance  of  the  operator,  who 
directs  it  over  the  entire  surface  requiring  to 
be  dressed.  The  stone  saw  is  commonly  em¬ 
ployed  for  cutting  up  marble  and  sandstone. 
The  cuts  made  are  not  quite  smooth,  and  may 
be  rubbed  off  with  a  slab  and  grit,  operated  by 
hand  or  power  with  water.  Consult  French, 
<Stereotomy)  (1906);  Warren,  Problems  in 
Stone  Cutting*  (1911);  Howe,  <Masonry* 
(1915). 

STONE  OF  DESTINY.  See  Lia-fail. 

STONE  FERRY,  Battle  of.  During  the 

Revolutionary  War  an  engagement  took  place 
here  (20  June  1779)  between  the  small  en¬ 
trenched  force  of  British  troops  under  Lieu- 
tenant-Uolonel  Maitland  and  a  much  larger  body 
of  the  American  forces  under  General  Lincoln ; 
the  latter’s  attack  was  repulsed  and  Lincoln 
was  obliged  to  withdraw  as  General  Moultrie 
had  failed  to  carry  out  the  orders  for  prepared¬ 
ness  and  fresh  forces  came  from  the  John's 
Island  garrison  of  Britishers.  The  Americans 
sustained  a  loss  of  about  150  and  the  British 
about  130. 

STONE-FLY,  an  aquatic  neuropterous  in¬ 
sect,  much  used  as  a  bait  in  trout-fishing  by 
anglers.  These  flies  belong  to  the  platypterous 
sub-order  Perlaria,  recognized  by  the  hinder 
wings  being  of  large  size,  and  folded,  while  the 
tarsi  are  three-jointed,  and  the  antennae  or 
feelers  are  filamentary  in  nature.  The  abdo- 
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men  is  provided  with  a  pair  of  long-jointed 
caudal  appendages.  The  mandibles  are  rudi¬ 
mentary.  These  flies  and  their  larvae  occur 
plentifully  in  the  neighborhood  of  lakes  and 
ponds.  They  are  carnivorous,  and  the  larvae 
are  aquatic. 

STONE  MOUNTAIN,  a  dome-shaped 
hill  of  granite  in  De  Kalb  County,  Ga.,  ris¬ 
ing  about  700  feet  above  the  surrounding  level, 
and  covering  an  area  of  about  two  square  miles ; 
also  a  town  near  by.  The  northern  face  of 
Stone  Mountain  is  precipitous,  its  base  present¬ 
ing  an  almost  vertical  cliff  300  feet  in  height; 
but  the  other  sides  have  a  more  gentle  slope. 
The  dome  is  everywhere  naked  rock,  except 
where  here  and  there  a  few  hollows  have  per¬ 
mitted  a  little  soil  to  accumulate,  and  some 
trees  and  shrubs  to  take  root.  Its  visible  bulk 
is  estimated  to  contain  seven  and  a  half  billions 
of  cubic  feet  of  dark  granite,  which  is  quarried 
from  the  northeastern  foot.  An  electric  road 
recently  constructed  from  the  neighboring  town 
has  made  the  rock  a  pleasure-resort,  a  path 
leading  to  its  summit  from  the  terminus.  A 
plan  has  been  made  for  the  carving  on  the  ver¬ 
tical  northern  face  of  the  mountain  of  a  series 
of  gigantic  figures  representing  scenes  in  the 
Civil  War.  This  project  would  require  a  vast 
amount  of  time  and  money,  and  has  been  pro¬ 
tested  by  many  persons  on  the  ground  that  its 
execution  would  detract  from  rather  than  en¬ 
hance  the  interest  of  an  extraordinary  natural 
object. 

STONE-PINE,  a  pine  ( Pinus  pinea ), 
common  in  the  south  of  Italy,  and  often  intro¬ 
duced  into  pictures  of  Italian  landscapes.  See 
Pine. 

STONE  RIVER,  or  MURFREESBORO, 
Battle  of.  After  the  battle  of  Perryville  (q.v.) 
7-8  Oct.  1862,  and  General  Bragg’s  retreat  from 
Kentucky  into  East  Tennessee,  Bragg  was  au¬ 
thorized  by  the  Confederate  government  to 
make  a  movement  into  Middle  Tennessee,  and 
late  in  November  had  gathered  his  army  at  and 
near  Murfreesboro,  on  Stone  River,  33  miles 
southeast  of  Nashville.  Wheeler’s  cavalry 
covered  his  front,  its  pickets  within  10  miles  of 
Nashville. 

Gen.  W.  S.  Rosecrans,  who  had  succeeded 
General  Buell  in  command  of  the  Army  of  the 
Ohio,  27  October,  made  some,  changes  in  the 
organization  of  the  army,  henceforth  to  be 
known  as  the  Army  of  the  Cumberland;  which 
was  composed  of  the  14th  Army  corps.  The 
corps  was  divided  into  three  wings ;  fhe  right 
wing,  of  three  divisions,  under  Gen.  A.  McD. 
McCook,  the  centre  of  five  divisions,  under 
Gen.  Geo.  H.  Thomas,  and  the  left  wing,  three 
divisions,  under  Gen.  T.  L.  Crittenden.  On  26 
December  Rosecrans,  with  56,000  men,  advanced 
from  Nashville  in  three  columns,  the  right,  under 
McCook,  by  the  Nolensville  pike,  the  centre, 
under  Thomas,  first  on  McCook’s  right  by  the 
Franklin  pike  and  subsequently  on  his  left;  and 
the  left,  under  Crittenden,  by  the  Murfrees¬ 
boro  turnpike.  Opposition  was  encountered 
from  Wheeler’s  cavalry  and  Bragg’s  outposts  at 
Nolensville,  La  Vergne  and  Stewart’s  Creek 
bridge;  and  there  was  some  delay  caused  by 
rain  and  bad  roads;  but  at  night  of  the  29th 
Crittenden  was  close  up  to  Murfreesboro,  and 
under  Rosecrans’  orders  to  occupy  the  place 
he  threw  a  brigade  across  Stone  River,  two 


brigades  were  crossing  the  stream,  and  two 
divisions  were  under  orders  to  follow,  when  the 
movement  was  suspended  by  Rosecrans,  and 
the  brigade  recalled,  after  a  sharp  skirmish  with 
a  brigade  of  Bragg’s  troops.  Thomas  came 
up  on  Crittenden’s  right,  but  McCook  was  de¬ 
layed  until  the  next  day,  and  after  some  severe 
fighting,  in  which  he  lost  135  killed  and 
wounded,  he  took  position  on  the  right  of  Rose¬ 
crans’  army,  with  his  left,  Sheridan’s  division, 
on  the  Wilkinson  pike  and  with  Davis’s  division 
on  the  right  of  Sheridan.  At  first  R.  W.  John¬ 
son’s  division  was  in  reserve,  but  when  McCook 
ascertained  that  the  Confederate  left  overlapped 
him,  Johnson  was  brought  up  on  the  right  of 
Davis.  Thomas  rested  his  right,  Negley’s  divi¬ 
sion,  on  the  Wilkinson  pike,  connecting  with 
Sheridan.  Crittenden’s  left  rested  on  Stone 
River,  with  his  right  across  the  Nashville  and 
Murfreesboro  pike  connecting  with  Thomas. 

General  Wheeler  had  promptly  informed 
General  Bragg  on  the  morning  of  the  26th  that 
Rosecrans  was  on  the  march,  upon  which  Gen¬ 
eral  Hardee’s  corps  was  ordered  in  from 
Triune,  and  Wheeler  was  directed  to  protect 
its  flank,  impede  the  Union  advance  and,  when 
hard  pressed,  fall  back  upon  the  main  body  of 
the  Confederate  army,  which  was  to  give  battle 
in  front  of  Murfreesboro.  Hardee's  corps,  con¬ 
sisting  of  the  divisions  of  Breckinridge  and 
Cleburne,  with  John  K.  Jackson’s  brigade  as  a 
reserve,  made  up  Bragg’s  right  wing;  its  right 
rested  on  the  Lebanon  pike,  north  of  Murfrees¬ 
boro,  its  left  on  the  Nashville  road.  Wheeler’s 
cavalry  was  on  the  right.  Polk’s  corps  —  the 
divisions  of  Withers  and  Cheatham  —  was  on 
Hardee’s  left,  connecting  with  it  on  Stone 
River;  McCown’s  division  of  E.  Kirby  Smith’s 
corps,  which  at  first  was  held  in  reserve  east  of 
the  river,  was  ordered  on  the  night  of  the  29th 
to  cross  over  and  extend  Polk’s  left;  so,  on 
the  night  of  the  30th,  Hardee’s  corps  was  east 
of  Stone  River  and  Polk’s  corps  and  McCown’s 
division  west  of  it.  The  two  armies  bivouacked 
opposite  each  other ;  west  of  the  river  they  were 
not  over  500  yards  apart.  Rosecrans  had  on 
his  rolls  56,000  men,  of  whom  43,400  were  to 
become  engaged;  Bragg  51,000,  of  whom  37,700 
were  to  be  carried  into  action. 

While  Rosecrans  was  taking  position  on  the 
30th  Wheeler’s  cavalry  was  raiding  his  rear. 
Wheeler,  with  seven  regiments  of  cavalry  and  a 
part  of  a  battery,  started  from  Bragg’s  right, 
on  the  Lebanon  pike,  about  midnight  of  the 
29th,  crossed  Stone  River  at  Jefferson,  after 
daylight,  and  attacked  Starkweather’s  brigade, 
by  which,  after  a  sharp  fight,  he  was  repulsed, 
with  a  loss  to  Starkweather  of  122  men,  most  of 
them  prisoners,  but  he  captured  and  burned  part 
of  the  brigade  train.  He  then  marched  for 
La  Vergne,  picking  up  stragglers  and  burning 
wagons,  and  reaching  La  Vergne  at  noon  of  the 
30th,  attacked  and  captured  the  immense  sup¬ 
ply-train  of  McCook’s  command,  which  he 
burned,  took  and  paroled  over  700  prisoners 
and,  pushing  on  to  Rock  Spring,  attacked,  cap¬ 
tured  and  destroyed  another  large  train.  He 
then  marched  to  Nolensville,  capturing  large 
trains,  stores  and  arms,  and  about  300  prisoners, 
who  were  paroled;  halted  near  Nolensville  for 
a  short  rest;  and  at  2  a.m.  of  the  31st  resumed 
his  march  and  joined  the  left  of  the  army,  then 
engaged.  He  had  made  a  complete  circuit  of 
the  rear  of  Rosecrans’  army,  had  taken  and 
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paroled  over  1,000  prisoners,  and  destroyed  over 
$1,000,000  worth  of  stores,  leaving  miles  of  road 
strewn  with  burning  wagons.  He  brought  back 
with  him  nearly  5,000  stand  of  small  arms. 

According  to  Rosecrans’  plan  of  battle,  Mc¬ 
Cook  was  to  hold  fast  on  the  right  and  keep 
back  Bragg’s  left  in  his  front,  while  Thomas 
and  the  right  division  of  Crittenden  were  to 
open  the  battle  on  the  morning  of  the  31st  with 
skirmishing,  and  to  engage  Bragg’s  centre  and 
left  as  far  as  the  river,  and  Van  Cleve’s  and 
Wood’s  divisions  of  Crittenden’s  wing  were  to 
cross  Stone  River  and  attack  Bragg’s  right,  to 
drive  it  back  through  Murfreesboro,  and  into 
the  open  country  toward  Salem.  Thomas  was 
to  take  up  the  movement  on  Crittenden’s  right. 
The  attack  was  to  commence  at  7  a.m.  ;  Van 
Cleve’s  and  Wood’s  divisions  had  been  massed 
on  the  left;  Van  Cleve’s  skirmishers  had  crossed 
the  stream,  and  one  of  his  brigades  had  fol¬ 
lowed  and  formed  line  and  the  rest  were  in 
motion,  when  the  roar  of  battle  came  up  from 
the  right,  the  movement  on  Bragg’s  right  was 
abandoned,  Van  Cleve  was  recalled,  and  Rose¬ 
crans  was  obliged  to  yield  his  plan  of  battle  to 
one  laid  down  by  Bragg. 

Bragg  had  determined  to  attack  and  turn 
Rosecrans’  right  at  daybreak,  and  for  that  pur¬ 
pose,  leaving  Breckinridge’s  division  to  hold  the 
right  against  Rosecrans’  left,  Hardee  was  or¬ 
dered  to  march  Cleburne’s  division  from  the 
right  to  the  left,  take  command  of  that  and  of 
McCown’s  division,  and  open  the  fight  at  day¬ 
break  by  an  attack  upon  McCook’s  right. 
Hardee’s  attack  was  to  be  followed  up  by 
Polk’s  divisions  in  succession  to  the  right,  the 
move  to  be  made  by  a  constant  wheel  to  the 
right  on  Polk’s  flank  on  the  river,  as  a  pivot, 
the  object  being  to  force  Rosecrans  back  on 
Stone  River,  gain  the  roads  in  his  rear,  and 
cut  him  off  from  his  base  of  operations  and 
supplies  by  the  Nashville  pike.  On  the  night  of 
the  30th  Hardee  led  Cleburne’s  division  to  the 
left  and  placed  it  in  rear  of  McCown.  At  day¬ 
break  McCown  advanced  and  fell  upon  the 
right  of  R.  W.  Johnson’s  division  while  the  men 
were  preparing  breakfast.  The  skirmishers  had 
seen  the  advance  and  had  resolutely  opposed  it, 
while  the  main^  line  was  preparing  to  meet  the 
shock.  The  skirmish-line  was  driven  in  by  the 
impetuous  Confederate  advance,  and  McCown, 
swinging  to  the  right,  overlapped  Johnson’s 
right,  soon  overcame  the  two  brigades  holding 
the  first  line,  captured  most  of  their  artillery, 
and  swept  them  from  the  field.  MgCown’s  first 
movement  had  diverged  somewhat  to  the  left, 
leaving  an  opening  between  his  right  and  the 
left  of  Withers’  division,  into  which  Cleburne’s 
division  sprang,  and  then  advanced  on  Davis’ 
division,  and  it  was  severely  engaged  with  Davis 
when  Johnson  gave  way,  upon  which  McCown 
turned  one  of  his  brigades  upon  Davis’  flank. 
Davis  changed  front  on  his  right,  to  meet  Mc¬ 
Cown,  made  counter  attacks  upon  Cleburne  in 
his  front,  and  repulsed  some  of  Cleburne’s  fierce 
assaults,  but  was  finally  forced  back  with  great 
loss,  with  a  part  of  Sheridan’s  division  on  his 
left.  Sheridan  also  changed  front  to  meet  at¬ 
tacks  upon  his  flank ;  but  after  desperate  fight¬ 
ing,  .  making  three  successive  stands  and  re¬ 
pulsing  some  furious  assaults,  he  was  obliged 
to  fall  back  upon  the  divisions  of  Negley  and 
Rousseau  of  Thomas’  command,  on  the  left  of 
the  Wilkinson  pike;  and  upon  those  and  Sheri¬ 


dan,  Polk’s  two  divisions  of  Withers  and 
Cheatham  fell  with  great  force,  attacking  them 
in  front,  left  flank,  and  rear,  causing  them  to 
fall  back  in  rear  of  Crittenden’s  line.  The  en¬ 
tire  right  and  centre  of  the  Union  line  had 
now  been  driven  back  beyond  the  Wilkinson 
pike,  and  Rosecrans  made  heroic  efforts  to 
stem  the  tide  setting  against  him  and  hold  the 
Nashville  pike,  his  only  remaining  connection 
with  Nashville,  and  on  which  were  all  his  trains. 
Everything  was  rallied  on  a  new  line  covering 
this  road,  and  Van  Cleve’s  division  of  Critten¬ 
den’s  wing  was  brought  up.  There  was  another 
fierce  struggle,  but  the  Confederate  attack  was 
repulsed,  with  Rosecrans’  right  and  centre 
thrown  back  at  a  right  angle  to  its  position  of 
the  morning,  and  with  Bragg’s  line  also  at  a 
right  angle  to  his  original  line,  the  left  of 
Rosecrans  and  the  right  of  Bragg  resting  on 
Stone  River.  It  was  now  past  noon;  Bragg 
held  a  large  part  of  the  field,  with  many  pris¬ 
oners,  guns,  wagons  and  ammunition,  and  the 
dead  and  wounded  of  both  armies  ;  but  Rose¬ 
crans  still  held  the  road  to  Nashville.  Bragg 
had  made  persistent  efforts  to  crush  the  left 
of  the  Union  line,  where  it  rested  near  Stone 
River,  and  Polk’s  corps  had  been  bloodily  re¬ 
pulsed  in  several  assaults  on  that  part  of  the 
Union  line.  Another  effort  was  now  made.  At 
10  a.m.  Bragg  had  ordered  Breckinridge  to 
send  one  brigade  and,  soon  after,  a  second  to 
reinforce  Hardee;  but  when  Bragg  was  in¬ 
formed  that  Rosecrans’  left  was  crossing  the 
river  to  attack  Breckinridge  the  order  was 
countermanded.  It  was  ascertained  that  the  in¬ 
formation  of  an  attack  upon  Breckinridge  was 
incorrect;  upon  which  Bragg  ordered  Breck¬ 
inridge  to  send  two  brigades  to  report  to 
Hardee,  and  soon  after  gave  him  a  second  or¬ 
der —  to  leave  one  brigade  east  of  Stone  River 
and  march  with  the  rest  of  his  command  to 
Hardee’s  support.  When  the  brigades  of 
Adams  and  Jackson  crossed  Stone  River  Hardee 
had  been  checked  and  thrown  back,  and  the  two 
brigades  were  sent  to  Polk,  who  was  still  as¬ 
sailing  Rosecrans’  left.  The  two  brigades,  the 
right  of  their  line  resting  on  Stone  River,  went 
forward,  relieved  part  of  Cheatham’s,  and  be¬ 
came  hotly  engaged,  but  were  driven  back  with 
great  slaughter,  some  regiments  losing  more 
than  half  their  men.  As  they  were  falling  back 
Breckinridge  came  up  with  the  brigades  of 
Preston  and  Palmer,  which  were  sent  forward 
and  speedily  repulsed.  Cannonading  continued 
until  nightfall,  when,  exhausted  by  a  conflict  of 
full  10  hours’  duration,  rarely  surpassed  for 
its  continued  intensity  and  the  heavy  losses 
sustained,  both  armies  sank  to  rest. 

While  Bragg’s  infantry  and  artillery  were 
breaking  the  Union  lines  and  forcing  them  back, 
his  cavalry  under  General  Wharton,  with  part 
of  McCown’s  infantry  were  engaged  on  Rose¬ 
crans’  right  and  rear,  inflicting  losses  in  killed 
and  wounded,  capturing  guns  and  wagons,  and 
taking  nearly  2,000  prisoners. 

Rosecrans’  losses  during  the  day  had  been 
appalling,  and  when  night  came  he  was  in 
some  doubt  whether  to  remain  on  the  field.  He 
says :  (<After  a  careful  examination  and  free 
consultation  with  corps  commanders,  followed 
by  a  personal  examination  of  the  ground  in 
rear  as  far  as  Overall’s  Creek,  it  was  deter¬ 
mined  to  await  the  enemy’s  attack  in  that  posi¬ 
tion,  to  send  for  the  provision  train  and  order 
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up  fresh  supplies  of  ammunition,  on  the  arrival 
of  which,  should  the  enemy  not  attack,  offensive 
operations  were  to  be  resumed.®  There  was  a 
readjustment  of  the  line,  the  left  was  drawn 
back,  though  still  resting  on  Stone  River,  and 
the  right  and  centre  grasped  more  firmly  the 
Nashville  road.  On  the  morning  of  1  Jan.  1863 
Bragg  began  to  demonstrate  with  infantry  and 
artillery,  and  again  Wheeler’s  and  Wharton’s 
two  brigades  of  cavalry  sought  the  rear  of  the 
Union  line.  They  attacked  a  large  train  near 
La  Vergne,  capturing  part  of  it  and  a  piece  of 
artillery,  and  informed  Bragg  that  heavy  trains 
were  moving  toward  Nashville,  some  loaded, 
and  all  the  ambulances  filled  with  wounded. 
Early  in  the  morning  Van  Cleve’s  division, 
commanded  by  Col.  S.  Beatty,  supported  by 
Grose’s  brigade,  was  thrown  across  the  river 
from  the  left,  and  formed  line  on  a  hill  in  front 
of  Breckinridge,  who  had  resumed  his  position 
on  that  side,  on  Bragg’s  right.  During  the 
morning  of  the  2d  there  was  quiet  along  the 
lines  except  on  Rosecrans’  left,  where  there  was 
some  shelling,  but  there  were  indications  that 
Bragg  was  meditating  an  attack  upon  Rose¬ 
crans’  left,  and  preparations  were  made  to  meet 
it,  Davis’  division  being  ordered  from  the  right 
to  the  left  and  some  changes  made  on  that  flank. 
From  his  headquarters  west  of  the  river  Bragg 
had  seen  that  Polk’s  line  could  be  enfiladed 
by  artillery  placed  on  the  hill  occupied  by  the 
right  of  Van  Cleve’s  division,  and  after  noon 
Breckinridge  was  ordered  to  take  the  hill  and 
occupy  it  with  his  artillery.  The  two  brigades 
that  yet  remained  west  of  Stone  River  were  re¬ 
turned  to  Breckinridge,  and  he  was  reinforced 
by  2,000  of  Wharton’s  and  Pegram’s  cavalry  and 
some  artillery.  Breckinridge  formed  his  divi¬ 
sion  in  two  lines,  two  brigades  in  each,  with 
two  batteries  of  artillery  in  rear.  He  had,  ex¬ 
cluding  the  cavalry,  which  came  too  late  to  take 
an  active  part,  about  4,500  men.  The  distance 
to  be  traversed  was  about  1,600  yards.  At 
4  p.m.  the  signal-gun  was  fired,  and  the  four 
brigades  advanced  to  the  attack.  After  a  severe 
fight  the  two  right  brigades  of  Van  Cleve’s 
division  were  broken  and  driven  from  the  hill 
and  toward  the  river.  Bragg’s  order  had  been 
fully  obeyed,  but  the  Confederates,  exultant 
with  success,  did  not  stop  at  the  hill,  but  pur¬ 
sued  the  broken  Union  fragments,  and  as  they 
neared  the  river  a  few  of  them  crossed  it. 
Major  John  Mendenhall,  who  had  hurriedly 
massed  58  guns  on  a  commanding  position  on 
the  west  bank  of  the  river,  opened  fire  with 
all  the  guns  upon  the  somewhat  massed  column, 
the  infantry  added  their  fire,  and  Breckinridge’s 
attack  was  repulsed.  That  part  of  Van  Cleve’s 
line  that  had  not  been  driven  across  the  river 
attacked  the  fleeing  Confederates,  a  Union  bri¬ 
gade,  without  orders,  crossed  the  river  in  pur¬ 
suit,  and  the  Confederates  were  driven  back  to 
the  position  from  which  they  had  advanced  with 
a  loss  of  four  guns  and  over  1,700  killed  and 
wounded  of  the  4,500  engaged.  It  was  night, 
and  Davis’  and  Wood’s  divisions  were  sent 
across  and  intrenched  on  the  hill  that  had  been 
the  point  of  contention.  A  cold  and  heavy 
rain-storm  marked  the  3d,  and,  fearing  a  rapid 
rise  in  the  river,  Rosecrans  withdrew  all  his 
troops  from  the  eastern  side  of  it.  No  other 
movement  was  made  on  the  lines,  the  day 
passed  in  comparative  quiet,  and  at  night  Bragg, 


under  the  erroneous  impression  that  Rosecrans 
was  receiving  reinforcements,  marched  for 
Tullahoma,  36  miles  distant.  The  4th  was  oc¬ 
cupied  by  Rosecrans  in  burying  the  dead,  and 
on  the  5th  his  army  occupied  Murfreesboro. 
The  Union  loss  in  the  battle,  including  53  killed 
and  259  wounded  in  minor  engagements  between 
Nashville  and  Stone  River,  was  1,730  killed, 
7,802  wounded  and  3,717  missing,  an  aggregate 
of  13,249.  The  Confederate  loss  was  1,294 
killed,  7,945  wounded  and  about  2,200  missing. 
Consult  (Official  Records*  (Vol.  XX)  ;  Van 
Horne,  ( History  of  the  Army  of  the  Cumber- 
land)  (Vol.  I,  Cincinnati  1875)  ;  Stevenson,  A. 
F.,  ( Battle  of  Stone  River*  (Boston  1884)  ; 
The  Century  Company’s  ( Battles  and  Leaders 
of  the  Civil  War>  (Vol.  Ill,  New  York 
1887-88). 

E.  A.  Carman. 

STONE  WORSHIP,  a  form  of  fetishism 
which  has  persisted  in  the  religions  of  some 
cultivated  races.  The  ancient  Germans  and 
Gauls  paid  reverence  to  stones :  Saint  Eligius 
(Eloi),  bishop  of  Noyon,  exhorts  his  Frisian 
converts  against  this  practice:  (<Let'no  Christian 
presume  to  set  lights  or  to  say  prayers  ( reddere 
vota )  at  fanes  or  rocks  or  fountains  or  trees  :** 
and  throughout  the  Middle  Ages  the  Church 
never  ceased  to  condemn  the  practice  of  ad¬ 
dressing  prayers  or  vows  to  stones  —  votum 
vovere  ad  lapidem  vel  ad  quamlibetrem.  >  All 
the  great  nations  of  antiquity  worshipped 
stones :  at  Pharae  in  Achaia,  according  to  Pau- 
sanias,  30  square  stones  were  worshipped;  and 
he  adds  that  in  earliest  times  ((rude  stones,  in¬ 
stead  of  images,  received  divine  honors.® 
Meteorites  have  ever  been  special  objects  of 
worship :  such  was  the  stone  symbol  of  Diana 
at  Ephesus,  of  the  sun-god  at  Emesa  in  Syria, 
of  Mars  at  Rome;  such  too  was  the  Kaaba  at 
Mecca.  As  stones  are  in  India  set  up  standing 
in  groups  as  representing  deities,  Tylor  con¬ 
jectures  that  menhirs, .  cromlechs  and  dolmens 
may  have  had  a  like  signification. 

STONECHAT,  a  small  and  pretty  Euro¬ 
pean  non-migratory  bird  ( Motacilla .  rubicola ), 
closely  related  to  the  American  bluebird  and  the 
familiar  English  wheat  ear.  It  is  chiefly  ter¬ 
restrial  in  its  habits. 

STONEHAM,  ston'am,  Mass.,  town  in 
Middlesex  County,  on  the  Boston  and  Maine 
Railroad,  11  miles  north  of  Boston.  It  was  in¬ 
corporated  and  became  independent  of  the  ad¬ 
joining  towns  in  1725.  It  has  several  large 
manufacturing  establishments,  among  which  are 
boot  and  shoe  factories,  machine  shops,  box 
factory,  tanneries  and  a  furniture  factory.  It 
has  a  number  of  fine  residences,  six  churches, 
23  elementary  school  buildings,  a  high  school 
and  a  public  library.  There  are  a  national  and 
a  savings  bank.  Pop.  (1920)  7,873,  of  which, 
6,300  are  in  the  borough  proper. 

STONEHENGE,  ston'henj,  a  notable  ex¬ 
ample  of  the  ancient  stone  circles,  situated  in 
Salisbury  Plain,  Wiltshire,  England,  about  seven 
miles  north  of  Salisbury  and  within  two  miles 
of  the  town  of  Amesbury.  The  structure  con¬ 
sists  of  two  concentric  circles  of  upright  stones 
surrounding  two  concentric  ellipses,  the  whole 
surrounded  by  a  double  earth  wall  and  ditch, 
about  370  yards  in  circumference.  There  is  an 
entrance  at  the  northeast  which  proceeds  in  the 
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form  of  an  avenue,  guarded  on  each  side  by  a 
wall  and  a  ditch,  for  a  distance  of  594  yards, 
after  which  it  divides,  one  branch  going  east¬ 
ward  up  a  hill,  between  two  groups  of  burial 
mounds  or  barrows,  and  the  other  branch  lead¬ 
ing  northwest  to  the  cursus  or  race-course, 
about  300  yards  distant.  The  outer  earth-wall  is 
15  feet  high,  the  ditch  30  feet  wide  and  the 
avenue  at  the  entrance  15  feet  wide.  The  outer 
circle  is  about  105  feet  in  diameter  and  con¬ 
sisted  when  complete  of  60  stones,  30  uprights 
and  30  horizontal  imposts  between  them.  The 
upright  stones  are  about  16  feet  high  and  six  or 
seven  feet  thick.  Of  the  original  60  there  re¬ 
main  32  stones,  being  17  uprights  in  position, 
seven  prostrate  and  eight  imposts.  At  the  ave¬ 
nue  entrance  there  are  11  uprights  remaining 
with  five  imposts.  The  uprights  of  the  outer 
circle  were  placed  about  four  feet  apart,  with 
the  imposts  fitted  to  them  continuously  at  their 
top,  each  upright  bearing  a  vertical  peg  at  each 
side,  into  which  fitted  a  mortise  in  the  end  of 
the  horizontal  impost.  The  imposts. are  on  an 
average  about.  10  feet  long,  three  and  one-half 
feet  wide  and  two  feet  eight  inches  deep. 
There  is  a  space  between  the  outer  and  the 
inner  circles  of  from  eight  to  nine  feet  forming 
a  walk  300  feet  in  circumference.  The  num¬ 
ber  of  uprights  composing  the  inner  circle  has 
been  stated  variously,  the  different  figures 
ranging  from  40  to  60;  there  were  no  imposts 
in  the  inner  circle  and  the  height  of  the  stones, 
judging  from  the  11  still  standing,  seems  to 
have  been  about  six  feet.  This  circle,  like  the 
first,  has  an  opening  to  the  northeast,  opposite 
the  entrance.  But  unlike  the  outer  circle,  it  is 
composed,  not  of  hewn  sandstone,  but  of 
smaller  rocks,  seemingly  boulders  brought  from 
a  distance.  Within  the  inner  circle  and  about 
the  same  distance  from  it  as  the  outer  circle 
stands  the  first  oval,  an  incomplete  oval,_in 
the  shape  of  a  huge  horse-shoe  with  its  open 
end  facing  the  entrance  at  the  northeast.  The 
first  oval  consists  of  five  groups  or  trilithons, 
each  trilithon  being  composed  of  two  uprights 
with  an  impost  at  the  top  completely  covering 
their  upper  edges.  The  five  trilithons  are  thus 
independent  and  not  connected  by  continuous 
imposts.  Their  size  gradually  rises  from  east 
to  west,  the  largest  being  the  grand  central 
trilithon  in  the  closed  end  of  the  ellipse  and 
the  smallest,  about  16  feet  high,  those  nearest 
the  entrance.  The  height  of  the  central  trili¬ 
thon,  with  impost,  is  28  feet,  the  pillar  stones 
being  about  23  feet  above  ground,  and  the 
impost  about  four  feet  thick.  Other  dimensions 
of  this  trilithon  are:  Length  of  impost,  15 
feet;  breadth,  four  and  one-half  feet;  breadth 
of  uprights,  seven  and  one-half  feet;  thickness, 
four  feet.  The  other  four  trilithons  stood 
two  and  two  facing  each  other.  Only  two 
of  these  five  groups  are  now  perfect.  One  of 
the  pillars  of  the  central  trilithon,  fallen,  is 
broken  into  three  pieces ;  the  impost  though 
fallen  is  intact,  and  the  remaining  upright  is 
nine  feet  out  of  the  perpendicular.  Of  the  two 
trilithons  of  the  west  side  the  one  nearer  the 
centre  fell  outward,  entire,  in  1797;  though 
prostrate  the  stones  are  intact.  The  other 
trilithon  on  the  west  broke  up  at  an  earlier  date ; 
one  of  its  pillar  stones  remains  standing  — 
the  other  and  the  impost  lie  at  its  foot,  broken. 
The  trilithons  of  this,  the  outer  ellipse,  are  of 


hewn  sandstone  like  the  stones  in  the  exterior 
circle.  Within  this  outer  ellipse  is  a  smaller 
one  of  the  same  shape,  with  the  opening  facing 
the  northeast,  but,  like  the  inner  circle,  com- 
oosed  not  of  tool-dressed  sandstone,  but  of  blue- 
stone  boulders,  and,  also  like  the  inner  circle, 
without  imposts.  The  stones  employed  in  the 
smaller  ellipse  are  on  an  average  about  a  foot 
to  a  foot  and  a  half  taller  than  those  in  the 
smaller  circle;  they  are  set  at  intervals  of 
about  five  to  six  feet.  Within  the  inner  oval, 
at  its  upper  end,  in  front  of  the  central  trilithon, 
is  a  slab  of  coarse-blue  marble,  16  feet  long, 
four  feet  broad  and  20  inches  thick.  This  is 
commonly  spoken  of  as  the  altar  stone.  The 
cursus  at  the  end  of  the  western  branch  of  the 
avenue  of  approach  is  a  stretch  of  flat  land, 
about  one  and  three-fourths  miles  long  and 
110  yards  across.  It  is  bounded  by  parallel 
banks  and  ditches  and  is  rectangular  in  shape, 
with  a  flat  mound  stretching  across  its  eastern 
end.  There  is  a  smaller  cursus  a  little  to  the 
north  and  barrows  lie  all  around.  Within  the 
avenue  of  approach  there  is  a  large  upright 
which  has  been  nicknamed  the  Friar’s  Heel.  It 
is  16  feet  high  and  is  supposed  to  be  a  bowing- 
stone. 

The  purpose  of  Stonehenge,  its  time  of  erec¬ 
tion  and  the  race  or  races  which  built  it,  will 
probably  never  be  known  with  certainty.  De¬ 
spite  the  efforts  of  the  numerous  archaeologists 
who  have  given  it  their  attention,  nothing  in 
the  nature  of  proof  has  been  found  for  anyone 
of  the  various  theories.  It  is  generally  accepted 
as  an  extraordinary  development  of  the  stone 
circles  (q.v.)  found  throughout  Great  Britain 
and  in  parts  of  France  and  Scandinavia.  For  a 
long  time  these  circles  were  known  as  Druidical 
Rings,  and  Stonehenge  was  regarded  as  prob¬ 
ably  the  head  temple  of  Druidical  worship. 
This  theory,  however,  has  been  discredited  re¬ 
cently  on  account  of  the  discovery  that  many 
other  of  these  monuments,  also  supposed  to  be 
of  Druidical  origin,  were  of  a  sepulchral  na¬ 
ture.  The  circular  form  of  the  monument  has 
suggested  to  some  writers  that  it  was  connected 
with  a  worship  of  the  sun.  By  others  it  has 
been  attributed  to  the  Phoenicians,  the  Belgae, 
the  Saxons  and  the  Danes.  It  has  been  called 
a  martial  court  of  justice  —  a  battle  ring  for 
judicial  combatants  —  a  shrine  to  Buddha,  a 
temple  to  serpent  worship  and  a  monument  of 
victory-  The  theory  most  widely  accepted  is 
that  it  is  a  burial  ground  or  a  temple  connected 
with  burial  ceremonies  for  some  ancient  peo¬ 
ple  who  inhabited  at  some  time  the  greater 
part  of  Great  Britain  and  who  either  emigrated 
from  or  to  the  shores  of  France  and  Scandi¬ 
navia.  The  fact  that  Stonehenge  is  the  centre 
of  a  region  numerous  in  barrows,  and  that  this 
is  true  of  all  the  other  great  stone  circles  or 
standing  stones  seems  to  bear  out  the  likeli¬ 
hood  of  its  connection  with  the  (burial  cere¬ 
mony.  Sir  John  Lubbock  assigns  its  date  as 
that  of  the  Bronze  Age,  basing  his  beliefs  on 
the  character  of  the  contents  found  in  the 
surrounding  barrows  and  upon  the  evidences  of 
tool-work  upon  the  stones  of  the  outer  circle 
and  outer  ellipse.  This  latter  fact,  however, 
is  interpreted  by  others  merely  as  an  indication 
that  the  other  portions  of  the  structure  are  of 
much  older  date. 

Stonehenge  is  first  mentioned  in  the  9th  cen- 
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tury  by  Hennius,  who  states  that  it  was  erected 
in  the  5th  century  by  Ambrosius,  the  last  Briton 
king,  aided  by  the  magician  Merlin,  to  com¬ 
memorate  the  460  Briton  nobles  who  were 
treacherously  murdered  at  that  spot  by  Hengist, 
the  Saxon.  This  legend  is  repeated  by  Henry 
of  Monmouth  in  his  (Historia  Britonum,5  in 
the  12th  century,  and  then  by  numbers  of  the 
historians  of  the  Middle  Ages.  The  first  his¬ 
tory  of  Stonehenge,  written  by  Inigo  Jones, 
and  published  in  1655,  speaks  of  the  structure 
as  a  Roman  temple  and  deprecates  its  demoli¬ 
tion  by  the  country-folk  of  the  neighborhood, 
who  removed  portions  of  the  fallen  stones  to 
build  bridges,  make  mill-stones  and  for  such 
like  uses.  (See  Stone  Circles).  Consult  Bar¬ 
clay,  ( Stonehenge  and  Its  Earthworks 5  (1895)  ; 
Davies,  ( Celtic  Researches 5  (1804)  and  My¬ 
thology  of  the  Druids 5  (1809)  ;  Gidley,  Stone¬ 
henge  Viewed  in  the  Light  of  Ancient  History,5 
etc.  (1877) ;  Sir  Henry  James,  (Plans  and 
Photographs  of  Stonehenge>  (1867)  ;  Lockyer, 
Stonehenge  and  Other  British  Stone  Monu¬ 
ments  Astronomically  Considered)  (1906)  ; 
Long,  Stonehenge  and  its  Barrows5  (1876)  ; 
Sir  John  Lubbock,  Prehistoric  Times5  (ed. 
1898);  Flinders,  Petrie,  Stonehenge5  (1881); 
and  Stukeley,  William,  Stonehenge  and 
Abury5  (1840). 

STONEMAN,  ston'man,  George,  American 
soldier :  b.  Busti,  N.  Y.,  8  Aug.  1822 ;  d.  Buffalo, 
N.  Y.,  5  Sept.  1894.  He  was  graduated  at  West 
Point  in  1846,  served  on  the  Pacific.  Coast 
(1847-57),  in  1855  was  promoted  captain,  and 
until  1861  was  on  duty  mainly  in  Texas.  Early 
in  1861,  while  in  command  of  Fort  Brown  in 
that  State,  he  was  ordered  by  General  Twiggs 
to  surrender  to  the  Confederates.  He  refused, 
evacuated  the  fort,  and  with  his  men  sailed  by 
steamer  to  New  York.  In  August  1861  he  be¬ 
came  brigadier-general  of  volunteers  and  chief 
of  cavalry  in  the  Army  of  the  Potomac,  and 
commanded  the  cavalry  in  the  Peninsula  Cam¬ 
paign  of  1862  (q.v.),  distinguishing  himself  at 
the  battle  of  Williamsburg  (q.v.).  In  Novem¬ 
ber  1862  he  was  promoted  major-general  of 
volunteers,  having  already  been  placed  in  com¬ 
mand  of  the  Third  corps,  which  he  led  at  the 
battle  of  Fredericksburg.  .  He  led  a  cavalry- 
raid  toward  Richmond  during  the  Chancellors- 
ville  campaign.  In  April .  1864  he  took  com¬ 
mand  of  a  cavalry  corps  in  the  Army  of  the 
Ohio,  and  during  the  Atlanta  campaign  made 
another  notable  raid,  (see  Stoneman’s  Macon 
Raid).  At  Clinton,  Ga.,  he  was  captured  in 
July  1864,  and  for  three  months  was  kept  a 
prisoner.  In  December  1864  he  made  his  third 
important  raid  (see  Stoneman’s  Raid  from 
East  Tennessee  into  Southwestern  Vir¬ 
ginia)  ;  and  in  the  following  March  he  entered 
upon  still,  another  of  these  remarkable  in¬ 
cursions  into  Confederate  territory.  (See 
Stoneman’s  Raid  in  East  Tennessee,  South¬ 
west  Virginia  and  Western  North  Caro¬ 
lina).  In  1871,  having  received  several  brevets 
in  the  regular  army,  he  retired  from  the  service 
and  settled  in  California,  where  for  six  years 
he  served  as  a  railroad  commissioner,  and  from 
1883  to  1887  was  governor  of  the  State,  to 
which  office  he  was  elected  by  the  Democratic 
party. 

STONEMAN’S  MACON  RAID.  When 
General  Sherman  was  operating  against  Atlanta 
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he  ordered  all  his  available  cavalry  to  prepare 
for  a  blow  at  the  Macon  Railroad,  simultane¬ 
ously  with  the  movement  of  the  Army  of  the 
Tennessee  toward  East  Point.  General  Stone- 
man, ‘with  5,000  cavalry,  was  to  move  by  the 
left  around  Atlanta  to  McDonough,  and  Gen. 
E.  M.  McCook  with  two  divisions  of  3,500  men, 
by  the  right  on  Fayetteville;  and  on  the  night 
of  28  July  1864  Stoneman  and  McCook  were  to 
meet  on  the  Macon  Railroad,  near  Lovejoy’s 
Station,  and  destroy  it  in  the  most  effectual 
manner.  On  the  morning  of  the  27th  both 
columns  started.  McCook  on  the  right,  with 
3,200  men  and  eight  guns,  marched  down  the 
west  bank  of  the  Chattahoochee,  laid  a  pontoon- 
bridge  near  Riverton  and  crossed,  and  moving 
on  Palmetto  Station,  on  the  West  Point  Rail¬ 
road,  tore  up  some  two  miles  of  the  track,  and 
went  on  to  Fayetteville,  where  he  captured 
about  250  prisoners,  500  wagons,  which  he 
burned,  and  800  mules,  a  greater  part  of  these 
he  killed,  and  then  pushed  on  to  the  Macon 
Railroad  at  Lovejoy’s  Station,  about  seven  miles 
below  Jonesboro,  and  30  from  Atlanta.  He 
hoped  here  to  meet  Stoneman,  but  heard  noth¬ 
ing  of  him,  destroyed  the  depot,  the  railroad  to 
some  extent,  burned  army  trains,  and  was 
prosecuting  his  work  in  the  destruction  of  the 
road,  when  he  was  driven  off  it  by  a  consider¬ 
able  Confederate  force,  and  still  hearing  noth¬ 
ing  from  Stoneman,  endeavored  to  return  and 
recross  the  Chattahoochee  by  marching  south¬ 
west,  and  had  reached  Newman,  on  the  West 
Point  Railroad,  on  the  30th,  where  he  encoun¬ 
tered  an  infantry  brigade,  coming  from  the 
south  and  at  the  same  time  was  attacked  in 
rear  by  Jackson’s  division  of  Wheeler’s  cavalry, 
soon  reinforced  by  Wheeler  himself  with  two 
additional  brigades.  McCook  had  several  hard 
encounters,  in  some  of  which  he  was  successful, 
but  was  forced  to  let  loose  his  prisoners,  about 
400  in  number,  abandon  his  artillery  and  trains, 
and  cut  his  way  out,  each  brigade  commander 
looking  out  for  himself,  and  succeeded,  with 
parts  of  his  command,  in  reaching  the  Chatta¬ 
hoochee,  which  he  crossed  and  marched  to 
Marietta,  with  a  total  loss  of  about  600  men. 
Stoneman  at  the  moment  of  starting  had  re¬ 
ceived  Sherman’s  permission  after  the  com¬ 
pletion  of  his  work  at  Lovejoy’s,  to  march  on 
Macon  and  Andersonville  and  release  the  thou¬ 
sands  of  Union  prisoners,  at  these  places. 
Marching  on  the  morning  of  the  27th,  he  left 
Gerrard’s  division  at  Flat  Rock,  and  with  the 
brigades  of  Colonels  Adams,  Biddle  and  Capron, 
in  all  about  2,200  men,  crossed  the  Ocmulgee 
River,  near  Covington,  and  made  for  the  rail¬ 
road  running  from  Macon  to  Augusta,  on  which 
he  destroyed  a  large  number  of  engines  and 
cars  at  Gordon  and  Griswoldville.  A  detach¬ 
ment  went  eastward  and  burned  the  bridge  over 
the  Ocoonee.  Stoneman  reunited  his  detach¬ 
ments  near  Macon,  on  the  30th,  but  the  river 
was  between  him  and  the  city,  and  he  contented 
himself  with  shelling  the  place  and  then  moved 
back  toward  Clinton.  Meanwhile  he  had  heartl 
that  the  prisoners  had  been  removed.  General 
Iverson’s  cavalry  division  had  been  ordered  by 
Wheeler  to  follow  Stoneman,  and  was  now 
upon  him.  On  the  morning  of  the  31st  Stone¬ 
man,  finding  what  he  supposed  to  be  a  heavy 
Confederate  force  in  his  front,  deployed  a 
strong  line  of  skirmishers,  which  soon  developed 
the  fact  that  Allen’s  brigade  of  Confederate 
' — >  • 
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cavalry  had  passed  around  his  flank  and  taken 
up  a  strong  position  directly,  across  his  line  of 
retreat,  while  Armstrong’s  brigade,  co-operating 
with  Allen’s,  was  closely  menacing  his  left 
flank.  Dismounting  the  men  of  one  brigade  he 
repeatedly  charged  the  Confederates,  but  every 
charge  was  repulsed  with  heavy  loss,  and  Arm¬ 
strong  followed  by  a  charge  upon  his  left  flank. 
The  Union  line  gave  way  and  was  with  difficulty 
rallied  and  re-formed.  By  this  time  he  was 
nearly  surrounded,  and  as  he  mistakenly 
thought  by  a  greatly  superior  force.  Believing 
further  resistance  useless,  he  authorized  his 
brigade  ,  commanders  to  cut  their  way  out, 
while  he,  with  a  regiment  and  a  section  of  artil¬ 
lery,  held  the  enemy  in  check  until  the  others 
got  through,  when  he  surrendered  about  500 
men.  The  greater  part  of  Adams’  brigade  es¬ 
caped  and  joined  the  army  near  Atlanta.  Ca- 
pron’s  brigade  escaped,  but  was  subsequently 
surprised  and  scattered,  very  few  getting  back 
to  the  Union  lines.  Consult  ( Official  Records,* 
(Vol.  XXXVIII)  ;  Van  Horne,  (History  of  the 
Army  of  the  Cumberland,*  (Vol.  II,  Cincinnati 
1875)  ;  Sherman,  W.  T.,  (Personal  Memoirs) 
(Vol.  II,  New  York  1875). 

E.  A.  Carman. 

STONEMAN’S  RAID  FROM  EAST 
TENNESSEE  INTO  SOUTHWESTERN 
VIRGINIA.  After  the  defeat  of  General 
Gillem’s  Union  brigade  at  Russelville,  Tenn, 
(q.v.),  14  Nov.  1864,  General  Thomas,  com¬ 
manding  the  Military  Division  of  the  Missis¬ 
sippi,  of  which  East  Tennessee  was  a  part, 
ordered  General  Stoneman  to  concentrate,  his 
forces  in  Kentucky  and  advance  from  Lexing¬ 
ton  to  Cumberland  Gap  to  oppose  General 
Breckinridge  should  he  attempt  to  move  into 
Kentucky,  and  to  advance  into  East  Tennessee 
and  drive  Breckinridge  back  into  Virginia  or 
North  Carolina.  Thomas’  instructions  were.<(to 
concentrate  the  largest  possible  force  against 
Breckinridge,  and  either  destroy  his  force  or  to 
drive  it  into  Virginia  and,  if  possible,  destroy 
the  salt-works  at  Saltville,  and  the.  railroad 
from  the  Tennessee  line  as  far  into  Virginia  as 
he  could  go  without  endangering  his  command/ 
These  instructions  were  repeated  by  Thomas  on 
6  December,  when  it  was  known  that  Breckin¬ 
ridge  was  on  the  retreat.  By  the  9th  Stoneman 
had  completed  the  organization,  of  his  command 
and  was  ready  for  operations  in  the  field.  He 
had  a  body  of  mounted  troops,  under  General 
Burbridge,  that  had  been  doing  duty  in  Ken¬ 
tucky,  the  Tennessee  brigade  of  General  Gillem, 
and  some  infantry  and  dismounted  cavalry 
under  General  Ammen,  in  all  a  foj*ce  of  8,000 
men.  The  Fourth  Tennessee  and  Third  North 
Carolina  (Union)  regiments  were  sent  to  Paint 
Rock  to  hold  the  pass  over  the  mountains  into 
North  Carolina,  and  Stoneman  concentrated 
his  command  at  Bean’s  Station  on  the  11th. 
Stoneman  started  from  Bean’s  Station  on  the 
12th,  with  Gillem’s  and  Burbridge’s  commands 
of  about  5,700  men,  and  Gillem,  in  advance, 
reached  the.  north  fork  of  the  Holston  River, 
opposite  Kingston,  during  the  night,  crossed 
after  a  sharp  engagement,  and  early  in  the 
morning  of  the  13th  attacked  and  routed  Duke’s 
cavalry  under  Colonel  Morgan,. capturing  Mor¬ 
gan  and  80  of  his  men  and  . his  entire  wagon 
train.  During  the  day  Burbridge  pushed  on  to 
Bristol,  to  intercept  General  Vaughn,  who  had 


been  holding  Greenville  with  some  1,200  men. 
Stoneman,  with  Gillem,  joined  Burbridge  at 
Bristol  early  on  the  14th,  and  ^  fearing  that 
Vaughn  would  pass  in  the  night  an’d  join  Breck¬ 
inridge  at  Saltville  or  in  the  vicinity,  Burbridge 
was  pushed  on  to  Abingdon,  with  instructions 
to  send  the  12th  Kentucky  cavalry  forward 
to  strike  the  railroad  between  Saltville  and 
Wytheville  to  prevent  the  former  place  from  be¬ 
ing  reinforced  by  troops  from  Lynchburg.  The 
12th  Kentucky,  after  threatening  Saltville,  struck 
the  railroad  and  cut  off  two  trains  that  had 
brought  Breckinridge  with  a  battery  and  rein¬ 
forcements  from  Wytheville,  accomplishing  its 
object.  Stoneman  now  decided  to  push  on  to 
Wytheville,  destroy  that  place  and  the  salt¬ 
works  on  New  River,  and  attend  to  the  capture 
of  Saltville  on  his  return.  He  moved  early  on 
the  16th  and  Gillem  overtook  Vaughn  at  Marion, 
attacked  and  routed  him,  pursuing  to  Wythe¬ 
ville,  capturing  his  trains,  artillery  and  198  men, 
and  destroying  the  town.  About  midnight  Bur- 
bridge’s  command  was  put  on  the  road,  and 
reached  Mount  Airy  at  daylight  of  the  17th, 
where  Colonel  Buckley’s  brigade  was  detached 
to  destroy  the  lead-mines  25  or  30  miles  beyond, 
in  Wythe  County,  which  was  accomplished 
without  loss.  Having  destroyed  the  railroad 
and  bridges  some  distance  beyond  Wytheville, 
Stoneman  now  set  out  on  his  return  to  destroy 
the  salt-works  at  Saltville,  and  on  the  17th 
encountered  Breckinridge  in  a  strong  position 
at  Marion.  He  had  moved  out  of  Saltville  with 
all  the  troops  he  could  collect  that  had  been 
operating  in  East  Tennessee,  and  had  not  far 
from  2,000  men.  With  these  he  had  proposed 
to  follow  Stoneman  and  attack  his  rear.  He 
now  stood  in  the  path  of  his  return.  Burbridge, 
who  was  in  the  advance  with  two  brigades,  en¬ 
gaged  him  and  called  uoon  Stoneman  for  re¬ 
inforcements;  and  Stoneman,  riding  forward, 
took  the  command  in  his  own  hands.  Night 
soon  came  on,  the  troops  had  become  disar¬ 
ranged,  and  a  general  attack  was  delayed  until 
morning,  when  it  opened  with  great  spirit, 
Stoneman  meeting  with  a  stiff  resistance  and 
some  loss,  and  making  no  headway.  Buckley 
was  supposed  to  be  coming  up  in  the  afternoon, 
and  Gillem,  now  up,  was  sent  around  Breckin¬ 
ridge’s  left,  thus  cutting  him  off  from  the  salt¬ 
works.  The  skirmishing  during  the  day  was 
accompanied  with  considerable  loss  on  both 
sides,  and  as  soon  as  night  set  in  Breckinridge 
finding  himself  cut  off  from  Saltville,  and 
nearly  surrounded,  withdrew  by  the  road  lead¬ 
ing  over  the  mountains  into  North  Carolina 
and  escaped.  The  12th  Ohio  cavalry  was  sent 
in  pursuit,  capturing  some  abandoned  wagons 
and  caissons,  and  then  returned;  and  that  night 
Stoneman  concentrated  his  command  at  Glade 
Springs.  At  daybreak  of  the  20th  Stoneman 
advanced  on  Saltville  in  two  columns,  Bur¬ 
bridge  to  enter  the  place  on  the  north,  Gillem 
on  the  south.  Gillem  arrived  first  and  waited 
for  Burbridge,  who  was  not  in  position,  and 
night  coming  on  and  nothing  yet  accomplished, 
Colonel  Stacy,  with  the  13th  Tennessee  cavalrv, 
was  ordered  to  make  a  detour  to  the  left  and 
dash  into  the  town.  Stacy  carried  out  his 
orders  to  the  letter.  He  dashed  into  the  town, 
set  part  of  his  regiment  to  work  in  burning  it 
and  with  the  remainder  charged  the  fortifica¬ 
tions,  held  by  400  men  under  Colonel  Preston, 
went  over  them,  dispersing  Preston’s  men,  and 
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capturing  two  guns  and  a  number  of  prisoners 
without  the  loss  of  a  man.  Stoneman  says  the 
charge  <(was  a  signal  for  a  general  stampede 
of  the  enemy,  and  by  11  o’clock  in  the  night  all 
the  works  were  evacuated  and  in  the  possession 
of  Colonel  Stacy,  and  the  town  of  Saltville  was 
in  flames.®  All  day  and  night  of  the  21st  was 
devoted  to  the  destruction  of  the  salt-works 
and  all  the  machinery,  and  on  the  22d  Stoneman 
began  his  return  march,  Burbridge  going  by 
way  of  Big  Sandy  to  Kentucky,  and  Gillem  to 
Knoxville  by  Poor  Valley  and  the  west  side  of 
Holston  River.  Stoneman  reports  that  he  cap¬ 
tured  34  officers  and  845  men,  19  guns,  3,000 
horses  and  mules,  gr^at  quantities  of  ammuni¬ 
tion,  and  from  50,000  to  100,000  bushels  of  salt, 
and  that  he  destroyed  the  towns  of  Bristol, 
Abingdon,  Wytheville  and  Saltville,  13  railroad 
trains,  with  engines  attached,  several  trains 
without  engines,  all  the  depots  of  supplies  in 
southwest  Virginia,  and  railroad  depots, 
foundries,  mills,  storehouses,  turnpike  and  rail¬ 
road  bridges,  but  that  the  greatest  loss  inflicted 
was  the  destruction  of  the  lead-works  17  miles 
from  Wytheville  and  the  salt-works  at  Salt¬ 
ville.  A  Confederate  writer  says:  ((The  dam¬ 
age  inflicted  upon  southwest  Virginia  by  this 
Federal  raid,  in  the  destruction  of  railway  and 
turnpike  bridges,  railway  stations  and  ware¬ 
houses,  ironworks,  woolen  mills,  leadworks  and 
army  supplies  of  all  kinds  was  very  injurious 
to  the  Confederacy,  greatly  crippling  its  de¬ 
fensive  power  in  that  region,  and  was  also  a 
serious  blow  to  the  Army  of  Northern  Virginia 
by  depriving  it  of  supplies  from  that  great 
storehouse  of  agricultural  wealth.®  Consult 
( Official  Records>  (Vol.  XLV)  ;  Van  Horne, 
( History  of  the  Army  of  the  Cumberland> 
(Vol.  II,  Cincinnati  1875). 

E.  A.  Carman. 

STONEMAN’S  RAID  IN  EAST  TEN¬ 
NESSEE,  SOUTHWEST  VIRGINIA  AND 
WESTERN  NORTH  CAROLINA.  Early 
in  February  1865,  General  Grant  directed  Gen¬ 
eral  Thomas  to  send  an  expedition  under  Gen¬ 
eral  Stoneman  from  East  Tennessee  to  pene¬ 
trate  North  Carolina  and  well  down  to  Colum¬ 
bia,  S.  C.,  to  destroy  the  enemy’s  railroads  and 
military  resources  in  that  section  and  visit  a 
portion  of  the  State  beyond  the  control  or  reach 
of  Sherman’s  column,  which  had  started  on  its 
march  northward  from  Savannah.  On  the  27th 
Grant  wrote  that  Stoneman  was  to  repeat  the 
raid  of  the  previous  fall,  destroying  the  rail¬ 
road  as  far  toward  Lvnchburg  as  he  could.  As 
the  movement  was  merely  for  the  purpose  of 
destruction,  Stoneman  was  to  avoid  any  heavy 
engagement.  Stoneman’s  force,  which  was 
concentrated  at  Mossy  Creek,  East  Tennessee, 
22  March,  consisted  of  the  cavalry  division  of 
Gen.  A.  C.  Gillem,  three  brigades  of  three  regi¬ 
ments  each,  under  Cols.  W.  J.  Palmer,  S. 
B.  Brown  and  I.  K.  Miller,  numbering  about 
6,000  men.  It  had  now  become  known  that 
Sherman  had  captured  Columbia,  S.  C'.,  and 
there  were  rumors  that  Lee’s  army  .  would 
evacuate  Petersburg  and  Richmond,  with  the 
possible  intention  of  moving  by  way  of  Lynch¬ 
burg  to  Knoxville;  and  Stoneman  was,  there¬ 
fore,  directed  to  move  toward  Lynchburg,  give 
his  first  attention  to  the  destruction  of  the 
railroad,  and  then  sweep  through  western 
North  Carolina.  On  the  24th  Stoneman  moved 


to  Morristown,  and  sent  Miller’s  brigade  to 
cut  off  a  Confederate  force  between  Jonesboro 
and  Carter’s  Station,  but  the  force  escaped,  and 
on  the  26th  Miller  rejoined  Stoneman,  who  had 
advanced  to  Jonesboro.  All  encumbrances  were 
thrown  aside,  and  with  but  four  guns,  and  two 
ambulances  to  accompany  the  column,  Stone¬ 
man  left  Jonesboro  on  the  26th  and,  crossing 
Iron  Mountain,  arrived  at  Boone,  N.  C.,  on 
the  28th,  where  he  captured  a  body  of  home- 
guards,  and  the  column  was  divided  marching 
by  two  different  routes  across  the  Blue  Ridge 
and  through  Wilkesboro,  Jacksonville  and 
Mount  Airy,  N.  C.,  and  Hillsville,  Wytheville, 
Christianburg  and  Salem,  Va.,  to  within  four 
miles  of  Lynchburg,  destroying  bridges  and 
railroad  track,  capturing  trains  and  prisoners, 
and  causing  the  Confederates  to  abandon  many 
guns.  This  was  accomplished  by  6  April,  at 
which  time  Stoneman  had  possession  of  90 
miles  of  the  Virginia  Central  Railroad,  from 
Wytheville  nearly  to  Lynchburg.  The  bridges 
over  Roanoke  and  New  rivers  were  destroyed, 
and  on  the  9th  the  entire  command  arrived  at 
Danbury,  N.  C.  Next  day  at  Germantown, 
beyond  Danbury,  Palmer  was  detached  and 
ordered  to  Salem,  N.  C.,  where  he  destroyed 
the  extensive  factories  which  were  supplying 
the  Confederate  armies  with  clothing,  then 
destroyed  the  railroad  south  of  Greensboro, 
and  also  a  part  of  it  between  that  place  and 
Danville,  Va.  The  main  column  moved  toward 
Salisbury,  dispersing  small  bodies  of  the  enemy, 
and  bivouacking  on  the  night  of  the  11th  12 
miles  north  of  that  place.  At  midnight  the 
march  was  resumed,  and  the  South  Yadkin 
River  crossed,  and  at  daybreak  the  Confederate 
pickets  were  driven  in  and  across  Grant’s  Creek 
two  miles  from  Salisbury.  The  bridge  across 
the  creek  was  defended  by  18  guns,  under  com¬ 
mand  of  Col.  J.  C.  Pemberton  (formerly  a 
lieutenant-general)  and  about  3,000  men,  com¬ 
manded  by  General  Gardener.  The  flooring  of 
the  bridge  had  been  taken  up.  Detachments 
were  sent  up  and  down  the  stream  to  cross  and 
come  in  on  the  Confederate  rear;  and  time  be¬ 
ing  given  for  this,  a  charge  was  made  on  the 
bridge,  the  men  went  over  on  the  stringers,  and 
the  Confederates  were  totally  routed  and  pur¬ 
sued'  through  Salisbury,  Stoneman  capturing 
the  18  guns,  1,364  prisoners,  10,000  stand  of 
arms,  and  some  wagons.  At  Salisbury  an  im¬ 
mense  amount  of  public  property  was  destroyed, 
and  the  railroad  was  wrecked  for  several  miles 
south  of  the .  place.  Having  raided  over  500 
miles,  destroying  railroads,  and  capturing  horses 
enough  to  refit  his  entire  command,  Stoneman 
concluded  to  take  the  prisoners  and  the  captured 
artillery  not  destroyed  to  East  Tennessee.  He 
withdrew  from  Salisbury,  on  the  13th,  and 
reached  Lenoir  on  the  15th,  where  he  turned 
over  the  command  to  General  Gillem  and,  with 
a  strong  escort,  conducted  the  artillery  and 
prisoners  to  Tennessee.  His  instructions  to 
Gillem  were  to  scout  on  the  east  side  of  the 
Blue  Ridge ;  to  put  Palmer’s  brigade  at  Lincoln- 
ton  to  scout  down  the  Catawba;  Brown  at  Mor¬ 
gantown,  to  connect  with  Palmer  on  the 
Catawba ;  and  Miller  at  Asheville,  to  open  com¬ 
munication  through  to  Greenville,  Tenn.  When 
Gillem,  with  the  two  brigades  of  Brown  and 
Miller,  reached  the  Catawba,  two  and  one-half 
miles  from  Morgantown,  the  bridge  was  found 
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to  be  torn  up,  the  ford  blockaded,  and  the  pas¬ 
sage  of  the  river  disputed  by  General  McCown 
with  about  300  men  and  one  gun.  A  flanking 
force  was  sent  up  the  stream  about  two  miles, 
crossed,  and  gained  McCown’s  rear;  the  force 
in  front  attacked  with  artillery;  and  the  infan¬ 
try,  crossing  on  the  sleepers  of  the  bridge, 
charged  McCown  and  routed  him,  killing  some 
of  his  men,  and  capturing  his  gun  and  about 
50  prisoners.  On  the  19th  Gillem  moved  to¬ 
ward  Asheville,  by  way  of  Swannanoa  Gap, 
reaching  the  gap  on  the  20th,  which  was  found 
to  be  blockaded  and  defended  by  about  500  men 
with  four  guns.  Leaving  Miller  to  feint  in 
front,  Gillem,  with  the  rest  of  his  force,  on  the 
21st,  moved  to  Rutherford,  40  miles  south  of 
Swannanoa  Gap,  and  at  sundown  on  the  22d 
had  passed  the  Blue  Ridge  at  Howard’s  Gap, 
with  but  slight  resistance  and  was  in  the 
enemy’s  rear.  At  daylight  of  the  23d  his  ad¬ 
vance  entered  Hendersonville,  where  it  was 
learned  that  the  Confederates  had  retreated 
through  the  place.  Pursuit  was  given  and  70 
men  and  four  guns  captured.  The  entire  column 
then  moved  on  Ashville,  and  at  3  p.m.,  when 
near  the  town,  was  met  by  a  flag  of  truce,  with 
a  communication  from  General  Martin,  stating 
that  he  had  received  official  notice  of  a  truce 
between  Generals  Sherman  and  J.  E.  Johnston, 
and  proposing  a  meeting  next  morning.  At 
11  p.m-.  an  order  was  received  from  Sherman 
directing  the  command  to  move  to  Durham 
Station  or  Hillsboro.  Being  convinced  that 
Sherman  had  given  the  order  in  the  belief 
that  the  division  was  at  or  near  Salisbury,  and 
as  it  would  have  required  a  march  of  about  200 
miles  to  reach  Durham  Station,  and  was  but  60 
to  his  base  at  Greenville,  Tenn.,  Gillem  deter¬ 
mined  to  march  to  the  latter  place,  and  so  in¬ 
formed  General  Martin,  when  he  met  him  next 
morning,  of  whom  he  requested  rations  to  make 
the  march,  and  thus  relieve  him  of  the  necessity 
of  subsisting  on  the  country,  already  impover¬ 
ished.  Martin  furnished  the  rations,  and  on  the 
25th  Gillem  set  his  brigades  in  motion  for  East 
Tennessee.  The  raid  was  one  of  the  most  suc¬ 
cessful  and  destructive  of  the  war.  Gillem  and 
Stoneman  report  the  capture  of  25  guns  taken 
in  action,  and  21  that  the  Confederates  were 
forced  to  abandon  in  southwestern  Virginia; 
about  6,000  prisoners,  and  17  battle-flags.  Con¬ 
sult  ( Official  Records>  (Vol.  XLIX)  ;  Van 
Horne,  ( History  of  the  Army  of  the  Cumber- 
land)  (Vol.  II,  Cincinnati  1875). 

E.  A.  Carman. 

STONEMAN’S  VIRGINIA  RAID.  When 
General  Hooker  initiated  the  campaign  finally 
resulting  in  the  battle  of  Chancellorsville  (q.vD, 
he  ordered  General  Stoneman,  commanding  the 
cavalry  corps  of  the  Army  of  the  Potomac, 
about  10,000  men  and  four  batteries,  to  move 
quietly  and  rapidly  up  the  left  bank  of  the  Rap¬ 
pahannock,  on  13  April  1863,  cross  the  river 
above  the  Orange  and  Alexandria  Railroad, 
disperse  Gen.  Fitzhugh  Lee’s  cavalry  brigade 
at  Culpeper  Court  House,  push  on  to  Gordons- 
ville,  and  from  there  strike  the  Fredericksburg 
and  Richmond  Railroad  at  Saxton’s  Junction, 
destroying  it  with  all  its  bridges  and  telegraph 
lines,  thus  severing  General  Lee’s  communica¬ 
tions  with  Richmond.  He  was  also  directed  to 
harass  Lee’s  retreating  troops  that  Hooker  ex¬ 
pected  to  defeat  near  Fredericksburg.  Heavy 


rains  delayed  both  Hooker’s  plans  and  Stone- 
man’s  movement,  and  after  Stoneman  had 
crossed  one  brigade  at  Freeman’s  Ford  the 
Rappahannock  rose  so  rapidly  and  high  that  the 
brigade  was  recalled  and  crossed  to  the  left 
bank  of  the  river  by  swimming  the  horses. 
Stoneman  now  waited  two  weeks  for  Hooker’s 
initiative  and  better  weather.  On  29  April, 
under  modified  orders  to  cross  the  river  between 
Kelly’s  and  Rappahannock  Fords,  and  to  send 
one  column  in  the  direction  of  Raccoon  Ford 
and  Louisa  Court  House,  Stoneman  again 
crossed  the  river,  with  the  main  body,  at  Kelly’s 
Ford.  General  Averell,  with  three  brigades 
and  a  battery,  was  to  cross  at  Rappahannock 
Station,  under  instructions  to  push  on  through 
Culpeper  Court  House  to  Gordonsville  and  keep 
the  enemy  employed  in  that  direction,  while  de¬ 
tachments  from  the  main  body  were  destroying 
the  railroads  north  from  Richmond.  Stoneman 
had  in  all  six  brigades  of  cavalry,  numbering 
about  8,000  men,  with  two  batteries.  Averell 
was  dilatory  in  his  movement,  but  soon  ran 
against  a  regiment  of  Gen.  W.  H.  F.  Lee’s  bri¬ 
gade,  driving  it  through  Culpeper  Court  House 
and  beyond  the  Rapidan,  where  on  the  morning 
of  2  May  he  received  a  message  from  Hooker 
that  he  did  not  understand  what  he  was  doing 
at  Rapidan  Station,  and  ordering  him  to  re5oin 
the  army  at  United  States  Ford.  Averell  imme¬ 
diately  returned,  and  was  relieved  from  com¬ 
mand  because  he  had  failed  to  regard  the  in¬ 
structions  given  him,  and  had  contented  him¬ 
self  with  marching  but  28  miles  in  three  days 
with  but  an  insignificant  force  opposing  him. 

With  picked  men  and  horses,  in  light  march¬ 
ing  order,  not  a  wagon  accompanying  him, 
Stoneman  pushed  forward,  with  three  brigades 
of  4,300  men  and  a  battery  of  six  guns;  Gen¬ 
eral  Buford’s  regular  brigade  was  sent  to  the 
left  in  detachments  and,  after  skirmishing  with 
small  bodies  of  Confederate  cavalry,  reached 
the  Rapidan  at  Raccoon  Ford  on  the  night  of 
the  30th;  Stoneman  followed,  the  ford  was 
crossed  on  the  morning  of  1  May,  and  at  2 
o’clock  on  the  morning  of  the  2d,  after 
some  opposition,  and  after  marching  through 
Orange  Court  House,  Gregg’s  division  of  two 
brigades  struck  the  Virginia  Central  Railroad 
about  a  mile  from  Louisa  Court  House  and 
destroyed  much  of  the  railroad,  and  at  day¬ 
break  Colonel  Kilpatrick,  with  his  regiment, 
dashed  into  Louisa  Court  House,  captured  some 
supplies,  and  toward  evening  being  attacked  by 
some  of  W.  H.  F.  Lee’s  cavalry,  withdrew  to 
Thompson’s  Cross-Roads,  and  joined  his  di¬ 
vision,  which  during  the  day  had  marched  by 
way  of  Yanceyville,  and  concentrated  at  the 
Cross-roads  after  night.  Here  during  the  night 
Stoneman  gave  orders  for  operations  upon  Lee’s 
communications  by  separate  parties  led  respec¬ 
tively  by  General  D.  McM.  Gregg,  Col.  P. 
Wyndham,  Colonel  Kilpatrick,  and  Lieut.-Col. 
Hasbrouck  Davis.  At  midnight,  with  a  bright 
moon,  the  various  detachments  started,  and  all 
were  on  the  road  before  3  a.m.  of  the  3d. 

Wyndham,  with  two  regiments  of  about  400 
men,  pushed  southward  to  Columbia  on  James 
River,  at  its  junction  with  the  Rivanna,  driving 
before  him  a  squadron  of  cavalry,  and  on  the 
morning  of  the  3d  he  destroyed  some  canal- 
boats,  bridges,  and  a  large  quantity  of  supplies 
and  medical  stores,  and  attempted  to  destroy  the 
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stone  aqueduct,  by  which  the  water  of  the  canal 
was  carried  over  the  Rivanrla;  but  hearing  of 
the  approach  of  W.  H.  F.  Lee,  he  withdrew  and 
rejoined  Stoneman  the  same  day,  having 
marched  50  miles  in  16  hours.  He  brought  in 
140  horses  and  mules,  and  was  followed  by  Lee 
nearly  to  camp. 

Kilpatrick  marched,  with  one  regiment, 
reached  Hungary  Station,  on  the  Fredericks¬ 
burg  Railroad,  at  daylight  of  the  4th ;  destroyed 
the  depot  and  part  of  the  road,  crossed  to  the 
Brook  road,  and  went  within  two  miles  of 
Richmond,  driving  back  a  battery  and  some 
cavalry,  and  capturing  about  a  dozen  men  within 
the  fortifications  of  the  city.  Then  he  struck 
the  railroad  at  Meadow  bridge,  over  the  Chicka- 
hominy,  burned  the  bridge,  ran  a  train  of  cars 
into  the  river,  captured  more  prisoners  and  60 
wagons,  crossed  the  Pamunkey  and  Mattapony 
next  day,  swept  through  the  country  without 
opposition,  though  closely  pursued  by  cavalry, 
and  reached  Gloucester  Point  on  York  River 
on  the  morning  of  the  7th,  with  a  loss  of  38 
men.  He  reported  that  he  captured  and  paroled 
over  300  men. 

Lieutenant-Colonel  Davis,  with  one  regiment, 
moved  along  the  banks  of  the  South  Anna  to 
the  Fredericksburg  Railroad  at  Ashland,  scat¬ 
tered  a  few  cavalry  bodies,  captured  an  ambu¬ 
lance  train  with  about  250  wounded  from  the 
field  of  Chancellorsville,  whom  he  paroled, 
destroyed  the  road  and  other  property  in  the 
vicinity,  and  pushed  on  to  Hanover  Station  on 
the  Virginia  Central  Railroad,  burned  the  depot 
and  other  property,  marched  to  Hanover  Court 
House,  and  then  to  within  seven  miles  of  Rich¬ 
mond,  when  he  changed  direction  to  the  left 
and  started  down  the  Peninsula  for  Williams¬ 
burg.  At  Tunstall’s  Station,  near  White  House, 
he  met  and  had  an  engagement  with  Confeder¬ 
ate  cavalry,  infantry  and  artillery  and,  being  re¬ 
pulsed  in  an  attempt  to  break  through,  with¬ 
drew,  moved  to  the  left,  crossed  the  Pamun¬ 
key  and  Mattapony,  and  reached  Gloucester 
Point,  after  a  march  of  over  200  miles,  with 
a  loss  of  35  officers  and  men. 

Gregg  and  Buford  meanwhile  had  been  raid¬ 
ing  in  the  neighborhood  of  the  South  Anna, 
closely  watched  by  Wade  Hampton  and  W.  H. 
F.  Lee.  Buford’s  brigade  was  broken  into  de¬ 
tachments,  and  on  the  4th  one  of  these,  under 
command  of  Capt.  James  E.  Harrison,  Fifth 
United  States  cavalry,  was  attacked  at  Flem¬ 
ming’s  Cross-Roads,  by  800  men,  under  com¬ 
mand  of  W.  H.  F.  Lee.  Harrison  had  less 
than  100  men,  and  after  a  hand-to-hand  fight 
of  about  five  minutes  he  retreated  to  Yancey- 
ville  with  a  loss  of  five  killed  and  wounded, 
and  two  officers  and  31  men  captured.  Lee  fell 
back  to  Gordonsville,  hearing  by  telegraph  from 
Richmond  that  the  enemy  were  everywhere. 
The  whole  of  Stoneman’s  command,  excepting 
the  forces  under  Kilpatrick  and  Davis,  was  con¬ 
centrated  on  the  5th  at  Yanceysville,  on  the 
South  Anna.  Stoneman  says:  ((The  six  days 
having  now  expired,  during  which  we  were 
assured  by  the  commanding  general  he  would 
certainly  communicate  with  us,  and  no  communi¬ 
cation  having  been  received,  no  retreating 
enemy  having  been  seen  nor  heard  of,  and  no 
information  as  to  the  condition  of  things  in 
the  vicinity  of  Fredericksburg,  except  vague 
rumors  of  our  defeat  and  capture,  having  been 


attained;  supplies  for  man  and  beast  becoming 
scarce;  having  accomplished  all  that  we  were 
sent  to  perform,  and  having  come  to  the  con¬ 
clusion  that  Colonels  Kilpatrick  and  Davis,  with 
their  commands,  had  gone  in  the  direction  of 
Yorktown,  I  determined  to  make  the  best  of 
our  way  back  to  the  Army  of  the  Potomac.® 
Knowing  that  the  cavalry  brigades  of  Lee 
and  Wade  Hampton  were  to  the  west  of  him, 
and  that  the  withdrawal  of  Averell  had  exposed 
his  flank  and  rear  to  an  attack  from  them,  he 
determined  to  send  General  Buford,  with  650 
men  and  picked  horses,  to  threaten  Gordons¬ 
ville,  and  another  force,  under  Captain  Roden- 
bough,  in  the  direction  of  Bowling  Green,  to 
threaten  the  enemy’s  communications  and, 
under  cover  of  night,  with  the  main  body,  take 
the  middle  road  through  Tolersville,  and  cross¬ 
ing  the  North  Anna  near  the  Victoria  Iron 
Works  march  to  Orange  Springs,  where  all 
were  to  rendezvous  next  day.  Everything 
worked  favorably.  Buford  marched  to  within 
two  miles  of  Gordonsville,  where  he  found 
infantry  and  artillery  in  position,  awaiting  his 
arrival,  upon  which  he  turned  north,  marched 
until  nearly  daylight,  and  halted  on  the  north 
side  of  the  North  Anna,  near  Orange  Springs, 
where  at  noon  of  the  6th  he  was  joined  by 
Stoneman,  who  had  made  a  night  march  in  a 
heavy  storm.  From  Orange  Springs  Stoneman 
continued  his  march  to  Raccoon  Ford,  on  the 
Rapidan,  thence  to  Kelly’s  Ford,  on  the  Rappa¬ 
hannock,  which  was  crossed  at  daylight  of  the 
eighth  by  swimming  the  horses,  and  then  to 
Bealeton. 

The  result  of  the  raid  was  the  capture  of 
over  500  men  and  460  horses  and  mules  and  the 
destruction  of  nearly  20  bridges  and  culverts, 
three  trains  of  railroad  cars,  122  wagons,  sev¬ 
eral  canal-boats,  and  a  large  amount  of  army 
supplies.  The  railroads  had  been  cut  in  seven 
places,  but  these  breaks,  which  General  Lee 
considered  as  of  small  consequence,  were  soon 
repaired.  As  the  chief  object  of  the  raid  was 
the  effectual  destruction  of  Lee’s  communica¬ 
tions  with  Richmond,  which  was  not  accom¬ 
plished,  it  was  considered  a  failure.  The  Union 
loss  was  five  killed,  21  wounded  and  163  missing. 
About  1,000  horses  were  broken  down  and 
abandoned,  some  being  killed.  There  are  no 
trustworthy  records  of  Confederate  losses  in 
killed  and  wounded.  Consult  ( Official  Records, ) 
(Vol.  XXV)  ;  the  Century  Company’s  (Battles 
and  Leaders  of  the  Civil  War>  (Vol.  Ill,  New 
York  1887-88). 

E.  A.  Carman. 

STONES,  STANDING,  or  STONE 
CIRCLES,  are  found  in  numbers  throughout 
Great  Britain,  to  a  less  extent  in  Norway  and 
Sweden,  and  a  few  in  France  and  northern 
India.  The  typical  stone  circle  of  Scotland, 
England  and  Ireland  consists  of  rough,  un¬ 
hewed  stone  set  up  at  comparatively  equal  dis¬ 
tances  in  the  form  of  a  circle.  These  circles 
vary  in  size  from  a  diameter  of  20  feet  to  more 
than  100  feet,  and  are  composed  of  stones 
of  heights  ranging  from  less  than  six 
feet  to  19  feet,  and  of  varying  thicknesses. 
The  stones  are  set  up  at  distances  of  from  five 
feet  to  six  yards  apart  and  the  site  of  the 
circle  is  usually  a  level  plain,  although  the 
gentle  slope  iof  a  hill  has  sometimes  been 
used.  The  stones  used  are  often  in  the  form 
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of  huge  loaf-shaped  boulders  set  up  on  end 
and  wedged  in  with  smaller  rocks  at  their 
bases;  sometimes  the  standing  stones  are  set 
into  a  slight  excavation  in  the  soil.  In  a  num¬ 
ber  of  the  stone  circles  found  in  Scotland  the 
space  between  two  of  the  upright  pillars,  usu¬ 
ally  the  two  at  the  southwest  side  of  the  circle, 
is  filled  by  a  large  flat  rock  set  up  on  edge 
and  extending  from  pillar  to  pillar.  The  loca¬ 
tion  of  this  distinguishing  feature  at  the  south¬ 
west  seems  coincident  with  the  general  plan  of 
structure  and  location  of  the  supposed  altar 
stone  in  the  structure  of  Stonehenge  (q.v.). 
Some  of  the  stone  circles  contain  a  second 
smaller  circle  within  them,  which  circle  is  often 
composed  of  stones  larger  than  those  in  the 
outside  circle;  and  some  of  the  examples 
show  a  ditch  around  the  circle  of  pillar  stones, 
or  else  an  earth  wall.  In  either  case  whether 
it  is  ditch  or  wall,  the  entrance  over  or 
through  it  is  invariably  to  the  northeast.  The 
ditches  are  in  some  instances  as  wide  as  30 
feet  with  a  depth  of  six  feet ;  the  walls  rarely 
exceed  five  or  six  feet  in  height,  and  the  en¬ 
trances  over  the  ditches  are  usually  half  as 
wide  as  the  ditch  proper.  In  one  notable  in¬ 
stance,  that  of  a  small  circle  of  large  stones 
near  the  Great  Circle  of  Stennis,  in  Orkney, 
Scotland,  both  the  ditch  and  the  rampart  occur, 
the  latter  within  the  former,  and  the  entire 
interior  area  of  the  circle  is  raised  about  three 
feet  higher  than  the  surrounding  level. 

Besides  the  circles  of  standing  stones  and 
great  boulders,  there  are  also  found  in  the 
same  territory  and  in  Algeria,  Syria  and  north¬ 
ern  Arabia,  continuous  circles  of  smaller  stones 
bedded  in  the  ground  or  resting  on  the  surface. 
Explorations  of  the  interior  area  of  these  cir¬ 
cles  has  established  the  fact  that  they  were 
used  for  burying  grounds,  and  from  the  nature 
of  the  contents,  the  burial  urns  and  the  imple¬ 
ments  found  beside  the  graves,  Sir  John  Lub¬ 
bock  has  concluded  that  they  belong  to  the 
Bronze  Age.  (See  Stonehenge).  But  it  is  to 
the  circles  of  standing  stones  that  the  chief 
interest  attaches;  and  while  it  has  never  been 
proven  that  these  areas  were  intended  for 
burying  grounds,  there  seems  to  be  sufficient 
reason  for  belief  that  they  were  connected 
with  the  burial  rites  of  the  people  who  erected 
them.  This  theory  is  borne  out  by  the  presence 
of  burial  mounds  or  barrows  (known  as  cairns 
in  Scotland  and  Ireland)  in  close  proximity  to 
all  the  larger  circles.  Indeed  in  some  cases 
the  cairns  were  surrounded  by  the  circle  of 
stones ;  as  is  seen  in  the  great  chambered  cairn 
of  New  Grange  in  Ireland  and  in  the  smaller 
ones  of  Clava,  near  Inverness.  Although  it  is 
more  often  the  case,  the  contents  of  the  cairns, 
particularly  of  the  larger  ones,  do  not  always 
show  interments  of  the  Bronze  Age.  In  this 
latter  case  there  is  no  incinerary  urn  contain¬ 
ing  the  deposits  or  over  them,  and  the  remains 
show  that  there  has  been  no  cremation.  In 
like  manner  many  of  the  stone  circles,  indeed 
the  great  majority  of  them,  show  no  evidence 
<of  tool-work  in  their  building,  while  the  im¬ 
posts  of  the  outer  circle  and  outer  ellipse  of 
Stonehenge  give  conclusive  proof  of  it. 

As  a  rule  the  cairns  which  covered  the  cre¬ 
mation  interments  of  the  Bronze  Age  are 
smaller  than  those  of  the  preceding  period, 
and  the  custom  of  placing  the  burnt  bones  in 


a  cavity  in  the  soil,  covered  only  by  an  in¬ 
verted  urn  of  clay,  dispensed  with  the  cairn 
altogether,  while  it  retained  the  circle  of  stand¬ 
ing  stones  as  a  visible  mark  or  fence  of  the 
grave  ground.  In  about  20  instances  in  which 
there  has  been  systematic  excavation  of  stone 
circles  in  Scotland,  the  examination  of  the 
interior  Ispace  has  disclosed  burials  of  the 
Bronze  Age  mostly  after  cremation  but  occa¬ 
sionally  unburnt.  The  cremated  remains  were 
deposited  with  cinerary  urns  placed  either  in 
an  inverted  position  over  the  burnt  bones  or 
upright  and  containing  the  burnt  bones,  at  the 
bottom  of  a  shallow  pit  excavated  in  the  sub¬ 
soil.  These  cinerary  urns  exhibit  the  forms 
and  ornamentation  characteristic  of  the  age  of 
bronze.  Sometimes  the  burials  have  been 
placed  in  cists  of  unhewn  slabs  of  stone,  cov¬ 
ered  by  small  cairns  of  loose  stones,  under¬ 
neath  the  surface  level ;  at  other  times  the 

burnt  bones  of  many  burials  have  been  found 
placed  in  shallow  cavities  excavated  in  the 

soil  of  the  interior  area  of  the  circle  near  the 
bases  of  the  upright  stones.  It  seems  from 
these  circumstances  that  the  common  variety 
of  stone  circles,  as  found  in  Scotland,  are  ceme¬ 
teries  of  the  Bronze  Age,  and  while,  on  the 
one  hand,  the  difference  in  the  size  of  the 

circles  of  Avebury  and  Stennis  and  in  the 

structure  and  size  of  Stonehenge  may  point 
to  a  difference  in  purpose  and  use,  on  the 
other  hand,  the  great  size  of  the  circle  sur¬ 
rounding  the  chambered  cairn  at  New  Grange 
and  the  objects  uncovered  by  the  repair  ex¬ 
cavations  at  Stonehenge  in  1901,  seem  to  show 
that  a  great  circle  also  was  associated  with  a 
sepulchre. 

The  largest  of  the  Scotch  stone  circles  is 
that  of  Stennis,  in  Orkney.  It  has  a  circum¬ 
ference  of  340  feet,  enclosing  an  area  of  two 
and  one-half  acres,  and  is  surrounded  by  a  ditch 
30  feet  wide.  It  originally  consisted  of  about 
60  pillars,  set  about  17  feet  apart,  of  an  aver¬ 
age  height  of  about  13  feet.  Of  these  13  still 
stand  and  10,  though  prostrate,  are  intact.  The 
largest  stone  circle  in  England  is  that  of  Ave¬ 
bury,  in  Wiltshire,  which  consisted  of  a  large 
outer  circle  of  probably  1,000  stones  of  from 
15  to  17  feet  in  height  and  40  feet  in  circum¬ 
ference;  this  circle  was  about  1,000  feet  in 
diameter  and  contained  two  smaller  circles  of 
350  and  325  feet  in  diameter  respectively.  The 
inner  circles  each  consisted  of  a  double  row 
of  stones,  a  stone  pillar  20  feet  high  occupied 
the  centre  of  one,  and  a  bowing-stone,  or  crom¬ 
lech,  that  of  the  other.  Surrounding  the  whole 
were  a  broad  ditch  and  a  high  earth-wall, 
traversed  by  an  avenue  of  approach  which  led 
toward  the  southeast  for  over  1,400  yards.  This 
structure  and  Stonehenge  are  considered  the 
most  remarkable  examples  found  in  England 
of  monuments  of  megalithic  stones.  In  Nor¬ 
way  and  Sweden  the  few  stone  circles  sys¬ 
tematically  explored  have  been  found  to  be  bur¬ 
ial  places  of  the  Iron  Age.  They  are  usually 
simple  circles  composed  of  8  to  13  stones ; 
occasionally  there  are  two  concentric  circles, 
one  within  the  other,  the  inner  circle  being 
sometimes  composed  of  small  stones  set  close 
together  in  a  ring.  Sometimes  there  is  a  single 
pillar  stone  in  the  centre  of  the  circle.  As  a 
rule  they  are  not  remarkable  either  for  the  size 
of  the  circles  themselves  or  for  the  massive- 


STONES  OF  VENICE  — STONY  CREEK 


695 


ness  of  the  stones  of  which  they  are  composed. 
Circles  of  standing  stones  are  rare  to  the  south 
of  the  Baltic.  See  bibliography  under  Stone¬ 
henge.  Consult  also  Dawkins,  <  Early  Man  in 
Britain*  (1880). 

STONES  OF  VENICE.  This  work  by 
John  Ruskin,  the  first  volume  of  which  ap¬ 
peared  in  1851  and  the  second  in  1853,  was  the 
result  of  close  study  and  labor  in  Italy  and  at 
home.  It  was  a  continuation  and  expansion 
of  the  theories  he  had  already  advocated  in 
(The  Seven  Lamps  of  Architecture>  published 
in  1849.  In  that  work  he  had  sought  to  do  for 
architecture  what  he  had  already  achieved  for 
painting  in  his  <Modern  Painters)  (q.v.)  —  to 
instil  the  sense  of  the  indissoluble  association 
of  art  with  all  other  branches  of  human  activ¬ 
ity.  The  (Stones  of  Venice>  appeared  con¬ 
temporaneously  with  the  Construction  of 
Sheepfolds,*  an  eloquent  plea  for  the  reunion 
of  Christian  churches,  and  was  as  Carlyle  wrote 
of  it  to  the  author,  <(a  new  Renaissance— a 
singular  sign  of  the  times  —  a  sermoni  inf 
stones.®  The  book  was  beautifully  illustrated 
with  engraving  from  drawings  by  the  author 
and  some  of  the  most  prominent*  living  artists 
and  visualized  an  embodiment  of  the  concrete 
idea  which  he  sought  to  express,  that  the  build¬ 
ings  and  art  of  a  people  are  the  expression  of 
their  religion,  their  morality,  their  national 
aspirations  and  social  habits. 

STONEWARE  is  that  kind  of  earthen 
ware  (see  Ceramics)  which  is  impervious  to 
water  and  non-absorbent,  almost  non-porous, 
the  whole  substance  of  the  paste  being  very 
silicious,  either  from  the  original  nature  of  the 
clay  or  from  a  mixture  with  the  clay  of  some 
natural  silex  such  as  flint.  A  simple  test  is 
that  a  broken  fragment,  if  put  to  the  tongue, 
will  not  seem  to  cling  to  its  surface;  whereas 
a  broken  flowerpot  will  cling  tenaciously,  this 
being  caused  by  the  rapid  absorption  of  moist¬ 
ure  by  the  porous  substance.  It  is  for  this 
reason  that  stoneware  is  used  for  acid  contain¬ 
ers,  bottles,  vinegar  jugs  and  all  such  common 
purposes,  and  also  for  larger  and  more  deco¬ 
rative  vessels  in  countries  and  in  times  where 
it  is  customary  to  use  earthenware  vessels  in¬ 
stead  of  glass  or  metal  at  least  to  a  great  ex¬ 
tent.  Thus  in  the  Rhine  towns  and  north¬ 
western  Germany  during  the  14th  and  follow¬ 
ing  centuries  a  very  elaborate  series  of  cans, 
jugs  and  flagons  of  all  sizes  from  a  pint  to 
three  or  four  gallons,  were  made  and  decorated 
by  simple  impressions  from  metal  or  wooden 
dies  impressed  upon  the  surface  before  firing; 
the  pattern  being  afterward  more  <or  less  em¬ 
phasized  by  a  thin  glazing  of  blue  applied  in 
parts.  The  glaze  of  stoneware  in  the  usual 
sense  is  no  more  a  separate  substance  than  that 
of  Greek  vases;  it  is  a  mere  modifying  of  the 
surface  generally  by  some  vaporized  ingredi¬ 
ent  which  is  absorbed  during  the  actual  process 
of  firing.  Thus  the  most  common  glaze,  called 
salt-glaze,  is  generally  understood  to  be  pro¬ 
duced  by  throwing  into  the  furnace  rough  salt, 
which  is  vaporized  and  leaves  the  soda  in  its 
composition  on  the  surface  of  the  stoneware 
in  the  form  of  a  slight,  glassy  film.  The  stone¬ 
ware  would  not  need  this  to  be  sufficiently  re¬ 
sistant  against  water,  wine  or  the  like,  but 
some  acids  would  attack  the  stoneware,  against 
which  the  glaze  is  a  sufficient  protection. 


These  decorative  wares  have  been  known  to 
the  collectors,  and  in  museums  and  in  treatises 
on  Ceramics  under  the  general  name  of  gres  de 
Flandre,  as  if  they  were  of  Flemish  make,  but 
this  term  is  now  replaced  by  such  terms  as 
Cologne  Ware,  German  Stoneware  and  the  like. 
In  modern  times  stoneware  has  not  been  gen¬ 
erally  used  for  decorative  purposes;  but  recent 
experiments  in  the  national  manufactory  of 
porcelain  at  Sevres  in  France  have  led  to  the 
invention  or  adoption  of  many  brilliant  colored 
enamels  which  can  be  applied  to  stoneware  with¬ 
out  in  the  least  diminishing  its  value  as  a  dur¬ 
able  and  weatherproof  material ;  and  in  this 
way  a  whole  class  of  architectural  ceramic 
wares  has  been  made  practicable.  Magnificent 
specimens  of  these  wares  —  even  to  the  extent 
of  huge  friezes  containing  many  figures,  were 
on  exhibition  at  Paris  in  1900  and  any  future 
attempts  at  decorative  architecture  will  have 
to  include  the  consideration  of  these  new  means 
of  brilliant  adornment  in  color  and  in  form. 
See  Pottery. 

STONINGTON,  sto'ning-ton,  Conn.,  town. 
New  London  County,  on  Long  Island  Sound 
and  on  the  New  York,  New  Haven  and  Hart¬ 
ford  Railroad,  about  10  miles  east  of  New 
London  and  40  miles  southwest  of  Providence, 
R.  I.  It  comprises  the  borough  of  Stonington 
and  the  villages  of  Mystic,  Old  Mystic  and 
Pawcatuck.  There  is  a  good  harbor.  The  prin¬ 
cipal  industries  are  agriculture  and  the  manu¬ 
facture  of  machinery,  printing  presses,  woolen 
goods,  velvet  goods,  thread,  fertilizers,  cotton 
and  silk  goods,  etc.  The  first  permanent  settle¬ 
ment  in  Stonington  was  made  by  William 
Chesebrough  of  Plymouth  in  1649.  In  1658  it 
was  chartered  by  Massachusetts  as  Souther- 
town  ;  passed  to  Connecticut  in  1662,  and  in 
1665  was  named  Mystic,  and  Stonington  the 
year  following.  It  was  attacked  by  Sir  James 
Wallace  in  the  frigate  Rose  in  1775  and  in  1814 
was  bombarded  four  days  by  Admiral  Hardy. 
Sealing  and  whaling  were  for  many  years 
among  the  town’s  most  flourishing  industries. 
The  area  of  the  town  is  25,222  acres.  It 
is  reached  by  steamboat  from  Watch  Hill  in 
the  summer  season.  Government  is  vested  in  a 
warden  and  burgesses  as  an  official  board.  Pop. 
2,100.  Consult  Palmer,  <  Stonington  by  the 
Sea)  (Stonington  1913)  and  Wheeler,  his¬ 
tory  of  the  Town  of  Stonington  from  1649- 
1900)  (New  London  1900). 

STONY  CREEK,  Battle  of,  in  the  War  of 
1812.  After  the  capture  of  Fort  George  (q.y.) 
General  Dearborn  sent  Gens.  William  H.  Win¬ 
der  (q.v.)  and  John  Chandler  with  1,300  troops 
in  pursuit  of  the  retreating  British  under  Gen. 
John  Vincent.  Chandler  marched  to  Stony 
Creek,  within  10  miles  of  Vincent’s  position  at 
Hamilton.  Learning  ,of  the  American  advance, 
Vincent  with  750  troops  attacked  on  the  morn¬ 
ing  of  6  June  1813  and  might  have  captured 
the  whole  force  of  Americans  had  not  the 
Indians  accompanying  him  raised  the  usual 
war-whoop,  thus  warning  the  Americans  of 
the  attack.  In  the  confusion  that  followed, 
both  Chandler  and  Winder  walked  into  the 
midst  of  the  British  troops  and  were  cap¬ 
tured,  and  Vincent,  too,  lost  his  way,  being 
found  the  next  day  without  sword  or  hat.  The 
British  loss  was  23  killed,  134  prisoners  and 
55  missing;  the  Americans  lost  17  killed,  38 
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wounded  and  100  missing.  Had  the  Americans 
pursued  they  might  have  captured  the  main 
body  of  the  enemy,  but  abandoning  baggage 
and  leaving  the  dead  unburied  they  retired  10 
miles  up  Forty  Mile  Creek  and  thence  went 
to  Fort  George  arriving  8  June  and  remaining 
inactive  until  the  battle  of  Beaver  Dams  (.q.v.). 
Consult  Armstrong,  John,  <Notices  of  the  War 
of  1812)  (Vol.  I,  pp.  134-141)  ;  ( American  State 
Papers,  Military  Affairs*  (Vol.  I,  pp.  445-^148)  ; 
Brackenridge,  H.  M.,  (History  of  the  Late 
War*  (pp.  117-118)  ;  Brannan  (Official  Letters) 
(pp.  165-171);  Lessing,  <War  of  1812)  (pp. 
602-604)  ;  Wiley  and  Rines,  <The  United  States* 
(Vol.  V,  pp.  406-407). 

STONY  POINT,  N.  Y.,  town  in  Rockland 
County,  on  the  west  bank  of  the  Hudson,  and 
on  the  New  Jersey  and  New  York,  the  New 
York,  Ontario  and  Western  and  the  West  Shore 
railroads,  35  miles  north  of  New  York  City. 
At  this  point  is  the  rocky  promontory  from 
which  the  town  derives  its  name,  which  was 
strongly  fortified  during  the  Revolutionary 
War  by  the  British.  In  1779  the  Americans 
had  begun  to  fortify  the  place,  but  were  forced 
to  abandon  it  by  the  British  under  Clinton,  who 
then  completed  the  fortifications.  The  only 
land  approach  was  across  a  marsh  which  was 
covered  by  water  at  high  tide  and  was  defended 
by  a  double  line  of  abattis  and  picket  stations. 
Washington  had  determined  on  a  recapture  of 
Stony  Point  and  for  this  purpose  organized 
a  body  of  picked  troops  known  as  the  Corps 
of  Light  Infantry  and  placed  Gen.  Anthony 
Wayne  (popularly  called  ((Mad  Anthony®)  in 
command.  Wayne  carefully  reconnoite'red  the 
place  and  decided  for  a  night  attack  and  sur¬ 
prise,  which  was  carefully  planned  by  Wash¬ 
ington.  In  accordance  with  this  plan,  Wayne 
brought  his  men  as  near  Stony  Point  as  pos¬ 
sible  and  by  8  p.m.,  15  July,  camped  about  a 
mile  from  the  fort.  Here  he  divided  his  force 
into  columns,  and  about  11:30  commenced  the 
march  against  the  fort;  when  the  marsh  was 
reached,  one  column  under  Wayne  turned  to 
the  south  to  cross  the  marsh,  the  other  to  the 
north.  By  the  time  the  Americans  had  crossed 
the  morass,  the  British  were  thoroughly 
aroused,  and  opened  fire  upon  both  columns. 
The  Americans  did  not  fire  but  charged  with 
the  bayonet  so  impetuously  that  the  enemy  were 
quickly  driven  from  the  outer  abattis  into  the 
fort,  where  they  were  obliged  to  surrender; 
the  two  American  columns  reached  the  fort 
almost  at  the  same  time.  Wayne  was  wounded 
in  the  head  during  the  charge,  and  was  carried 
into  the  fort  but  the  wound  proved  slight.  The 
whole  British  garrison  of  over  540  were  taken 
prisoners ;  the  Americans  lost  only  15  killed, 
the  British  63.  The  Americans  were  not  able 
to  hold  the  place,  but  destroyed  the  fortifica¬ 
tions,  and  it  was  reoccupied  for  a  time  by  the 
British  who,  however,  abandoned  it  in  October. 
The  immediate  effect  of  the  victory  was  to 
encourage  the  Continental  army,  and  increase 
the  confidence  and  zeal  of  the  people.  The 
site  of  the  fortifications  was  acquired  as  a 
public  park  by  New  York  State  in  1897.  The 
population  of  the  village  is  less  than  1,000,  but 
the  town’s  population  is  about  4,000.  Consult 
Johnston,  <The  Storming  of  Stony  Point* 
(New  York  1900). 


STONYHURST  COLLEGE,  England,  a 
Roman  Catholic  institution  10  miles  north  of 
Blackburn,  Lancashire.  The  college  was  orig¬ 
inally  founded  at  Saint  Omer  in  Flanders  in 
1592,  but  in  1794  was  transferred  to  England. 
It  is  affiliated  to  the  University  of  London,  and 
provides  a  school  course  of  instruction  for  boys 
and  a  university  course  for  young  men.  At¬ 
tached  to  it  is  a  good  observatory,  an  excellent 
library  of  40,000  volumes,  museums,  etc.  Sev¬ 
eral  wellknown  men  have  been  educated  here. 
The  series  of  (Stonyhurst  Philosophical  Manu- 
als)  by  the  Jesuit  professors  in  the  philosophical 
department  of  the  college  represents  an  able  and 
notable  attempt  to  revive  the  scholastic  philos¬ 
ophy  as  expounded  by  Saint  Thomas,  and  adapt 
it  to  modern  thought. 

STOOP,  in  architecture ,  an  uncovered  plat¬ 
form  at  the  entrance  to  a  house  or  other  build¬ 
ing,  raised  to  the  height  of  the  door-sill  and 
approached  by  a  flight  of  steps,  the  same  width 
as  the  stoop.  The  word  is  Dutch,  having  its 
origin  in  New  York  in  Colonial  days.  It  is  fre¬ 
quently  used  incorrectly  for  porch  or  veranda. 

STOPPAGE  IN  TRANSITU,  in  law,  is 
the  exercise  *of  a  right  allowed  by  law  to  a 
seller  to  stop  the  delivery  of  goods  purchased 
by  a  buyer  who  has  become  bankrupt  while  the 
goods  are  in  the  hands  of  a  carrier  or  middle¬ 
man  for  transmission.  Under  the  laws  of  Eng¬ 
land  it  is  not  necessary  that  the  vendee  should 
have  been  judicially  declared  bankrupt  or  in¬ 
solvent;  mere  inability  to  pay  his  debts  as  they 
become  due  constitutes  the  insolvency  contem¬ 
plated  by  the  law.  Of  course  the  burden  of 
proof  rests  on  the  seller  to  establish  the  fact  of 
insolvency  or  bankruptcy  in  case  it  is  denied. 
Stoppage  in  transitu  is  not  held  to  cancel  the 
transaction,  but  only  to  place  the  goods  under 
lien  of  the  seller  for  the  price.  The  transitus, 
during  which  goods  are  liable  to  stoppage,  is 
terminated  by  actual  or  constructive  delivery 
to  the  buyer  or  his  agent.  A  common  carrier  is 
not  considered  the  agent  of  the  buyer,  although 
employed  by  him  for  the  transmission  of  the 
goods ;  but  if  goods  are  delivered  at  a  shipping 
port  to  a  buyer’s  agent  for  transshipment,  the 
tansitus  is  at  an  end  and  cannot  be  renewed 
when  they  are  redelivered  to  a  common  carrier. 
Although  the  buyer  is  the  charterer  for  the 
voyage  of  the  ship  in  which  the  goods  are  car¬ 
ried  they  are  not  held  to  be  delivered  to  him 
until  the  delivery  is  completed  in  the  usual  man¬ 
ner  at  the  close  of  the  voyage;  but  if  he  has 
hired  the  ship  for  a  period  it  will  be  considered 
as  his  premises  and  the  delivery  will  be  com¬ 
plete.  The  law  of  the  United  States  in  relation 
to  this  subject  is  virtually  the  same  as  that  of 
England. 

STORAGE  BATTERIES.  See  Electric 

Storage  Battery,  The. 

STORE  CHECKS.  See  Truck  Systems. 

STORER,  Bellamy,  American  diplomat: 
b.  Cincinnati,  28  Aug.  1847;  d.  Paris,  12  Nov. 
1922.  He  was  graduated  from  Harvard  in  1867, 
and  from  Cincinnati  Law  School  in  1869.  He 
practised  law  in  Cincinnati;  served  in  Congress, 
1891—95*;  Minister  to  Belgium,  1897-99;  to  Spain, 
1899-1902;  United  States  Ambassador  to  Aus¬ 
tria-Hungary,  1902-06,  when  a  controversy 
with  President  Roosevelt  over  ultra^diplomatic 
activities  led  to  his  resignation.  Consult  Storer, 
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B.,  (Letter  to  the  President  and  the  Members 
of  his  Cabinet  (1906). 

STORER,  David  Humphreys,  American 
physician  and  naturalist:  b.  Portland,  Me.,  26 
March  1804;  d.  Boston,  Mass.,  1891.  He  was 
graduated  at  Bowdoin  College  in  1822,  studied 
medicine  at  Harvard  Medical  School,  then 
started  to  practice  (1825)  in  Boston  and  con¬ 
tinued  till  1888.  He  was  called  to  the  chair  of 
obstetrics  and  medical  jurisprudence  in  1854,  in 
Harvard  Medical  School,  becoming  dean  from 
1855  to  1864.  In  1866  he  became  president  of 
the  American  Medical  Association.  He  wrote 
( Report  on  the  Ichthyology  and  Herpetology  of 
Massachusetts5  (1839)  ;  'Synopsis  of  the  Fishes 
of  North  America5  (1846),  long  the  standard 
on  this  subject.  In  1876  he  was  awarded  the 
degree  LL.D.,  by  Bowdoin. 

STORER,  Francis  Humphreys,  American 
agricultural  chemist :  b.  Boston,  Mass.,  27  March 
1832;  d.  1914.  He  was  son  of  David  H.  (q.v.). 
He  studied  chemistry  under  Prof.  J.  P.  Cooke, 
becoming  his  assistant  in  1851,  and  was  gradu¬ 
ated  at  Harvard  in  1855  after  returning  from 
an  exploring  expedition  of  the  United  States  to 
the  North  Pacific.  He  next  went  to  Europe 
and  studied  under  Bunsen  at  Heidelberg,  Rich¬ 
ter  at  Freiberg,  Stoeckhardt  at  Tharund,  and 
Emil  Kopp  in  Paris.  On  his  return  (1857)  he 
became  chemist  to  the  Boston  Gas  Light  Com¬ 
pany  while  working  in  a  private  laboratory.  In 
1865  he  became  professor  of  general  and  indus¬ 
trial  chemistry  at  the  Massachusetts  Institute 
of  Technology.  He  was  appointed,  in  1870, 
professor  of  agricultural  chemistry  at  Harvard 
University  and  became  (1871)  dean  of  the 
Bussey  Institution.  In  conjunction  with  Cyrus 
M.  Warren  he  made  notable  researches  upon 
hydrocarbons.  While  at  the  Massachusetts  In¬ 
stitute  of  Technology  he  developed,  in  collabo¬ 
ration  with  Charles  W.  Eliot,  a  system  of 
teaching  applied  arts  chemistry;  together  they 
published  'Manual  of  Inorganic  Chemistry5 
(1868),  setting  forth  their  advanced  method  of 
training,  which  became  very  popular.  Other 
valuable  works  were  'A  Dictionary  of  Solu¬ 
bilities  of  Chemical  Substances5  (Cambridge 
1864)  ;  'Manual  of  Qualitative  Chemical  Anal¬ 
ysis5  (1868;  17th  ed.  1893)  ;  'A  Cyclopaedia  of 
Quantitative  Analysis5  (1870-73)  ;  'Elementary 
Manual  of  Chemistry5  (1894)  ;  ( Agriculture 
in  Some  of  its  Relations  with  Chemistry5 
(3  vols.  1897)  ;  'Manual  of  Qualitative  Analy¬ 
sis5  (1899). 

STOREY,  George  Adolphus,  English  artist 
and  author:  b.  London,  7  Jan.  1834.  He  first 
exhibited  at  the  Royal  Academy  in  1852.  In 
1863  he  was  in  Spain,  painting  portraits  at 
Madrid.  Among  his  pictures  are  'A  Royal 
Challenge5  (1865);  < After  You5  (1867);  (The 
Shy  PupiP  (1868)  ;  'The  Old  Soldier5  (1869)  ; 
<The  Duet,5  and  'Only  a  Rabbit5  (1870); 
'Rosy  Cheeks5  and  'Lessons5  (1871)  ;  'Little 
Butter-Cups5  (1872);  'Caught5  (1875);  'A 
Dancing  Lesson5  (1876)  ;  'The  Ivory  Door5 
(1881)  ;  ( Coracles  on  the  Dee5  (1882);  'The 
Connoisseur5  (1883)  ;  'First  Practice5  (1894)  ; 
'Rival  Minstrels5  and  'Coming  Events5 
(1895)  ;  'A  Love  Stratagem5  (1896);  'A  Fair 
Musician5  (1897)  ;  'Daughter  of  the  Regiment5 
(1897)  ;  'In  Evening  Shade5  (1898)  ;  'The  Lost 
Labour  of  the  Danaides) ;  'Philomel5  (1900); 


'The  Love  Letter5  (1901);  'A  Love  Sonnet5; 
'Miss  Reynolds5  (1902)  ;  'Pluto’s  Messenger5 
(1904)  ;  'Venus  Lamenting  the  Death  of 
Adonis5;  'Griselda5  (1905);  <Leda,5  'Pamela,5 
etc.  (1906);  'Mrs.  E.  W.  Meyerstein5  (1907); 
'Phryne5  (1908)  ;  'Circe,5  'Pan  and  Syrinx,5 
and  'Phillis  Meyerstein5  ,  (1909)  ;  'My  Moth¬ 
er’s  Portrait,5  purchased  for  the  National 
Gallery  of  British  Art;  'My  Father’s  Por¬ 
trait5  (1874)  ;  'Lady  in  Furs5 ;  'Miss  Gladys 
Storey5  (1912);  'Her  First  Letter5  (1913); 
'A  Young  Painter,5  'Edward  Cressy5 ; 
'Armida  in  the  Enchanted  Wood5  (1914)  ; 
'Viola5  (diploma  work),  'Diana5  (1915).  He 
is  author  of  'Sketches  from  Memory5  (1899)  ; 
'Theory  and  Practice  of  Perspective5  (1910). 

STOREY,  Moorfield,  American  lawyer: 
b.  Roxbury,  Mass.,  19  March  1845.  He  was 
graduated  from  Harvard  University  in  1866  and 
from  the  Harvard  Law  School  three  years  later. 
He  was  private  secretary  to  Charles  Sumner 
1867-69,  and  from  1873-79  was  editor  of  the 
American  Law  Review.  He  was  active  in  the 
"Mugwump55  movement  in  1884  and  was  presi¬ 
dent  of  the  American  Bar  Association  in  1896. 
He  has  published  'Life  of  Charles  Sumner5 
(1900),  and  a  'Memoir5  of  E.  R.  Hoar  (1911). 

STORKS,  a  family  ( CiconiicLce )  of  wading- 
birds  of  the  order  Herodiones.  In  this  family 
the  bill  is  very  stout  at  the  base,  longer  than  the 
head,  usually  straight  but  occasionally  curved 
either  up  or  down.  The  nostrils  are  remark¬ 
able  in  being  entirely  unprotected  either  by  a 
scale  or  bristles;  they  are  placed  close  to  the 
base  of  the  bill  and  perforate  its  horny  sheath 
directly,  not  being  even  sunk  in  a  groove.  The 
hallux  is  placed  on  a  level  with  the  other  toes 
which  are  either  moderately  or  considerably 
elongated  and  terminate  in  a  more  or  less  flat, 
broad  claw.  The  general  aspect  of  these  birds 
is  somewhat  heron-like  but  they  lack  all  of  the 
grace  of  those  birds,  being  of  rather  heavy 
build  and  clumsy  action.  To  this  family  belong 
the  true  storks,  the  jabirus  and  the  wood  ibises, 
the  latter  being  quite  distinct  from  the  true 
ibises.  True  storks  form  the  subfamily 
Ciconince  and,  with  the  exception  of  the 
closely  related  American  jabirus,  are  confined  to 
the  warmer  parts  of  the  Old  World,  where 
about  six  genera  _  occur.  The  white  stork 
(Ciconia  alba),  which  during  some  portion  of 
the  year  is  found  in  most  parts  of  Europe,  Asia 
and  Africa,  is  the  celebrated  bird  of  German 
and  Dutch  story  and  folklore,  and  familiar  from 
the  pictures  in  children’s  Christmas  books  of 
German  manufacture.  In  its  domesticity  and 
love  of  human  habitations  as  nesting-sites  it 
departs  widely  from  the  solitary,  retiring  habit 
of  most  of  its  kindred;  but  in  other  respects  it 
is  thoroughly  a  stork,  feeding  upon  frogs, 
small  fishes,  mice  and  insects,  which  are  cap¬ 
tured  in  the  marshes  and  meadows;  sleeping 
during  the  heat  of  the  day  often  with  one 
foot  drawn  up  and  the  bill  lying  on  the  breast ; 
becoming  active  at  dusk  and  in  the  cool  of  the 
morning;  voiceless  but  producing  a  clattering 
noise  with  its  bill ;  during  the  mating  season 
indulging  in  dances  and  other  queer  stiff-legged 
antics;  and  on  the  approach  of  cold  weather 
migrating  to  Africa.  They  fly  in  pairs  or 
small  flocks  at  a  great  height  and  with  their 
long  legs  stretched  out  straight  behind,  A 
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stork’s  nest  on  the  house-top  is  the  best  of  good 
omens  and  as  the  birds  are  undisturbed  they  re¬ 
turn  year  after  year  to  add  to  the  huge  struc¬ 
ture  of  sticks  and  raise  another  callow  brood. 
Other  species  of  the  same  genus  inhabit  Europe, 
Asia  and  Africa,  but  they  breed  on  rocky  cliffs 
or  tall  trees  and  shun  human  habitations.  The 
adjutant  ( Leptoptilus  dubius) .  of  India  is 
another  semi-domesticated  species  which  acts 
as  a  scavenger  and  feeds  largely  upon  carrion. 
A  very  peculiar  Indian  stork  is  the  open-bill 
(q.v.)  in  which  the  mandibles  do  not  com¬ 
pletely  close.  Its  food  consists  largely  of  mus¬ 
sels.  But  two  species  ( Dissura  maguari  and 
Mycteria  americana )  inhabit  America,  the  last 
only,  the  jabiru,  entering  occasionally  the  south¬ 
ernmost  United  States.  It  is  a  large  bird, 
standing  more  than  four  feet  high,  with  a  huge, 
massive  bill  more  than  a  foot  long,  the  head 
and  neck  bare  and  black  except  for  a  bright 
red  zone  on  the  lower  part  of  the  latter;  the 
plumage  is  entirely  white.  The  young  are 
largely  grayish.  Along  the  seacoast  and  about 
the  mouths  of  some  of  the  rivers  of  tropical 
South  America  this  bird  is  very  abundant.  Be¬ 
sides  capturing  living  reptiles,  frogs,  etc.,  it 
feeds  upon  carrion  and  has  a  curious  habit  of 
probing  the  mud  with  its  bill  in  search  of  worms 
and  larvae.  Its  nest,  a  platform  of  sticks,  is 
built  in  tall  trees  and  two  dull  green  eggs  more 
than  three  inches  long  are  laid.  When  angered 
or  excited  the  crop  is  inflated  beneath  the  red 
skin  of  the  throat  which  swells  out  like  a  huge 
ball  of  a  most  threatening  aspect.  The  wood 
ibises  form  the  subfamily  Tantalince,  distin¬ 
guished  from  the  true  storks  chiefly  by  the 
strongly  decurved  bill  and  longer  claws.  Tanta¬ 
lus  is  generally  considered  to  be  the  only  genus, 
with  species  in  tropical  Africa,  India  and  the 
Malayan  Islands,  and  the  American  T.  loculator 
which  inhabits  the  entire  South  American  con¬ 
tinent  and  the  southern  United  States,  occasion¬ 
ally  straying  northward  to.  Pennsylvania  and 
New  York.  Except  that  it  is  gregarious,  espe¬ 
cially  when  breeding,  its  habits  are  stork-like. 
In  the  Southern  States  the  wood  ibis  is  resident 
in  thickly  wooded  swamps,  along  the  seashore, 
rivers  and  bayous  where  it  is  extremely  abun¬ 
dant  in  many  places.  In  Florida,  however,  it  is 
said  to  be  more  solitary.  When  feeding  it  rakes 
the  bottom  with  its  hooked  bill  and  captures  the 
small  fishes^  worms,  mollusks  and  crustaceans 
thus  disturbed;  in  fresh  water  it  captures 
especially  crayfish  and  batrachians,  and  on  land 
snakes,  lizards  and  rats.  The  two  or  three 
eggs  are  dull  white.  The  stork  is  the  omen  of 
births,  and  <(to  receive  a  visit  from  the  stork® 
means  to  have  a  new  baby  in  the  family.  Con¬ 
sult  (Newton  Dictionary  of  Birds>  (London 
1896)  ;  Gubernates,  (Zoological  Mythology) 
(New  York  1872)  ;  Baird,  Brewer  and  Ridg- 
way,  (North  American  Water  Birds)  (Vol.  I, 
Boston  1884). 

STORM,  storm',  Theodore,  German  novel¬ 
ist,  poet  and  short  story  writer :  b.  Husum,  a 
seaport  and  manufacturing  town  of  Schleswig, 
on  the  coast  of  the  North  Sea,  14  Sept.  1817;  d. 
Hademarschen,  4  July  1888.  He  studied  law  at 
Kiel  and  Berlin  and  practised  his  profession  in 
his  native  town.  On  account  of  his  strong  Ger¬ 
man  sympathies  in  the  Schleswig-Holstein  ques¬ 
tion  he  was  forced  to  leave  the  country  and  was 
a  political  exile  for  10  years  (1854-64).  When 


the  disputed  territory  passed  under  the  do¬ 
minion  of  Prussia  in  the  latter  year  he  was 
permitted  to  return  and  was  rewarded  with 
several  judicial  positions  under  the  Prussian 
government  for  his  faithfulness  to  the  German 
cause,  and  he  was  finally  retired  on  a  govern¬ 
ment  pension  in  1880.  His  most  popular  story 
is  <Immensee) ;  but  it  is  only  one  of  half  a 
hundred  which  were  received  with  satisfac¬ 
tion  by  the  German  reading  public.  In  this 
story  he  recalls,  in  a  strangely  vivid,  poetical, 
realistic,  yet  dreamy,  fanciful  manner,  the 
scenes  of  his  early  life.  Almost  all  his  stories 
and  poems  are  touched  with  the  same  quiet  sad¬ 
ness  as  that  which  characterizes  UmmenseeP 
This  loneliness  and  melancholy  surround  most 
of  the  people  about  whom  he  writes.  Yet 
through  this  strange  loneliness  there  is  ever  in 
evidence  an  engaging  warmness  of  heart  and 
tender  sentiment  expressed  in  sweet  and  grace¬ 
ful  language.  Everywhere  we  feel,  in  the 
stories,  novels  and  poems  of  Theodore  Storm, 
that  he  expresses  much  more  by  suggestion  than 
he  actually  says ;  and  this  characteristic  forms 
one  of  the  chief  charms  of  his  works.  Storm 
may  be  called  the  prose  Longfellow  of  Ger¬ 
many.  See  Immensee. 

STORM,  The  (<Groza)).  In  this  tragedy, 
which  appeared  in  1860,  Ostrovski  has  given 
the  most  vivid  picture  in  literature  of  the  fright¬ 
ful  consequences  of  domestic  despotism,  such 
as  formed  the  foundation  of  the  lives  of  the 
Moscow  merchant  class.  The  old  widow  Kab- 
anikha  believes  in  the  rule  of  terror  and  cannot 
understand  her  son’s  sentiment  that  his  wife 
should  not  live  in  fear  of  him.  Catherine,  his 
wife,  who  is  the  heroine  of  the  play,  has  by 
the  critic  Dobrolyubov  been  denominated  ((a  ray 
of  light  in  a  world  of  darkness.®  She  is  one 
of  the  most  touching  characters  in  any  litera¬ 
ture.  Warmhearted,  profoundly  religious,  her 
nature  is  chilled  in  her  home  surroundings  by 
the  hostility  of  her  stern  mother-in-law  and  the 
indifference  of  her  profligate  husband.  She 
begs  him  not  to  go  on  a  journey,  not  to  rob 
her  of  her  soul’s  peace.  During  his  absence  she 
is  easily  captivated  by  the  urbane  Boris,  and 
she  falls.  Upon  her  husband’s  premature  re¬ 
turn  a  raging  storm  evokes  in  her  mingled  feel¬ 
ings  of  superstition  and  remorse,  and  she  con¬ 
fesses  to  her  husband.  When  she  hears  that 
Boris  is  forced  to  leave  for  a  long  journey 
she,  in  a  sense  comparable  to  the  finest  scenes 
in  Goethe’s  ( Faust, }  bids  him  good-bye  and  then 
commits .  suicide  by  leaping  into  the  river. 
The  positive  characters  in  the  play  are  Cath¬ 
erine’s  family,  among  whom  she  had  been 
brought  up  in  love,  and  the  autodidact  Kuligin, 
who  gives  expression  to  Ostrovski’s  humane 
sentiments  in  some  such  way  as  did  the  chorus 
in  the  ancient  Greek  tragedy.  In  Russia  this 
drama  has  maintained  itself  on  the  repertoire 
until  the  present  time,  but  it  has  not  met  with 
success  abroad,  on  account  of  the  great  objec¬ 
tivity  of  the  characters  and  the  absence  of 
climaxes  and  melodramatic  situations.  It  is  to 
be  found  in  an  English  translation  by  Con¬ 
stance  Garnett  (London  1899  and  Boston  1907). 

Leo  Wiener. 

STORM  KING,  or  BUTTER  HILL 

(called  by  the  early  Dutch  The  Klinkenberg , 
which  means  ((Echo  Mount®),  one  .of  the 
highest  peaks  of  the  Highlands  on  the  west 
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bank  of  the  Hudson,  in  Orange  County,  N.  Y. 
It  was  also  called  Boterberg  (Butter  Moun¬ 
tain)  by  the  Dutch.  It  is  a  rounded  mass 
(1,530  feet  high),  made  more  conspicuous  by 
being  on  the  river’s  bank.  The  village  of  Corn¬ 
wall  is  near  by.  The  peak  stands  like  a  ((storm 
king®  at  the  northern  ((Gate  of  the  Highlands,® 
as  a  protection  against  the  fierce  storms  of  the 
north. 

STORM-PETREL.  See  Mother  Carey’s 

Chicken. 

STORM  AND  WEATHER  SIGNALS. 

See  Meteorology;  Weather  Bureau. 

STORNOWAY,  stor'no-wa,  Scotland,  a 
seaport  in  Ross  and  Cromarty  County,  on  the 
east  coast  <of  the  island  of  Lewis,  Outer 
Hebrides.  The  principal  buildings  are  the 
courthouse,  assembly-rooms,  public  library, 
customs  house,  drill-hall,  industrial  and  gram¬ 
mar  schools.  There  is  a  naval  reserve  station, 
a  good  harbor  with  quays  and  wharves,  and  a 
ship-building  yard  with  patent  slip.  The  her¬ 
ring  and  whitefish  fisheries  are  valuable.  The 
town  has  a  population  of  about  4,000,  and 
the  parish  of  about  14,000. 

STORRS,  storz,  Richard  Salter,  American 
Congregational  clergyman :  b.  Braintree,  Mass., 
21  Aug.  1821;  d.  5  June  1900.  He  was 
descended  from  a  long  line  of  ministers ;  was 
graduated  at  Amherst  in  1839,  and  at  the  An¬ 
dover  Theological  Seminary  in  1845.  He 
preached  for  a  year  in  Brookline,  Mass. ;  and 
in  1846  became  minister  of  the  Church  of  the 
Pilgrims,  Brooklyn,  N.  Y.,  continuing  in  that 
pastorate  until  his  death.  He  reached  a  com¬ 
manding  position  among  the  leading  preachers 
of  his  time,  and  added  new  meaning  and  dignity 
to  the  title  of  pulpit  orator,  which  by  eminence 
he  bore,  although  his  oratory  was  free  from 
limitations  of  a  professional  character,  being 
effective  through  its  intellectual  and  moral 
qualities  and  its  masterful  delivery,  whatever 
the  subject  or  the  occasion  might  be.  He  was 
also  a  scholar  and  writer  of  much  distinction, 
and  contributed  articles  on  various  subjects 
to  many  publications.  From  1848  to  1861  he 
was  one  the  editors  of  the  Independent.  He 
also  published  (The  Graham  Lectures  on  the 
Wisdom,  Power  and  Goodness  of  God,  as 
Manifested  in  the  Constitution  of  the  Human 
SouP  (1856)  ;  (The  Conditions  of  Success  in 
Preaching  Without  Notes)  (1875)  ;  (The  Divine 
Origin  of  Christianity  Indicated  by  his  His¬ 
torical  Effects)  (1884)  ;  <Bernard  of  Clairvaux) 
(1892);  (Forty  Years  of  Pastoral  Life®;  and 
also  many  religious,  historical  and  literary  dis¬ 
courses  iof  varied  interest.  From  1887  to  1897 
he  was  president  of  the  American  Board  of 
Commissioners  for  Foreign  Missions.  Con¬ 
sult  Storrs,  Charles,  (The  Storrs  Family) 
(New  York  1886). 

STORRS,  William  Lucius,  American 
jurist  and  congressman:  b.  Middletown,  Conn., 
25  March  1795;  d.  Hartford.  Conn.,  25  June 
1861.  He  was  graduated  (1814)  at  Yale  Col¬ 
lege  and  admitted  (1817)  to  the  New  York 
bar,  soon  returning  to  practice  at  Middletown. 
He  was  elected  member  of  the  State  assembly 
(1827-29)  and  again  in  1834,  when  he  became 
speaker  the  last  term.  From  1829-1833  he 
was  member  of  Congress  for  Connecticut,  and 
again  in  1839-41,  when  he  resigned  to  become 


judge  of  the  Supreme  Court  of  Connecticut, 
serving  till  1856.  From  the  latter  date  till  his 
death  he  was  chief  justice  of  the  Supreme 
Court  of  Connecticut.  From  1846-47  he  was 
professor  of  law  in  Yale  College.  Western 
Reserve  conferred  the  degree  of  LL.D.  on  him 
in  1846.  His  decisions  may  be  found  in  the 
Connecticut  Reports. > 

STORTHING,  stor'tmg,  the  parliament  or 
legislative  assembly  of  Norway.  It  is  elected 
triennially,  and  holds  annual  sessions.  See 
Norway. 

STORY,  George  Henry,  American  artist: 
b.  New  Haven,  Conn.,  22  Jan.  1835;  d.  New 
York,  24  Nov.  1922.  After  serving  three  years’ 
apprenticeship  to  a  wood  carver  he  studied  under 
Charles.  Hines  for  a  like  period.  He  next  spent 
a  year  in  Europe,  after  which  he  went  to  Port¬ 
land,  Me.,  where  (1859)  he  received  the  State 
medal..  In  1863  he  settled  in  New  York,  where 
he  painted  many  notable  portraits  and  genre 
pictures.  At  the  Philadelphia  Centennial  Ex¬ 
position  he  was  awarded  a  medal.  From  1889- 
96  he  was  curator  of  the  department  of  paint¬ 
ings  at  the  Metropolitan  Museum  of  Art,  New 
York,  becoming  acting  director  1904-05,  and 
curator  emeritus  after  1906.  He  received  A.N.A. 
diploma  in  1875. 

STORY,  Joseph,  American  jurist:  b.  Mar¬ 
blehead,  Mass.,  18  Sept.  1779;  d.  Cambridge, 
Mass.,  10  Sept.  1845.  He  was  graduated  from 
Harvard  in  1798,  and  afterward  studied  law. 
In  1808  he  entered  Congress,  in  1811  became 
speaker  of  the  Massachusetts  State  legislature, 
and  soon  after  was  appointed  a  judge  of  the 
United  States  Supreme  Court.  In  1829  he  be¬ 
came  first  Dane  professor  of  law  at  Harvard, 
a  position  which  he  held  for  the  rest  of  his 
life,  while  he  still  continued  to  serve  as  judge 
of  the  Supreme  Court.  He  was  strongly  op¬ 
posed  to  slavery,  and  for  this  reason  he  was 
very  unpopular  where  the  slavery  sentiment 
prevailed.  As  a  judge  of  the  Supreme  Court 
he  made  a  mark  for  himself  and  helped  to 
largely  mold  American  equity  jurisprudence. 
Many  editions  (of  his  law  works  have  been 
published,  and  they  are  still  consulted.  His 
law  works,  include  special  treatises,  commen¬ 
taries  and  judgments.  A  collection  of  his  mis¬ 
cellaneous  writings  was  published  in  1852. 
Among  the  legal  works  are  (On  the  Law  of 
Bailments1*  (1832)  ;  (On  the  Constitution  of  the 
United  States)  (1833)  ;  (On  Equity  Jurispru¬ 
dence,  as  Administered  in  England  and 
America1*  (1836);  <On  the  Law  of  Agency > 
(1839)  ;  (On  the  Law  of  Partnership1*  (1841)  ; 
(On  the  Law  of  Bills  of  Exchange }  (1843), 
and  others.  In  his  constitutional  opinions  he 
was  of  the  school  of  Washington  and  Chief- 
Justice  Marshall,  advocating  just  powers  for 
the  Union  without  encroachment  upon  the 
rights  of  the  respective  States.  His  judgments 
in  the  Supreme  Court  may  be  found  in  the 
reports  (1811-45)  of  Wheaton,  Cranch,  Howard 
and  Peters.  Consult  (Life  and  Letters> 
(1851)  by  his  son  William  Wetmore  Story 
(q.v.). 

STORY,  Julian,  American  artist:  son  of 
W.  W.  Story  (q.v.)  :  b.  Oxford,  England;  d.  24 
Feb.  1919.  Educated  at  Eton  and  Oxford, 
studied  art  at  Paris ;  received  the  third  class 
medal  at  the  Paris  Salon,  1889;  in  1891  took  the 
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gold  medal  at  the  Berlin  Exhibit  and  in  1900 
was  awarded  the  silver  at  the  Paris  Exposi¬ 
tion.  The  same  year  he  was  made  Chevalier  of 
the  Legion  d’Honneur  of  France. 

STORY,  (Mrs.)  William  Cumming,  Amer¬ 
ican  women’s  club  leader.  She  is  an  active 
worker  in  patriotic  societies  as  well  as  women’s 
clubs,  and  was  elected  president-general  of  the 
Daughters  of  the  American  Revolution,  1913. 
She  has  served  as  president  of  the  New  York 
City  Federation  of  Women’s  Clubs,  vice- 
president  New  York  State  Federation  of 
Women’s  Clubs,  etc.  Her  maiden  name  was 
Daisy  Allen. 

STORY,  William  Edward,  American 
mathematician :  b.  Boston,  Mass.,  29  April  1850. 
He  was  graduated  (1871)  at  Harvard,  and 
studied  (1871-75)  medicine  at  the  universities 
of  Berlin  and  Leipzig,  receiving  the  diploma  of 
Ph.D.  From  1875-76  he  was  tutor  of  mathe¬ 
matics  at  Harvard,  becoming  successively 
associate,  assistant  professor  and  associate  pro¬ 
fessor  of  mathematics  at  Johns  Hopkins  ( 1876— 
89).  Since  1889  he  has  been  professor  .of 
mathematics  at  Clark  University.  He  has  been 
editor-in-charge  American  Journal  of  Mathemat¬ 
ics  (1878-82)  and  editor  Mathematical  Re¬ 
view.  Many  valuable  articles  on  mathematical 
questions  have  been  contributed  by  him  to  the 
leading  'American,  English  and  German 
scientific  periodicals. 

STORY,  William  Wetmore,  American 
sculptor  and  author:  b.  Salem,  Mass.,  19  Feb. 
1819;  d.  Vallombrosa,  near  Florence,  Italy,  7 
Oct.  1895.  He  was  graduated  from  Harvard  in 
1838,  from  its  law  department  in  1840,  was  ad¬ 
mitted  to  the  bar  at  B.oston,  and  published 
treatises  (On  the  Law  of  Contracts '  (1844)  ; 
and  (On  the  Law  of  Sales  of  Personal  Prop¬ 
erty }  (1847),  besides  three  volumes  of  ( Re¬ 
ports  of  Cases  Argued  and  Determined  in  the 
Circuit  Court  of  the  United  States  for  the 
1st  Circuit'  (1847).  Two  volumes  of  ( Poems 
appeared  in  1847  and  1856.  In  1848  Story  went 
to  Rome,  where  he  afterward  chiefly  resided  as 
a  sculptor  and  writer.  He  was  United  States 
commissioner  on  fine  arts  to  the  Paris  World’s 
Fair  of  1879.  Among  the  better  examples  of 
his  art  are  statue  of  Cleopatra  (1864)  ;  busts 
of  Lowell,  Josiah  Quincy  and  Theodore  Parker; 
a  statue  of  Everett  in  the  Boston  Public  Gar¬ 
dens  ;  a  statue  iof  George  Peabody  for  London 
(1869),  placed  in  replica  in  Baltimore  in  1888; 
<Saul' ;  Jerusalem5;  <Semiramis)  (1874). 
Two  of  his  sons,  Julian  and  T.  Waldo,  were 
noted  in  art,  the  first  being  a  painter  and  the 
second  a  sculptor.  Of  his  further  books  may 
be  mentioned  (Roba  di  Roma'  (1862)  ; 
( Graffiti  d’ltalia'  (1869)  ;  (The  Tragedy  of 
Nero'  (1875),  and  ^iammetta'  (1885).  Con¬ 
sult  James,  Henry,  ( William  Wetmore  Story 
and  His  Friends'  (Boston  1903)  ;  Phillips, 
M.  E.,  ( Reminiscences  of  William  Wetmore 
Story'  (New  York  1898)  ;  Taft,  Lorado,  Ulis- 
tory  of  American  Sculpture'  (New  York 
1903). 

STORY,  or  STOREY,  in  architecture,  a 
floor  of  a  house  or  other  building,  or  a  set 
of  rooms  on  the  same  level  or  floor.  A  story 
is  considered  the  distance  from  floor  to  floor, 
usually  9,  12  or  16  feet  apart, 


STORY  OF  A  BAD  BOY,  The.  by 

Thomas  Bailey  Aldrich,  takes  high  *  rank 
among  the  books  in  which  American  authors 
have  recounted  in  the  guise  of  fiction  some  of 
their  boyhood  experiences  —  a  list  that  includes 
among  others  Mark  Twain’s  (Tom  Sawyer,' 
William  Dean  Howells’s  (A  Boy’s  Town,'  and 
Charles  Dudley  Warner’s  ( Being  a  Boy.'  In 
(The  Story  of  a  Bad  Boy'  the  author  has 
thinly  disguised  his  name  as  Tom  Bailey,  and 
that  of  his  native  town,  Portsmouth,  as  River- 
mouth.  The  seaside  setting  gives  the  nar¬ 
rative  a  flavor  as  distinctive  as  that  afforded  by 
Tom  Sawyer’s  Mississippi  environment.  None 
of  the  escapades  of  the  bad  boy  and  his  friends 
are  in  themselves  remarkable,  but  they  are  told 
with  a  thorough  understanding  of  boy  psy¬ 
chology,  and  a  pervasive  but  restrained  humor, 
so  that  they  hold  the  interest  of  readers  of  all 
ages.  Only  those  of  mature  years  may  be  able 
fully  to  appreciate  the  satire  of  a  chapter  like 
<(I  become  a  blighted  being,"  in  which  Tom 
tries  hard  to  make  his  love-sickness  overcome 
the  healthy  appetite  and  interests  of  a  boy,  but 
those  of  Tom’s  own  age  can  see  the  humor  .of 
the  situation,  and  may  even  find  their  under¬ 
standing  aided  by  secret  recollections  of  their 
own  experiences.  The  one  tragic  occurrence, 
the  helpless  drifting  out  to  sea  of  little  Binny 
Wallace,  is  told  with  remarkable  power.  Al¬ 
drich  was  always  an  artist  in  prose  as  well  as 
in  verse,  and  his  perfection  .of  form  and  the 
charm  of  his  style  are  seen  to  advantage  in 
this  book.  It  seems  likely  to  last  longer  than 
any  of  his  other  prose  works  with  the  possible 
exception  of  one  or  two  short  stories. 

William  B.  Cairns. 

STORY  OF  GOSTA  BERLING,  The. 

See  Gosta  Berling,  The  Story  of. 

STOSS,  Veit,  German  sculptor  and  wood 
carver:  b.  Nuremberg,  1438  or  1440;  d.  1533. 
His  artistic  studies  were  made  in  the  city  of  his 
birth  from  where  he  was  called  to  Cracow  in 
1477  to  execute  important  commissions.  He  re¬ 
turned  to  Nuremberg  in  1487  and  lived  there 
until  1489  when  he  again  removed  to  Cracow. 
The  latter  city  was  his  home  until  1496  when  he 
once  more  took  up  his  residence  in  Nuremberg. 
It  was  at  Cracow,  between  1477  and  1484,  that 
he  carved  the  high  altar  for  the  Marienkirche, 
generally  considered  one  of  the  finest  specimens 
of  his  work.  Following  the  death,  in  1492,  of 
King  Kasimir  IV,  Stoss  carved  the  tomb  of  the 
dead  monarch  in  red  marble  for  the  Cracow 
cathedral.  About  the  same  date  he  carved  the 
marble  tombstqne  of  Archbishop  Zbigniew 
Ollsnicki  which  is  in  the  cathedral  at  Gnesen. 
Soon  thereafter  he  executed  the  Stanislaus  altar 
for  the  Marienkirche  at  Cracow.  Upon  his 
return  to  Nuremberg  in  1496  he  devoted  a  large 
part  of  his  time  to  completing  altars.  Among 
his  best  known  works,  in  addition  to  those  men¬ 
tioned,  are  the  “Coronation  of  the  Blessed  Vir¬ 
gin,"  and  the  <(Circular  Rosary,"  both  in  the 
Germanic  Museum  at  Nuremberg;  a  statue  of 
the  “Blessed  Virgin"  in  the  Frauenkirche  and 
the  <( Annunciation"  in  the  Lorenzkirche.  Among 
his  early  works  executed  at  Nuremberg  are  three 
stone  reliefs  —  the  “Last  Supper,"  ((Christ  on  the 
Mount  of  Olives,"  and  the  “Taking  of  Christ" 
which  are  in  the  ambulatory  of  Saint  Sebaldus. 
Above  the  high  altar  in  the  same  church  is  his 
“Crucifix,"  executed  in  1520.  Several  excellent 
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specimens  of  his  work  are  in  the  Berlin  Museum. 
Probably  the  best  known  of  his  wood  carvings  is 
the  (( Angels  Salutation, »  executed  in  1518. 

STOTHARD,  stoth'ard,  Thomas,  English 
painter:  b.  17  Aug.  1755;  d.  27  April  1834.  He 
very  early  exhibited  a  taste  for  drawing.  At 
eight  he  was  placed  at  school  at  Stretton,  near 
Tadcaster,  where  he  remained  till  his  13th  year, 
when  he  was  removed  to  a  boarding-school  at 
Ilford,  Essex.  On  his  father’s  death,  about  a 
year  after,  he  was  bound  apprentice  to  a  drawer 
of  patterns  for  brocaded  silks  in  London.  His 
apprenticeship  was  cut  short  in  consequence  of 
the  decline  of  the  trade.  In  1777  he  became 
a  student  at  the  Royal  Academy,  and  in  the  fol¬ 
lowing  year  exhibited  as  his  first  picture  there 
The  Holy  Family.*  In  1791  he  was  elected  an 
associate  of  the  Academy  and  in  1794  he  be¬ 
came  an  academician.  Among  his  works  may 
be  mentioned  his  designs  for  novels  by  Richard¬ 
son,  Fielding,  and  Smollett;  for  Sterne’s  Tris¬ 
tram  Shandy) ;  for  Milton’s  works ;  for  Rogers’ 
Poems  and  ‘Italy* ;  some  historical  pictures  and 
his  Canterbury  Pilgrims.  He  painted  internal 
decorations  of  buildings  and  designed  silver 
plate,  medals,  etc.  He  is  said  to  have  made 
5,000  designs,  3,000  of  which  were  engraved. 
Consult  ‘Life*  by  Mrs.  Bray  (London  1851) 
and  a  second  by  A.  C.  Coxhead  (London  1906). 

STOTT,  Henry  Gordon,  American  elec¬ 
trical  engineer:  b.  Orkney  Islands,  1866;  d.  15 
Jan.  1917.  He  studied  at  the  College  of  Science 
and  Arts,  Glasgow,  and  at  the  Glasgow  and 
West  of  Scotland  Technical  College.  He  served 
(1884)  with  the  Glasgow  Electric  Light  Com¬ 
pany  and  (1885-89)  with  the  Anglo-American 
Telegraph  and  Cable  Company,  experimenting 
at  the  same  time.  He  was  (1889-90)  assistant 
engineer  for  Brush  Electric  Engineering  Com¬ 
pany’s  plant  at  Bournemouth,  England,  then  on 
electric  works  (1890-91)  at  Madrid,  Spain. 
From  1891-1901  he  was  engineer  of  the  Buffalo 
General  Electric  Company.  After  1901  he  was 
superintendent  of  motive  power,  Interborough 
Rapid  Transit  Company  and  New  York  Rail¬ 
ways  Company. 

STOUGHTON,  staton,  Israel,  American 
Colonist:  b.  England  at  the  close  of  the  16th 
century;  d.  Lincoln,  England,  1645.  He  emi¬ 
grated  to  America  in  1630  with  the  company 
which  founded  Dorchester,  Mass.,  of  which 
John  Endicott  was  a  conspicuous  figure,  and 
served  the  colony  as  assistant  to  the  governor 
during  a  number  of.  years.  He  was  identified 
with  the  famous  antinomian  controversy  intro¬ 
duced  by  Ann  Hutchinson  and  Wheelwright, 
and  having  written  a  pamphlet  upon  the  sub¬ 
ject  which  was  displeasing  to  his  fellow  towns¬ 
men  he  was  removed.  He  was  later  restored  to 
his  place  in  the  government  of  the. community. 
In  1639  he  was  appointed  to.  act  with  Endicott 
in  a  boundary  dispute  with  the  Plymouth 
colony,  but  in  1644  he  left  Massachusetts  and 
returned  to  England  where  he  later  on  entered 
the  Parliamentary  army  as  lieutenant-colonel. 
By  will  he  left  300  acres  in  £)orchester  to  Har¬ 
vard  University.  Consult  Quincey,  Josiah, 
The  History  of  Harvard  University)  (Boston 
1860). 

STOUGHTON,  William,  American  col¬ 
onist,  son  of  Israel  Stoughton:  b.  about  1630; 
d.  Dorchester,  Mass.,  7  July  1701.  He  studied 


at  Harvard  and  was  afterward  graduated  at 
Oxford,  where  he  was  fellow  from  1652  to 
1660  when  he  was  dismissed  as  a  result  of  the 
Restoration.  Returning  to  America,  he  was 
elected  assistant  in  the  Dorchester  colony  from 
1671  to  1686.  In  1692  he  was  appointed  lieu¬ 
tenant-governor  of  Massachusetts,  and  in  this 
capacity  presided  over  the  witchcraft  trials  at 
Salem,  and  he  treated  the  accused  with  great 
cruelty.  He  seems,  notwithstanding  his  travels 
and  education,  to  have  been  a  man  of  very  nar¬ 
row  calibre.  Following  the  example  of  his 
father,  he  became  a  liberal  patron  of  Harvard 
University.  Consult  Sibley,  J.  L.,  ‘Biographical 
Sketches  of  Graduates  of  Harvard  University> 
(Cambridge  1873). 

STOUGHTON,  Mass.,  town  in  Norfolk 
County,  on  the  New  York,  New  Haven  and 
Hartford  Railroad,  16  miles  south  of  Boston. 
Within  its  limits  are  the  villages  of  Stoughton, 
West  Stoughton  and  North  Stoughton.  The 
chief  manufacturing  establishments  are  woolen 
mills,  rubber  works,  boot  and  shoe  factories 
and  machine  shops.  The  town  has  one  public 
high  school,  17  district  schools,  several  private 
schools  and  a  public  library,  established  in  1874. 
There  are  several  beautiful  residential  sections 
and  in  the  southern  part  of  the  city  are  small 
bodies  of  water.  Pop.  (1920)  6,855.  Consult 
Hurd,  ( History  of  Norfolk  County>  (Phila¬ 
delphia  1884). 

STOUGHTON,  Wis.,  city  in  Dane  County, 
located  on  the  Catfish  River  and  on  the  Chicago, 
Milwaukee  and  Saint  Paul  Railroad.  It  is  15 
miles  south-southeast  of  Madison.  It  has  a 
Carnegie  library  and  manufactures  of  plows, 
carriages  and  wagons,  flour  mills,  etc.  Pop. 
(1920)  5,101. 

STOUT,  George  Frederick,  English  psy¬ 
chologist:  b.  South  Shields,  6  June  1859.  He 
was  educated  at  Saint  John’s  College,  Cam¬ 
bridge,  of  which  he  became  a  fellow  in  1884. 
He  was  Anderson  lecturer  in  comparative  psy¬ 
chology  at  the  University  of  Aberdeen  in  1896, 
and  previous  to  that  lecturer  on  moral  science 
at  Cambridge  (1894).  He  became  professor  of 
logic  and  metaphysics  in  Saint  Andrews  Uni¬ 
versity  in  1903.  He  was  Wilde  reader  in 
mental  philosophy  at  the  University  of  Oxford 
(1898)  ;  examiner  at  London  University  (1899) 
and  Gifford  lecturer  at  the  University  of 
Edinburgh  (for  1918-20),  and  has  been  editor 
of  Mind  from  1891.  He  has  published  ‘Analytic 
Psychology*  (1896)  ;  ( Manual  of  Psychology* 
(1899)  and  other  similar  works. 

STOVAINE.  This  .chemical  is  amylo- 
caine  or  dimethyl-amino-benzoyl-ethyl-carbinol 
hydrochloride  and  its  formula  is 

CH5.p  O.  CO.  C«  H. 
c2  Hs>l,<CH2  N(CH3)2  H  Cl. 

It  crystallizes  in  small  scales  that  melt  at  175°  C. 
It  is  freely  soluble  in  water,  dilute  alcohol  and 
acetic  ether,  slightly  soluble  in  absolute  alcohol. 
Its  therapeutic  value  is  as  a  local  anaesthetic 
(substitute  for  cocaine).  The  claims  in  its 
favor  are  that  it  is  a  vaso-dilator  rather  than 
vaso-constrictor  and  has  but  half  to  one-third 
the  toxic  power  of  cocaine.  When  adminis¬ 
tered  subcutaneously  it  is  not  an  anodyne,  but 
produces  analgesia  in  epidural  or  epidermal  in- 
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jections,  especially  in  cases  of  neuralgia,  in¬ 
cluding  sciatica.  It  is  favored  in  ocular  surgery 
for  its  rapid  action.  Dentists  employ  stovaine 
preceding  extractions. 

STOVES  AND  HEATING  APPARA¬ 
TUS.  Any  system  of  heating  must  necessarily 
include  three  things,  the  combustion  of  fuel  in 
a  fireplace,  stove,  furnace,  steam  or  hot-water 
boiler;  a  system  by  which  the  heat  is  trans¬ 
mitted  to  its  destination  with  the  least  possible 
loss;  and  a  system  of  diffusion,  by  which  the 
heat  is  conveyed  to  the  air  in  a  room,  and  to 
its  walls,  floors,  ceilings,  etc.  The  simplest  and 
most  economical  method  of  heating  to  instal  is 
the  stove,  which  requires  no  system  of  trans¬ 
mission,  but  by  radiation  and  convection  dif¬ 
fuses  the  heat  directly  to  the  air  and  to  the 
objects  in  the  room.  Though  this  method  has 
not  been  entirely  superseded  in  dwellings  by 
the  hot-air  furnace,  owing  to  the  cost  of  in¬ 
stalling  the  latter,  the  furnace  has  largely  done 
away  with  use  of  the  stove  solely  as  an  ap¬ 
paratus  for  heating  purposes,  beside  which  the 
furnace  has  many  advantages  over  the  stove, 
as  such.  The  hot-air  furnace  is  generally  con¬ 
structed  of  brick  or  iron  plates  and  provided 
with  a  brick-lined  firepot;  there  is  a  combustion 
chamber  over  the  fire,  and  between  these  latter 
two  and  the  outside  casing  is  left  a  space  for 
the  circulation  of  air.  Through  a  box  or  pipe, 
called  the  ((cold-air  box,®  located  at  the  bottom 
of  the  casing,  fresh  air  is  brought  from  outside, 
enters  the  space  between  the  casing  and  the 
firebox,  passes  over  the  heated  surface  of  the 
firepot  and  combustion  chamber,  and,  by  means 
of  pipes  at  the  top  of  the  casing  which  connect 
with  the  registers,  is  transmitted  to  the  various 
rooms  of  the  house. 

The  furnace  in  its  turn  was  followed  by 
the  steam  boiler  which  transmits  the  steam 
to  radiators  throughout  the  house,  and  from 
them  the  heat  is  diffused  to  the  air  in  the  room. 
This  method  of  heating  has  come  into  use 
largely  as  the  office  building  has  been  increased 
in  size,  and  the  majority  of  such  buildings  are 
now  heated  by  steam.  Gas  and  oil  stoves  have 
also  become  valuable  as  means  of  heating 
isolated  rooms  in  a  building  or  house,  not  other¬ 
wise  connected  with  any  heating  appliances. 

Stoves. — In  1490  the  first  stove  was  reported 
as  being  made  in  Alsace,  and  in  1509  others  were 
cast  in  Islenberg.  The  first  blast  furnace 
erected  in  this  country  at  Lynn,  Mass.,  in  1642, 
turned  out  a  small  round-bottomed  kettle  with 
a  cover,  probably  the  first  stove  of  any  descrip¬ 
tion  made  in  this  country.  The  industry  lagged 
for  nearly  a  century,  and  it  was  not  till  the 
middle  of  the  18th  century  that  the  manufac¬ 
ture  was  pushed  to  any  great  extent.  About 
1735  Christopher  Sower,  of  Germantown,  Pa., 
began  to  manufacture  the  jamb-stove,  which 
was  the  first  attempt  to  heat  other  rooms  than 
the  one  in  which  the  great  brick  fireplace  was 
located.  This  jamb-stove  consisted  of  a  cast- 
iron  box  built  into  the  side  of  the  kitchen  fire¬ 
place,  one  end  opening  in  the  adjoining  room, 
the  other  being  heated  by  the  fire,  so  that  when 
the  door  of  the  jamb-stove  was  opened,  a  small 
amount  of  heat  was  transmitted  to  the  room. 

In  1744  the  manufacture  of  Franklin  stoves 
was  commenced  in  Philadelphia.  This  stove, 
the  invention  of  Benjamin  Franklin,  consisted 
of  a  cast-iron  open  fireplace,  jutting  out  from 


the  chimney,  and  thus  the  heat  was  thrown  out 
from  three  sides  into  the  room,  instead  of 
only  the  one  side,  as  in  the  jamb-stove.  Be¬ 
tween  1752  and  1760  the  six-plate,  or  box-stove, 
which  was  the  pioneer  of  the  many  modern 
forms  of  heating  apparatus,  was  made  in  Marl¬ 
boro,  Va.  Stoves  were  made  in  1760  by  Baron 
Steigel  of  Letitz,  Pa.,  and  in  1786  box-stoves 
were  made  in  Philadelphia,  but  were  not  put 
together  there,  that  work  being  done  at  Provi¬ 
dence,  R.  I.,  and  Troy,  N.  Y.,  whither  the  plates 
were  shipped.  In  1802  Isaac  Orr  began  the 
manufacture  of  the  cylindrical  or  oval  stoves 
of  sheet  iron  at  Philadelphia  and  in  New 
Hampshire.  This  was  the  forerunner  of  the 
oval  regulator  stove,  having  a  fire-damper,  auto¬ 
matically  opened  and  closed  by  the  difference  in 
expansions  of  a  brass  rod  and  the  sheet- 
iron  stove-body.  In  1820  the  Conant  stove 
was  made  at  Brandon,  Vt.,  and  the  Woolson 
stove  soon  followed,  being  first  made  at  Bran¬ 
don,  but  they  were  later  manufactured  in 
Massachusetts,  Cleveland  and  Detroit.  In  1836 
a  stove  having  an  illuminated  case  of  cast  iron 
and  mica,  enclosed  flues,  a  check-flue  and  a 
direct  draft  damper,  was  made  by  James  At¬ 
water  of  New  York,  and  almost  simultaneously 
the  Stanley  square  heating-stove  was  brought 
out.  The  cylinder-stove,  invented  by  Dr.  Bush- 
nell  in  1845,  except  for  the  fact  that  it  was 
cylindrical  and  the  inside  was  lined  with  fire¬ 
clay,  was  similar  to  the  Stanley  stove,  the  latter 
having  return  and  exit  flues  enclosed  in  the 
four  corners,  whereas  the  former  had  a  pipe  at 
the  back  through  which  the  heat  made  its  exit 
after  having  come  down  the  four  pipes  or 
flues  in  the  corner  to  the  hollow  base.  The 
next  in  succession  was  the  round  or  oval  gas 
burner  or  surface  burner,  made  of  sheet  iron, 
and  having  the  flues  which  returned  the  heat 
to  the  base  enclosed  in  the  body  of  the  stove. 
It  should  be  understood  that  these  “gas-burn¬ 
ing®  stoves  consumed  coal,  the  reason  for  the 
name  “gas-burning®  being  that  they  were  as¬ 
sumed  to  consume  all  the  gas  emitted  by  the 
coal.  In  these  gas-burners  also  the  coal  was 
more  thoroughly  burned  out  by  having  perfo¬ 
rated  firepots  and  perforated  gas  rings  at  the  top 
of  the  brick.  Fuller,  Warner  and  Company  of 
Troy,  N.  Y.,  made  the  style  of  oval  and  round 
parlar  stoves  most  generally  used,  the  P.  P. 
Stewart. 

The  base-burner  has  been  in  use  for  many 
years,  one  of  the  first  to  be  constructed  being 
the  self-feeder,  patented  by  Jordan  L.  Mott, 
Sr.,  of  New  York,  in  1833;  the  plan  of  his 
stove  being  to  feed  the  coal  from  a  magazine 
to  the  firebox,  and  to  use  the  chestnut  size  of 
anthracite  coal.  This  was  followed  in  1852  by 
the  self-feeding  base-burning  stove,  and  in 
1862  by  the  “Morning  Glory,®  both  of  which 
were  the  inventions  of  D.  G.  Littlefield  of  Al¬ 
bany,  N.  Y. ;  then  came  the  “American®  of 
Van  Wormer  &  McGarvey  of  Albany,  N.  Y., 
and  in  1863  the  revertible-flue  gas-burner  with 
the  magazine  attachment,  the  production  of 
Hailes  and  Treadwell,  in  Albany.  Since  then 
there  have  been  innumerable  styles  of  stoves 
introduced,  with  many  more  or  less  valuable 
changes  and  additions.  The  following  are  the 
most  important  of  these’:  the  base-burner  hav¬ 
ing  a  small  mica  window  opposite  the  grate, 
by  Hunt  and  Miller  of  Hudson  (1865)  ;  the  anti- 
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clinker  direct  draft  base-burner,  by  James 
Spear  of  Philadelphia  (1871);  “Keep’s  Side- 
Burner,®  having  a  full  mica  section  below  and 
above  the  firepot,  iby  W.  J.  Keep  (1871)  ;  the 
“Argand®  base-burner,  a  combination  of  the 
“American®  with  an  anti-clinker  grate  and  the 
full  double  illumination,  by  Perry  and  Company 
of  Albany  (1873)  ;  the  “Splendid®  by  Fuller, 
Warner  and  Company  (1875)  ;  the  ((Garland®  by 
the  Michigan  Stove  Company  (1876)  ;  Keep’s 
square-base  and  square-sided,  round  front  and 
round  firepot,  called  the  “Art  Garland,®  by  the 
Michigan  Stove  Company  (1884)  ;  the  <(Hub® 
base-burner,  by  Smith  and  Anthony  of  Boston 
(1884)  ;  the  Keep  “Reflector  Art  Garland,®  by 
the  Michigan  Stove  Company  (1887)  ;  and 
many  other  makes,  including  the  oval  sheet 
iron  stove,  known  as  the  “Tamale,®  and  the 
P.  D.  Beckwith  <(Oak®  stove,  having  fluted  fire¬ 
pot,  steel  drum  and  airtight  fittings. 

In  the  cooking  stove  there  has  been  as 
much  change  as  in  the  stove  used  for  purely 
heating  purposes.  The  pioneer  in  this  line 
was  the  James  stove,  a  nine-plate,  with  the 
oven  on  the  side  of  the  stove.  The  next  in 
succession  was  the  Conant  stove,  invented  in 
1819,  which  had  the  oven  directly  over  the 
firepot  and  doors  at  both  ends,  but  as  the 
fire  underneath  the  oven  heated  the  bottom 
too  quickly,  this  style  was  soon  abandoned. 
The  Woolson  stove  of  Claremont,  N.  H.,  hav¬ 
ing  the  oven  at  the  side,  the  heat  being  thrown 
under  or  over  it  by  means  of  dampers,  was 
next  on  the  market,  but  as  the  fire  caused 
the  oven  to  bake  more  rapidly  on  the  near 
side,  the  oven  was  next  placed  at  the  rear 
and  above  the  boiler-holes.  In  1833,  Stanley 
invented  the  rotary  cook  stove,  with  the  cook¬ 
ing  holes  and  firebox  on  the  same  level  as 
the  oven.  The  next  step  along  progressive 
lines  came  in  1810-20,  in  shape  of  an  oval 
stove,  the  invention  of  a  Mr.  Hoxie  of  Salis¬ 
bury,  Conn.,  in  which  the  fire,  having  gone 
down  the  two  end  flues  and  met  at  the  bottom, 
passed  to  the  chimney  through  an  aperture  in 
the  hearth  of  the  fireplace  over  which  the  stove 
was  situated.  P.  P.  Stewart  patented  two 
stoves,  one  in  1828,  the  other  in  1850,  in  the 
first  of  which  the  firebox  was  hung  in  the 
upper  part  of  the  oven,  thus  throwing  off  heat 
from  three  sides  while  the  flame  passed  all 
around  the  oven  on  the  outside  and  on  the 
pipe  collar  on  top  of  the  stove.  The  latter, 
the  large  oven  stove,  had  a  sheet  flue  under¬ 
neath  with  three  flues  at  the  rear.  At  about 
the  same  time,  1850,  the  curved  plate  which 
dumped  the  ashes  from  the  grate  into  the  pit 
in  the  hearth  was  invented  by  Samuel  Pierce, 
and  since  then  only  minor  changes  have  been 
made  in  construction,  the  water-tanks,  reser¬ 
voirs,  grates,  etc.,  being  rearranged,  various 
methods  of  open  ventilation,  return-flue  con¬ 
struction  and  different  styles  of  ornamentation 
being  introduced. 

The  improved  kitchen  cooking  stove  when 
of  large  size  was  named  “range.® .  A  sheet-iron 
range,  in  which  the  grate  containing  the  fire 
was  suspended  inside  a  sheet-iron  casing,  the 
heat  thus  coming  from  the  fire  direct,  was 
placed  on  the  market  in  Boston,  in  1850,  by  a 
Frenchman  named  Gillette.  About  the  same 
time  a  similar  range  was  made  in  New  York 
by  Duparquet,  Huot  and  Moneuse,  but  they 


later  made  a  radical  change  in  the  construction 
by  placing  flues  around  the  oven,  as  at  present, 
and  the  oven  was  made  a  separate  part  of  the 
construction.  These  two  were  followed,  in 
1885,  by  the  wrought-iron  range  of  John  Van 
of  Cincinnati,  but  with  the  many  rapid  advances 
made  in  the  manufacture  of  steel,  the  use  of 
wrought  iron  has  largely  given  place  to  the  use 
of  blue  polished  steel  and  aluminum  painted 
steel. 

The  manufacture  of  stoves  is  largely  car¬ 
ried  on  in  the  West  —  Ohio,  Illinois  and  Michi¬ 
gan  being  the  largest  producers.  The  earliest 
factories  in  the  East  where  stoves  were  made 
exclusively  were  at  Troy,  Albany  and  New 
York.  The  West  then  began  to  loom,  the  first 
foundry  being  established  in  Detroit  about  1830, 
known  as  the  Hydraulic  Iron  Works,  which 
was  followed  by  Dwyer  and  Brother  in  1861. 
This  firm  later  became  the  Detroit  Stove 
Works,  which,  in  1871,  was  followed  by  the 
Michigan  Stove  Company,  and  in  1881  by  the 
Peninsula  Stove  Company  and  others.  The 
competition  thus  engendered  between  western 
and  eastern  manufacturers  soon  led  to  the  es¬ 
tablishment  of  branch  foundries  by  the  eastern 
people  in  western  cities,  and  Chicago  became 
the  centre  of  distribution.  Later  Ohio  took  the 
lead,  and  in  1915  one-fifth  of  the  production  of 
stoves  and  furnaces  was  in  that  State.  The 
statistics  of  the  trade  are  meagre,  but  for  the 
year  1900  the  output  of  stoves  was  valued  at 
$35,446,600,  distributed  through  the  States  as 
follows:  Pennsylvania,  $5,209,000;  Michigan, 
$4,935,000;  New  York,  $4,913,700;  Ohio,  $4,384,- 
200;  Illinois,  $3,801,000;  Massachusetts,  $2,061,- 
800;  Missouri,  $1,921,000;  Indiana,  $1,439,500; 
Tennessee,  $1,280,000;  Kentucky,  $1,044,000; 
Wisconsin,  $972,000;  etc. 

Thereafter  the  census  placed  together  the 
manufacturers  of  stoves,  furnaces,  and  gas  and 
oil  stoves,  and  the  total  annual  value  of  the 
products  is  over  $75,000,000. 

Oil  and  Gas  Stoves.— Oil  stoves  for  do¬ 
mestic  use  became  common  about  1875.  The 
earlier  types  were  simply  large  lamps,  burning 
kerosene,  and  having  a  fixture  on  top  for  sup¬ 
porting  a  pan,  kettle  or  cooking  or  heating 
utensil.  Very  broad  wicks  were  employed,  and 
a  circular  burner  and  wick  were  also  intro¬ 
duced,  that  gave  good  results.  These  oil  lamps 
or  oil  stoves  had  to  be  kept  very  clean  to  secure 
good  combustion,  as  they  delivered  a  great  deal 
of  carbon,  which  tended  to  clog  the  mechanism. 
It  was  a  decided  improvement  when  the  vapor¬ 
burning  stove  was  later  introduced.  In  this 
the  naphtha  or  other  light  product  of  pe¬ 
troleum  was  stored  in  a  small  metal  tank,  and 
led  through  a  pipe  to  one  or  more  burners  — 
usually  a  set  of  burners,  arranged  like  the  top 
of  a  stove.  The  aperture  to  the  burner  was 
very  small,  and  the  slight  stream  of  naphtha 
that  flowed  was  easily  vaporized,  so  that  after 
a  burner  had  been  lit  a  minute  or  less,  it  ceased 
to  burn  oil  directly  as  the  pipe  near  the  burner 
became  hot  enough  to  vaporize  the  oil,  and 
delivered  vapor  to  the  burner.  This  vapor 
could  be  mixed  with  air,  on  the  principle  of  a 
Bunsen  burner,  and  thus  the  consumption  of 
fuel  was  both  economical  and  safe,  for  the 
tank  was  at  a  distance  from  the  flame.  Oil 
stoves  of  a  variety  of  types,  utilizing  the  prin¬ 
ciples  here  described,  are  on  the  market,  and 
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are  not  only  an  economical  method  of  heating, 
but  very  convenient  as  to  portability.  They 
have  the  disadvantage,  however,  of  rapidly 
consuming  the  oxygen  in  a  small  room,  and 
constant  ventilation  is  required  to  render  the 
air  fit  to  breathe. 

Gas  stoves  have  been  made  and  used  for  a 
long  time,  but  were  never  popular  until  after 
the  general  agitation  for  lower-priced  gas  had 
resulted  in  bringing  ordinary  illuminating  gas 
resulted  in  bringing  illuminating  gas  to  a  price 
below  $1.50  per  1,000  cubic  feet.'  An  exception 
region  of  the  Middle  West  where  they  first 
came  into  common  use  in  the  60’s  and  70’s. 
About  1890  the  gas  companies  of  the  United 
States  began  a  concerted  effort  to  introduce 
gas  stoves  to  increase  the  sale  of  their  com¬ 
modity.  The  common  type  of  heating  stove 
offered  was  of  the  radiator  type,  with  a  row 
of  burners  in  the  base,  and  large  metal  tubes 
directing  the  heat  toward  the  top,  so  as  to 
afford  plenty  of  radiating  surface.  These  were 
made  of  sheet  iron,  usually  ornamented  with 
nickel,  in  various  sizes,  and  they  have  become 
common  for  household  use,  where  rooms  are 
not  heated  by  furnace  or  steam.  For  cooking 
purposes*  the  gas  companies  have  supplied  gas 
ranges,  patterned  after  the  coal  ranges  on  top, 
and  as  to  oven  conveniences.  Rosette  burners 
are  placed  where  the  Wholes®  are  in  a  coal 
range,  and  mixers  employed  to  admit  air  to 
the  burners,  so  as  to  secure  hot  blue  flames, 
with  a  minimum  consumption  of  gas.  These 
gas  ranges  have  become  very  popular  with 
housewives,  for  they  save  the  dirt  and  dust 
of  coal  and  ashes,  involve  cost  only  when  in 
actual  use  and  are  easily  lit  and  turned  out. 
They  are  often  used  in  summer  time  along¬ 
side  coal  ranges,  which  are  allowed  to  lie  idle, 
the  reason  being  that  the  gas  range  creates  less 
heat  in  the  room,  and  is,  therefore,  more  com¬ 
fortable.  Despite  the  fact  that  gas  fuel  gen¬ 
erally  costs  considerably  more  than  coal,  the 
conveniences  of  the  gas  stove  and  gas  range 
have  resulted  in  a  steadily  increasing  use. 

Furnaces. —  The  first  hot-air  furnace  for 
supplying  pure  heated  air  to  rooms  was  prob¬ 
ably  that  constructed  by  Franklin  in  1744. 
This  was  a  sheet-iron  oblong  box,  burning 
wood,  the  smoke  passing  into  the  chimney 
over  the  top  of  the  flat  chamber  behind  the 
fire,  and  between  it  and  the  real  back  of  the 
stove.  The  cool  air  entered  this  flat  hollow 
chamber  through  a  pipe,  and  when  heated 
passed  through  small  holes  in  the  side  of  the 
chamber  into  the  room.  This  style  of  ap¬ 
paratus  was  not  much  improved  upon  till  the 
beginning  of  the  19th  century  when  in  1808 
Daniel  Pettibone  of  Philadelphia  took  out  a 
patent  on  a  stove  for  rarifying  air  by  heat. 
This  was  followed  by  the  warm-air  furnace  of 
William  A.  Wheeler  of  Worcester,  Mass. 
(1835)  ;  by  that  of  Gurdon  Fox  of  Hartford, 
Conn.  (1835-40);  the  Blaney  and  the  Culver; 
the  Boynton,  made  by  Richardson  and  Boynton ; 
the  Thatcher  and  others.  The  reduction  of  the 
price  of  furnaces  has  made  their  use  more  com¬ 
mon,  till  now  nearly  every  large  dwelling- 
house  has  one.  Furnaces  may  be  divided  into 
two  general  types,  the  direct  and  indirect  draft, 
The  better  class  of  direct  draft  furnaces  have 
a  radiator,  generally  placed  in  the  top,  through 
which  the  gases  pass  before  reaching  the  smoke- 


pipe,  and  usually  have  but  one  damper  com¬ 
bined  with  the  cold-air  check.  In  the  cheaper 
styles  of  direct-draft  furnaces,  this  radiator  is 
done  away  with,  the  gas  passing  directly  into 
the  smoke-pipe,  but  this  system  wastes  much 
heat  that  is  utilized  by  the  better  grade  of  fur¬ 
nace.  In  the  indirect  draft  type  of  furnaces 
the  radiator  is  located  near  the  base  and  the 
gases  pass  down  through  flues  to  it,  thence  up¬ 
ward  and  through  another  flue  to  the  pipe. 
This  style  of  furnace  has  a  direct-draft  damper 
in  addition  to  the  damper  in  the  pipe,  thus 
allowing  the  gas  to  escape  to  the  chimney  more 
easily. 

The  matter  of  grates  and  firepots  is  most 
important.  The  most  approved  form  of  grate 
is  the  revolving  triangular  pattern,  consisting 
of  teethed  triangular  bars,  connected  by  gears 
and  turned  by  means  of  a  detached  lever.  Fire- 
pots  are  usually  made  of  cast  iron  or  of  steel 
plate  lined  with  fire-brick,  the  pot  ranging  in 
depth  from  12  to  18  inches.  In  a  wrought-iron 
or  steel  furnace  this  fire-brick  lining  is  neces¬ 
sary  because  the  intense  heat  may  harm  the  out¬ 
side  shell,  but  it  has  not  the  advantage  of  giv¬ 
ing  off  heat  when  the  coal  is  first  put  on,  as 
does  the  furnace  having  the  cast-iron  firepot. 

The  combustion  chamber,  or  space  above 
the  firepot,  should  be  of  sufficient  size  to 
allow  the  gases  to  become  thoroughly  mixed 
with  the  air  passing  up  through  the  fire  or 
through  the  openings  of  the  feed  door.  The 
radiator,  generally  constructed  of  cast  iron  or 
steel  plate,  is  used  as  sort  of  a  reservoir  for  the 
gases,  and  air  passing  over  the  furnace,  till 
the  air  has  extracted  a  considerable  portion  of 
the  heat  from  the  gas.  The  cold-air  box  should 
be  large  enough  to  supply  a  volume  of  air  suffi¬ 
cient  to  fill  all  the  hot-air  pipes  at  the  same 
time,  the  general  size  or  area  of  the  cold-air 
box  being  three-fourths  the  combined  area  of 
the  hot-air  pipes. 

Steam  and  Hot  Water. —  Heating  by  means 
of  hot  water  has  been  ip  use  since  time  imme¬ 
morial,  and  was  known  prior  to  the  Christian 
Era,  for  Seneca  mentions  the  methods  by  which 
water  was  heated  in  the  Thermae  at  Rome,  that 
of  passing  water  through  a  coil  of  brass  pipes 
which  passed  through  a  fire.  This  method 
was  used  in  France  in  1777  by  M.  Bonnemain, 
and  in  London,  in  1817,  by  Marquis  de  Chatan- 
nes,  for  heating  a  conservatory,  and  in  1822  an 
Englishman  named  Bacon  introduced  the 
method  of  using  an  inclined  pipe  of  large  di¬ 
mensions,  but  this  was  not  successful  because 
of  imperfect  circulation.  The  first  hot-water 
apparatus  introduced  in  this  country  was  the 
Perkins  system,  introduced  from  England  by 
Joseph  Nason  in  1842.  Hot- water  heating  in 
the  United  States  has  been  an  evolution  since 
1880,  the  most  popular  heaters  at  the  beginning 
of  this  period  being  the  Gurney  and  the  H.  B. 
Smith.  In  1885  the  Bolton  heater  was  intro¬ 
duced  by  the  Detroit  Heating  and  Lighting 
Company,  the  Mouat  heater  was  the  next  in 
succession,  and  since  that  time  the  improve¬ 
ments  have  been  so  many  and  the  demand  so 
great  that  the  price  of  the  hot-water  plant  has 
been  reduced  till  it  is  within  the  reach  of  the 
average  householder.  Hot-water  heating  is  pre¬ 
ferred  by  some  to  steam  because  the  heat  is 
available  as  soon  as  the  temperature  of  the 
water  is  higher  than  that  of  the  room,  whereas 
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steam  yields  no  heat  until  212  degrees  is  passed 
and  steam  generates,  filling  the  pipes.  But  in 
large  installations  steam  is  cheaper  and  has 
other  advantages. 

The  practice  of  heating  buildings  by  .steam 
was  begun  about  1845,  the  first  building  to  be 
so  heated  being  the  Eastern  Hotel  of  Boston, 
and  the  first  factory  building  the  Burlington, 
Vt.,  Woolen  Mill.  The  system  by  which  these 
buildings  were  heated  was  introduced  by 
Joseph  Nason,  and  consisted  of  small  wrought- 
iron  pipes.  From  this  small  beginning  have 
developed  the  many  intricate'  systems  of  appa¬ 
ratus  now  used  for  warming  buildings. 

There  are  two  systems  of  heating  by  steam, 
the  direct  and  the  indirect,  the  former  being 
used  in  all  classes  of  buildings,  both  by  itself 
and  in  combination  with  other  systems.  The 
direct  system  consists  of  a  furnace  and  boiler 
for  the  combustion  of  fuel  and  the  generation 
of  steam ;  a  system  of  pipes,  by  means  of 
which  the  steam  is  conveyed  from  the  boiler 
to  the  radiators  and  the  condensed  water  re¬ 
turned  to  the  boiler,  and  the  radiators  or  coils 
of  pipes  placed  throughout  the  rooms  of  a 
building  for  the  purpose  of  diffusing  the  heat 
to  the  air.  The  types  of  boilers  used  are  many 
and  various ;  the  cast-iron  sectional  boiler  is 
more  commonly  used  for  dwelling-houses  and 
the  tubular  or  water-tube  boiler  for  larger 
buildings.  In  the  boiler  used  for  heating  pur¬ 
poses  only  it  is  not  necessary  to  carry  a  press¬ 
ure  of  more  than  two  to  10  pounds,  the  con¬ 
densation  flowing  back  to  the  boiler  by  gravity. 
When  under  a  high  pressure,  the  steam  for 
the  heating  system  is  forced  through  a  reducing 
valve  and  the  condensation  returned  to  the 
boiler  by  means  of  a  pump  or  return  trap.  The 
system  of  diffusing  the  heat  by  radiators  is  not 
standard,  no  particular  one  being  of  greater 
benefit  than  another.  There  are  the  common 
cast-iron  sectional  radiator;  the  vertical 
wrought-iron  pipes  screwed  into  a  cast-iron 
base;  the  cast-iron  wall  radiator,  which  does 
not  obstruct  the  flow,  and  the  coils  of  iron 
pipes  placed  along  the  ceiling  or  walls,  these 
latter  being  of  late  years  ornamented  and  fre-. 
quently  gilded. 

Indirect  steam  heating  has  the  advantages 
both  of  the  furnace  and  of  the  direct  steam, 
but  the  cost  of  installing  the  system  is  greater. 
The  main  difference  between  the  two  lies  in 
the  radiator,  in  the  indirect  system  a  special 
form  of  heater  being  placed  beneath  the  floor 
and  encased  in  galvanized  iron  or  brick  work. 
Connected  with  the  space  beneath  the  heater 
is  a  cold-air  box  and  warm-air  pipes  at  the 
top  are  connected  with  registers  in  the  floors 
or  walls  as  previously  described  for  furnaces, 
so  that  the  air  in  passing  through  the  spaces 
between  the  sections  of  the  heater  becomes 
warmed  and  rises  to  the  rooms  above.  As 
compared  with  furnace  heating  this  method 
has  one  great  advantage,  being  less  affected 
by  outside  wind  pressure,  as  long  runs  of 
horizontal  pipe  are  avoided  and  the  heaters 
can  be  placed  near  registers.  See  Furnace; 
Heating  and  Ventilation;  Electric  Fur¬ 
naces;  etc. 

STOWE,  Calvin  Ellis,  American  educator: 
b.  Natick,  Mass.,  6  April  1802;  d.  Hartford, 
Conn.,  22  Aug.  1886.  He  was  graduated  at 
Bowdoin  College  in  1824,  and  at  Andover 
vol.  25 — 45 


Theological  Seminary  in  1828.  In  1829  he  be¬ 
came  an  editor  of  the  Boston  Recorder,  but 
abandoned  journalism  for  the  chair  of  Greek 
at  Dartmouth  in  1830.  In  1832  he  was  called 
to  Lane  Theological  Seminary,  Cincinnati,  and 
in  the  same  year  was  married  to  Harriet  Eliza¬ 
beth  Beecher,  author  of  (Uncle  Tom’s  Cabin.) 
He  was  professor  of  divinity  at  Bowdoin  in 
1850,  and  in  1852  became  professor  of  sacred 
literature  at  Andover,  retiring  in  1864.  His 
writings  include  (The  Hebrew  Commonwealth) 
(1829)  ;  <Lectures  on  the  Sacred  Poetry  of  the 
Hebrews>  (1829)  ;  introduction  to  the  Criti¬ 
cism  and  Interpretation  of  the  Bible)  (1835)  ; 
( Elementary  Education  in  Europe)  (1837)  ; 
<The  Religious  Element  in  Education)  (1844)  ; 
(Origin  and  History  of  the  Books  of  the  Bible) 
(1867). 

STOWE,  Emily  Howard  (nee  Jennings), 

Canadian  suffragist  and  physician :  b.  South 
Norwich,  Ontario,  1831 ;  d.  1903.  She  was  edu¬ 
cated  at  Provincial  Normal  School,  Toronto, 
then  taught  at  school.  She  married  John 
Stowe,  of  Norwichville,  Ontario.  In  1867  she 
was  graduated  at  the  New  York  Medical  Col¬ 
lege  for  Women  and  fought  all  opposition  in 
Canada  till  admitted  (1880)  a  member  of  the 
Ontario  College  of  Physicians  and  Surgeons, 
being  the  first  woman  physician  permitted  offi¬ 
cially  to  practice  in  Canada.  The  Toronto 
Woman’s  Literary  and  Science  Club  was  organ¬ 
ized  (1877)  by  her  to  become  later  a  suffragist 
club  and  (by  1883)  widows  and  spinsters  were 
granted  the  suffrage  at  municipal  elections  in 
Ontario.  In  1893  she  organized  the  Dominion 
Woman  Suffrage  Association  and  was  elected 
its  president. 

STOWE,  Harriet  Elizabeth  Beecher, 

American  writer:  b.  Litchfield,  Conn.,  14  June 
1811;  d.  Hartford,  Conn.,  1  July  1896.  She  was 
a  daughter  of  Rev.  Lyman  Beecher  (q.v.)  and 
sister  of  Henry  Ward  Beecher  (q.v.).  She  was 
educated  at  Litchfield  and  then  at  Hartford,  un¬ 
der  her  sister  Catherine,  whom  she  joined  in 
teaching  in  her  school  there.  In  1832  the  sis¬ 
ters  removed  to  Cincinnati,  where  their  father 
was  appointed  president  of  Lane  Theological 
Seminary.  In  1836  she  was  married  to  the  Rev. 
Calvin  E.  Stowe,  a  teacher  in  the  seminary,  who 
in  1850  removed  to  Brunswick,  Me.,  on  being 
appointed  a  professor  in  Bowdoin  College,  soon 
after  exchanging  this  post  for  a  similar  one  at 
Andover.  Mrs.  Stowe  published  in  1843  The 
Mayflower.  She  had  become  familiar  with  the 
evils  of  slavery  during  her  residence  at  Cincin¬ 
nati,  and  the  work  by  which  her  name  became 
known  throughout  the  world — (Uncle  Tom’s 
Cabin,)  a  direct  attack  upon  slavery,  was  (in 
1851—52)  contributed  in  serial  form  to  The 
National  Era,  an  anti-slavery  newspaper  pub¬ 
lished  at  Washington.  The  story  was  to  some 
extent  based  on  the  experiences  of  Josiah  Hen¬ 
son  (q.v.).  It  was  defective  in  style  and  con¬ 
struction,  but  was  vividly  done.  It  did  not  per¬ 
fectly  render  Southern  life,  and  the  injustice  of 
some  of  its  presentations  has  been  much  dis¬ 
cussed.  It  certainly  helped  to  liberate  the  slave, 
though  its  effect  was  enhanced  by  political  con¬ 
ditions.  As  a  serial  it  was  successful ;  but  it 
was  not  until  it  was  published  in  book  form  in 
1852  that  it  became  famous.  In  five  years  over 
half  a  million  copies  of  the  book  were  sold  in 
the  United  States ;  and  its  sale  in  England  was 
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very  large.  It  became  almost  immediately  fa¬ 
mous,  was  translated  into  many  foreign  lan¬ 
guages  and  published  in  innumerable  editions. 
In  1853  Mrs.  Stowe  visited  Europe,  and  this 
furnished  her  material  for  her  ( Sunny  Mem- 
ories)  published  the  following  year.  In  1868 
she  was  associated  with  Donald  G,  Mitchell  on 
the  editorial  staff  of  Hearth  and  Home.  In 
1879,  when  the  “Illustrated55  edition  was  pub¬ 
lished,  there  were  in  the  British  Museum  43 
English  editions  and  19  translations.  None  of 
her  subsequent  works  attained  anything  like  the 
same  popularity.  Among  her  works  are  ( Sunny 
Memories  of  Foreign  Lands1*  (1854)  ;  (The 
Mayflower,  and  Miscellaneous  Writings1* 
(1855);  (Dred:  A  Tale  of  the  Great  Dismal 
Swamp5  (1856)  ;  (The  Minister’s  Wooing,1* 

her  most  artistic  work  (1859)  ;  (The  Pearl  of 
Orr’s  Island1*  (1862)  ;  ( Agnes  of  Sorrento) 
(1862)  ;  ( Reply  to  the  Address  of  Thousands 
of  Women  of  Great  Britain  and  Ireland  to  their 
Sisters  of  the  United  States1*  (1863)  ;  (House 
and  Home  Papers)  (1864)  ;  ( Stories  about  our 
Boys1*  (1865);  <Little  Foxes5  (1866);  <Reli- 
gious  Poems1*  (1867)  ;  (Queer  Little  People5 
(1867)  ;  ( Daisy’s  First  Winter  and  Other 

Stories5  (1867);  (The  Chimney  Corner5 

(1868);  <Men  of  Our  Times5  (1868);  <01d- 
town  Folks5.  (1869),  a  popular  study  of  New 
England  life;  (The  American  Woman’s  Home5 
(1869),  with  Catherine  E.  Beecher;  (Lady 
Byron  Vindicated5  (1870) ;  (Little  Pussy  Wil¬ 
low5  (1870)  ;  (Pink  and  White  Tyranny5 
(1871)  ;  (Sam  Lawson’s  Fireside  Stories5 

(1871);  <My  Wife  and  I5  (1871);  (Lives  and 
Deeds  of  Our  Self-Made  Men5  (1872)  ;  <Pal- 
metto  Leaves5  (1873)  ;  ( Woman  in  Sacred  His¬ 
tory5  (1873)  ;  (Betty’s  Bright  Idea,  and  Other 
Tales5  (1875);  <We  and  Our  Neighbors5 
(1875)  ;  ( Deacon  Pitkin’s  Farm,  and  Christ’s 
Christmas  Presents5  (1875)  ;  (Footsteps  of  the 
Master5  (1876)  ;  ( Captain  Kidd’s  Money,  and 
Other  Stories5  (1876)  ;  (The  Ghost  in  the  Mill, 
and  Other  Stories5  (1876)  ;  (Poganuc  People5 
(1878);  <A' Dog’s  Mission5  (1881).  Consult 
Field,  (Life  and  Letters  of  Harriet  Beecher 
Stowe5  (1897)  ;  Stowe,  C.  E.,  and  L.  B.,  Har¬ 
riet  Beecher  Stowe5  (Boston  1911)  ;  (Life,5  by 
her  son,  C.  L.  Stowe  (ib.  1889).  See  Uncle 
Tom’s  Cabin. 

STOWELL,  Ellery  Cory,  American  pro¬ 
fessor  of  international  law:  b.  Lynn,  Mass.,  12 
Dec  1875.  He  was  graduated  (1898)  at  Har¬ 
vard,  traveled  (1901-02)  in  the  Orient  and 
Europe,  attended  the  University  of  Berlin 
(1903-04)  and  University  of  Paris  (1904-07). 
He  was  appointed  secretary  of  the  College  of 
Political  Sciences,  Washington  (1908-09)  ;  in¬ 
structor  of  international  law  at  George  Wash¬ 
ington  University  (1908-10)  ;  assistant  profes¬ 
sor  of  international  law  at  the  University  of 
Pennsylvania  (1910-13).  He  filled  the  last- 
mentioned  position  at  Columbia  from  1916. 
From  1910-12  he  was  assistant  editor  Annals 
of  American  Academy  of  Political  and  Social 
Science.  In  1907  he  was  a  member  attending 
the  Second  Peace  Conference  at  The  Hague 
and  (1908-09)  was  secretary  of  the  American 
delegation  of  the  Naval  Conference  at  London. 
He  has  written  (Le  Consul5  (1909)  ;  Con¬ 
sular  Cases  and  Opinions5  (1909)  ;  (The  Di¬ 
plomacy  of  the  War  of  19145  (published  in 
part). 


STRABISMUS.  See  Vision,  Defects  of. 

STRABO,  stra'bo,  Greek  geographer  and 
historian :  b.  Amasia,  about  64  b.c.  ;  d.  19  a.d. 
He  received  a  good  education  and  adopted  the 
stoical  philosophy.  He  studied  for  some  time 
in  Rome  and  was  with  Aelius  Gallus  in  Egypt 
and  Arabia  in  24  b.c.  He  returned  to  Rome 
20  b.c.  ;  and  from  this  time  on  made  that 
city  his  home;  though  he  traveled  much,  for, 
as  he  states  himself,  he  had  been  from  Ar¬ 
menia  in  the  East  to  Sardinia  in  the  West; 
and  from  the  Pontus  Euxinus  on  the  North, 
to  the  borders  of  Ethiopia.  It  seems  prob¬ 
able  that  these  journeys  were  made  in  pur¬ 
suit  of  knowledge  and  information  for  his 
literary  labors.  He  wrote  a  historical  work 
in  43  books,  which  is  lost.  It  formed  a  con¬ 
tinuation  of  the  history  of  Polybius  to  the  bat¬ 
tle  of  Actium.  The  extant  fragments  of  it 
are  collected  in  Muller’s  (Fragmenta  Histori- 
corum  Graecorum.5  His  great  work  on  geog¬ 
raphy,  in  17  books,  has  been  preserved  entire, 
with  the  exception  of  the  seventh  book,  of 
which  there  is  only  an  epitome.  It  includes 
notices',  of  important  political  events  and  of 
chief  cities  and  their  great  men.  Eight  books 
are  given  to  Europe,  six  to  Asia,  one  to  Egypt 
and  Libya.  Internal  evidence  shows  that  he 
did  not  complete  the  plan  he  had  laid  out  for 
this  work.  The  best  critical  edition  is  that  by 
Kramer  (Berlin  1844).  Consult  Dubois,  (Ex- 
amen  de  la  Geographic  de  Strabon5  (1892)  ; 
Hamilton,  <A  Translation  of  Strabo’s  Geog¬ 
raphy.5 

STRACHAN,  John,  Canadian  bishop: 
b.  Aberdeen,  Scotland,  12  April  1778;  d.  To¬ 
ronto,  Canada,  1  Nov.  1867.  He  was  edu¬ 
cated  at  grammar  school,  then  (1793)  at  King’s 
College,  Aberdeen.  While  continuing  his  stud¬ 
ies  at  the  college  he  taught  at  schools,  till  he 
was  graduated  in  1797.  In  1799  he  went  to 
Canada  to  take  charge  of  a  new  college  pro¬ 
jected  by  Governor  Simcoe  at  York  (near  To¬ 
ronto).  The  project  failing,  he  took  to  teach¬ 
ing  at  a  private  school  at  Kingston  which  he 
established.  He  abjured  his  adherence  to  the 
free  church  and  joined  the  Church  of  England 
and  was  ordained  minister  in  1803,  becoming 
curate  at  Cornwall.  In  1807  he  was  made 
LL.D.  of  Saint  Andrew’s  and  (1811)  D.D.  of 
Aberdeen.  He  was  made  (1812)  rector  of 
York  (Toronto)  and  chaplain  to  the  troops 
as  well  as  master  of  the  grammar  school  and 
promoted  (1825)  to  archdeacon.  In  1839  he 
was  made  first  bishop  of  Toronto.  He  made 
great  success  during  his  visitations  which 
were  an  annual  episode.,  He  had  more  than 
doubled  the  number  of  churches  in  five  years, 
also  establishing  common  schools  throughout 
the.  province  and  a  statute  was  passed  estab¬ 
lishing  20  grammar  schools  affording  classi¬ 
cal  education.  He  obtained  500,000  acres 
(1827)  to  endow  a  university  at  Toronto,  and, 
after  difficulties,  succeeded  in  its  foundation. 
In  1850  it  was  taken  from  the  Anglican  Church 
and  made  non-sectarian.  .  Strachan  made  ve¬ 
hement  appeals  to  the  laity  and,  assisted  by 
a  royal  charter,  formed  another  university  un¬ 
der  the  name  Trinity  College.  He  was  Canada’s 
greatest  advocate  of  the  Church  of  England, 
for  which  sect  he  gave  business  energy,  diplo¬ 
matic  talent  and  a  devoted  zeal.  Consult 
Bethune,  (Memoir  of  Bishop  Strachan5  (To- 
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ronto  1870)  ;  Mockridge,  C.  H.,  (The  Bishops 
of  the  Church  of  England  in  Canada  and  New- 
foundland)  (Toronto  1896). 

STRACHEY,  stra'chi,  John  Saint  Loe, 

English  journalist:  b.  1860.  He  was  educated 
at  Oxford  and  has  been  a  London  journalist 
from  1884.  He  was  editor  of  the  Cornhill 
Magazine  (1896-97)  and  is  now  editor  and 
owner  of  The  Spectator  and  proprietor  of  The 
Country  Gentleman.  He  has  published  (From 
Grave  to  Gay5  ;  (The  Manufacture  of  Pau¬ 
per  (1907)  ;  (Problems  and  Perils  of  Social¬ 
ism^  ;  (The  Practical  Wisdom  of  the  Bible) 
(1908);  (A  New  Way  of  Life>  (1909). 

STRACHEY,  William,  English  colonist 
and  historian:  b.  England,  about  1585.  Nothing 
definite  is  known  of  him  before  the  sailing  of  a 
party  of  colonists,  15  May  1609,  bound  for  Vir¬ 
ginia.  He  sailed  in  the  Sea  Venture,  which  was 
wrecked  on  the  Bermudas  in  July.  An  account 
of  the  wreck  was  written  by  Strachey  and  pub¬ 
lished  in  (Purchas  his  Pilgrimes)  (1625)  under 
the  title  (A  True  Repertory  of  the  Wracke  and 
Redemption  of  Sir  Thomas  Gates  upon  and 
from  the  Islands  of  the  Bermudas,  his  coming 
to  Virginia  and  the  state  of  that  Colony.  > 
Strachey  and  his  party  finally  reached  James¬ 
town,  23  May  1610,  where  he  was  appointed 
secretary  and  recorder  of  the  colony  by  Lord 
De  la  Warr.  He  returned  to  England  in  1611 
and  he  edited  the  laws  promulgated  for  Vir¬ 
ginia  by  Sir  Thomas  Gates  and  Sir  Thomas 
Dale,  (For  the  Colony  in  Virginia  Britannia 
Lawes  Divine,  Morall  and  Martiall,  Alget  qui 
non  ardet)  (1612).  His  larger  work  on  Vir¬ 
ginia,  (The  Historie  of  Travaile  into  Virginia 
Britannia,  expressing  the  Cosmographie  and 
Como  dities  of  the  Country,  Together  with  the 
Manners  and  Customes  of  the  People.  Gath¬ 
ered  and  Observed  As  Well  by  those  who  went 
First  Thither,  As  Collected  by  William 
Strachey,  gent.  Three  Yeares  thither  Imployed 
Secretarie  of  Stated  failed  of  finding  a  pub¬ 
lisher  during  his  lifetime  and  was  brought  out 
by  the  Hakluyt  Society  in  1849.  This  is  re¬ 
garded  as  the  most  ably  written  of  the  numer¬ 
ous  accounts  of  the  settlement  of  Virginia. 
Nothing  is  known  of  the  history  of  Strachey 
subsequent  to  1618  when  he  tried  unsuccessfully 
to  interest  Bacon  in  the  publication  of  his  book. 
Consult  Brown,  Alexander,  (Genesis  of  the 
United  States)  (Boston  1891). 

STRADELLA,  Alessandro,  Italian  singer 
and  Gomposer:  b.  Naples,  1645;  d.  Genoa,  1681. 
After  receiving  his  early  musical  training  at 
Naples,  he  subsequently  went  to  Venice,  and 
thence  to  many  other  cities  of  Italy  where  he 
was  greeted  with  enthusiasm.  He  was  con¬ 
stantly  threatened  with  death  or  injury  by  the 
rivals  to  whom  his  triumphant  success  was  in¬ 
tolerable.  While  he  fortunately  escaped  from 
the  hands  of  his  would-be  assassins  at  Rome, 
he  was  severely  wounded  by  bravos  at  Turin, 
and  an  attack  made  upon  him  at  Genoa  proved 
fatal.  The  most  exquisite  of  his  many  com¬ 
positions  is  the  oratorio  (San  Giovanni  Bat¬ 
tista. 5  Flotow’s  opera  of  <Stradella>  is  con¬ 
cerned  with  the  career  of  this  composer.  Con¬ 
sult  Crawford,  F.  M.,  <Stradella)  (London 
1911);  Richard,  P.,  (Stradella  et  les  Con- 
tarinP  in  the  Paris  musical  journal  (Le 
MenestreP  (1865,  No.  51;  1886,  No.  18). 


.STRADIVARI,  stra-de-va're,  Antonio, 
Italian  violin-maker:  (b.  Cremona,  1644;  d. 
1737.  He  was  a  pupil  of  Nicolo  Amati,  in 
whose  employment  he  remained  until  about 
1679,  when  he  began  making  on  his  own  ac¬ 
count.  It  was  he  who  settled  the  typical  pat¬ 
tern  of  the  Cremona  violin,  and  his  instruments 
for  tone  and  finish  have  never  yet  been  ex¬ 
celled.  His  improvements  consisted  chiefly  in 
lowering  the  height  of  the  arch  of  the  belly,  in 
making  the  four  corner-blocks  more  massive, 
in  giving  greater  curvature  to  the  middk  ribs, 
in  altering  the  setting  of  the  sound-holes,  and 
in  making  the  scroll  more  massive  and 
prominent.  He  made  a  great  number  of  violins, 
but  a  few  of  which  are  now  in  existence.  He 
reached  his  greatest  perfection  in  his  art  about 
1714.  He  also  made  many  other  kinds  of  musi¬ 
cal  instruments,  but  it  is  on  his  violins  of  all 
kinds  that  his  fame  rests.  Consult  Hill,  W.  H., 
<  Antonio  StradivarP  (New  York  1909)  ; 
Riechers,  A.,  (The  Violin  and  the  Art  of  its 
Construction  (London  1905). 

STRAFFORD,  straf'6-rd,  Thomas  Went¬ 
worth,  1st  Earl  of,  English  statesman:  b.  Lon¬ 
don,  13  April  1593 ;  d.  by  execution  Tower  Hill, 
11  May  1641.  Entered  at  Saint  John’s  College, 
Cambridge,  in  1607  he  became  a  student  of  the 
Inner  Temple,  and  in  1611  received  the  honor 
of  knighthood.  He  was  returned  for  York¬ 
shire  to  the  Parliament  which  met  5  April 
1614,  and  in  1621  he  was  again  chosen.  On 
the  convening  of  the  new  Parliament  he  was 
One  of  the  six  popular  members  who  were 
prevented  serving  their  country  in  that  as¬ 
sembly  by  being  appointed  sheriffs  for  their 
respective  counties.  When  Charles,  among 
other  expedients  for  raising  money,  had  re¬ 
course  to  a  forced  general  loan,  Wentworth 
refused  to  pay  his  contribution,  and  was  first 
imprisoned  in  the  Marshalsea.  In  1628  he  took 
his  seat  for  Yorkshire,  and  became  one  of  the 
most  conspicuous  advocates  of  the  petition  of 
right.  In  1628  he  was  created  Baron  Went¬ 
worth,  and  some  months  afterward  a  viscount 
and  privy-councillor,  and  on  the  resignation  of 
Lord  Scrope,  nominated  President  of  the  North. 
The  assassination  of  Buckingham  soon  after  re¬ 
moved  an  obstacle  to  his  further  promotion, 
and  he  became  so  influential  in  the  king’s 
council  that  his  powers  in  the  four  northern 
counties  over  which  he  presided  were  enormous. 
The  legality  of  some  of  the  powers  of  the 
Council  of  the  North,  created  by  Henry  VIII, 
had  been  questioned  by  judges  in  the  reign  of 
Queen  Elizabeth,  and  these  powers  had  been 
greatly  increased  at  the  instance  of  Went¬ 
worth.  He  was  selected  by  Laud  to  proceed  to 
Ireland  as  lord-deputy  in  1632.  He  greatly  im¬ 
proved  the  state  of  the  country,  both  as  re¬ 
garded  law,  revenue  and  trade.  By  a  con¬ 
siderable  outlay  at  his  own  risk  he  introduced 
the  growth  of  flax,  established  looms,  brought 
workmen  from  France  and  Flanders  to  work 
them,  and  thus  endowed  the  country  with  a  new 
and  most  valuable  industry.  But,  at  the  same 
time,  nothing  could  be  more  arbitrary  than  his 
system  of  government,  it  being  his  boast  that  he 
had  rendered  the  king  as  absolute  in  Ireland 
<(as  any  prince  in  the  whole  world  could  be.® 
He  returned  with  the  full  title  of  lord-lieu¬ 
tenant,  with  a  view  to  gain  subsidies  and  troops, 
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in  which  he  fully  succeeded.  He  again  re¬ 
pairing  to  England  took  the  command  in  the 
north,  but  found  himself  obliged  to  retire  be¬ 
fore  the  Scottish  army,  and  to  retreat  to  York. 
The  very  first  movement  of  the  party  opposed 
to  arbitrary  power  was  to  impeach  him  for 
high  treason,  with  which  charge  Pym  appeared 
at  the  bar  of  the  House  of  Lords  in  November 
1640.  The  articles  of  impeachment,  at  first 
nine  in  number,  were  afterward  increased  to 
28,  the  object  of  which  was  to  convict  him  of 
an  attempt  to  subvert  the  fundamental  laws 
of  the  country.  As  in  the  case  <of  Laud,  it  was 
easy  to  prove  that  he  acted  as  a  friend  and 
promoter  of  arbitrary  measures,  but  not  to  sub¬ 
stantiate  any  particular  fact  to  justify  a  capital 
charge.  There  can  be  no  doubt,  however,  that 
his  design  was  to  subvert  the  fundamental  laws 
and  liberties  of  his  country,  and  to  enable  the 
king  to  rule  absolutely  and  without  control. 
Although  treated  with  the  extreme  of  legal 
rigor  and  debarred  the  assistance  of  counsel, 
his  own  great  abilities  and  force  of  mind  sup¬ 
plied  every  deficiency.  <(And  never  man,®  says 
Whitelock,  the  chairman  of  the  impeaching 
committee, .  <(acted  such  a  part,  on  such  a 
theatre,  with  more  wisdom,  consistency,  and 
eloquence,  or  with  greater  reason,  judgment, 
and  temper.®  His  defense,  indeed,  was  so 
strong  that  the  original  impeachment  was  de¬ 
serted  for  the  unjustifiable  proceeding  of  a  bill 
of  attainder.  The  bill  passed  the  Commons  by 
a  great  majority,  and  was  carried  in  the  Lords 
by  a  feeble  one.  The  king,  who  had  impru¬ 
dently  endeavored  to  stop  the  bill  by  his  per¬ 
sonal  interference,  had  not  sufficient  firmness 
to  redeem  the  pledge  of  safety  which  he  had 
previously  given,  but  yielded  to  the  advice  of 
his  counsellors,  backed  by  a  letter  from 
Strafford  himself,  who  urged  him,  for  his  own 
safety,  to  ratify  the  bill.  Charles  ratified  the 
bill  of  attainder  on  10  May  1641,  and  two  days 
later  Strafford  was  executed.  Browning’s 
<  Strafford:  An  Historical  Tragedy J  (1837),  is 
based  <on  this  career.  Consult  Browning, 
Robert,  (Prose  Life  of  Strafford)  (Boston 
1892) ;  Firth,  C.  H.,  (Papers  Relating  to 
Thomas  Wentworth,  First  Earl  of  Strafford> 
(London  1890)  ;  Foster,  Statesmen  of  the 
Commonwealth*  (1836)  ;  Gardiner,  S.  R.,  his¬ 
tory  .of  England*  (10  vols.,  New  York  1883— 
84)  ;  Radcliffe,  (The  Earl  of  Strafford’s  Let¬ 
ters  and  Dispatches*  (London  1739)  ;  Traill, 
H.  D.,  (Lord  Strafford)  (London  1889). 

STRAIGHT,  Willard  Dickerman,  Ameri¬ 
can  consul-general:  b.  Oswego,  N.  Y.,  31  Jan. 
1880;  d.  28  Nov.  1918.  He  studied  at  the 
Bordentown,  N.  J.,  Military  Institute  (1897) 
and  was  graduated  (1901)  at  Cornell.  He 
served  (1902-04)  in  the  Chinese  Maritime  Cus¬ 
toms  at  Nanking  and  Peking,  became  Ameri¬ 
can  vice-consul-general  and  private  secretary 
to  American  Minister  at  Seoul  in  1905.  From 
1906-08  he  was  consul-general  at  Mukden.  .In 
1909  he  was  appointed  representative  in  China 
for  a  group  of  American  bankers.  In  1917  he 
was  commissioned  to  the  major-adjutant  gen¬ 
eral’s  department  United  States  Reserve. 
STRAIGHT  TICKET.  See  Ballot. 

STRAIGHT  COLLEGE,  an  educational 
institution  in  New  Orleans,  La.,  open  to  pupils 
of  both  sexes  without  regard  to  race  or 


nationality.  It  was  the  pioneer  school  in 
Louisiana  to  provide  education  privileges  for 
the  negro  race.  It  was  founded  in  1869  by  the 
American  Missionary  Association  (Congrega¬ 
tional),  and  its  first  building  was  erected  by 
the  United  States  government.  At  first  it 
offered  only  courses  of  elementary  and 
secondary  grades,  but  as  the  work  steadily 
prospered  higher  departments  were  added.  The 
organization  now  includes  (1)  the  Daniel 
Hand  Primary  School;  (2)  the  Grammar  De¬ 
partment;  (3)  the  College  Preparatory  Depart¬ 
ment;  (4)  the  Industrial  Department;  (5)  the 
Normal  Department;  (6)  the  College  Depart¬ 
ment;  (7)  the  Department  of  Music;  (8)  . the 
Theological  Department.  There  is  also  a  night 
school.  The  College  Department  offers  two 
courses,  classical  and  Latin  scientific,  and  con¬ 
fers  the  degrees  of  A.B.  and  B.S.  The  prepara¬ 
tory  department  provides  two  corresponding 
secondary  courses.  The  normal  course  requires 
four  years’  study  beyond  the  grammar  grades, 
but  the  first  year’s  course  is  identical  with  the 
first  year  of  the  College  Preparatory  Depart¬ 
ment.  The  Theological  Department  provides 
courses  for  those  who  are  graduates  in  a 
classical  course  and  for  those  who  have  had 
only  English  courses.  There  is,  in  addition,  a 
course  in  Bible  Study.  Industrial  training  is 
given  only  in  connection  with  the  regular  school 
work.  The  courses  in  the  Industrial  Depart¬ 
ment  are  Domestic  science,  sewing  and  dress¬ 
making,  wood-working,  mechanical  drawing 
and  printing.  The  college  has  a  central  loca¬ 
tion;  the  buildings  include  the  main  edifice, 
replacing  the  former  building  destroyed  by  fire 
in  1891,  Stone  Hall,  a  dormitory  for  girls,  and 
Whitin  Hall,  a  dormitory  for  boys.  The 
college  depends  partially  for  its  support  on  the 
American  Missionary  Association.  The  tuition 
fees  are  small,  and  the  older  students  are  al¬ 
lowed  to  pay  a  part  of  their  expenses  by  doing 
work.  .  The  average  annual  attendance  of  stu¬ 
dents  is  over  600.  The  teaching  staff  numbers 
25. 

STRAIN,  Isaac  G.,  American  naval  officer: 
b.  Roxbury,  Pa.,  4  March  1821 ;  d.  Aspinwall, 
Colombia,  14  May  1857.  He  was  appointed  mid¬ 
shipman  in  the  United  States  navy  in  1837;  in 
1845  led  an  exploring  expedition  into  the  interior 
of  Brazil  and  in  1849  made  the  overland  journey 
from  Valparaiso  to  Rio  Janeiro.  He  received 
rank  as  lieutenant  in  1850,  was  engaged  in  that 
year  with  the  commission  which  laid  out  the 
boundary  line  between  United  States  and 
Mexico,  and  in  1854  was  in  charge  of  the  ex¬ 
pedition  for  the  survey  of  the  Isthmus  of 
Darien.  The  extreme  hardships  which  his 
command  was  called  upon  to  endure  in  this 
latter  expedition  and  the  skill  and  courage  with 
which  Strain  met  the  difficulties  that  beset  him 
brought  him  favorably  before  the  public.  He 
was  assigned  to  the  Arctic  in  1856  and  was 
engaged  in  making  soundings  in  the  North 
Altantic  Ocean  for  the  purpose  of  ascertaining 
the  possibilities  of  laying  a  submarine  cable  be¬ 
tween  United  States  and  Great  Britain.  He 
wrote  (The  Cordillera  and  Pampa*  (1853)  ; 
(The  History  and  Prospects  of  Intereceanic 
Communication*  (1856).  Consult  Headley,  Joel 
Tyler,  ( Darien  Exploring  Expedition,  Under 
Command  of  Lieutenant  Isaac  G.  Strain,  U. 
S.  N.>  (1885). 
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STRAIT  OF  MAGELLAN.  See  Magel¬ 
lan,  Strait  of. 

STRAITS  SETTLEMENTS,  East  India, 
a  British  colony  consisting  of  Singapore,  Pe¬ 
nang,  Malacca  and  several  isolated  posses¬ 
sions  on  and  adjacent  to  the  Malay  Peninsula, 
and  bounded  by  the  Federated  Malay  States. 
Singapore  includes  the  island  of  that  name,  the 
Cocos  (Keeling)  Islands,  and  Christmas  Island. 
The  total  area  of  the  colony  is  1,600  square 
miles,  and  the  combined  population  about 
762,000,  the  greater  portion  being  divided  be¬ 
tween  Chinese  and  Malays,  only  7,945  being 
white.  The  colony  is  administered  by  a  gov¬ 
ernor  residing  at  Singapore,  under  whom  are 
British  resident  councillors  at  Malacca  and  Pe¬ 
nang.  In  1867  the  Straits  Settlements  were 
transferred  from  the  government  of  India  to 
the  colonial  office.  The  colony  has  a  large  and 
important  transit  trade  through  Singapore  and 
Georgetown.  Among  its  exports  are  tin,  spices, 
gambier,  rubber,  copra,  gum,  tapioca,  coffee, 
pineapples,  sago  and  rattan.  It  imports  rice, 
cotton  and  cotton  goods,  coal,  opium,  tobacco, 
petroleum,  flour,  fish  and  dress  goods.  The 
ports  of  the  colony  are  all  free ;  the  shipping 
amounts  to  over  27,000,000  tons,  and  the  trade 
to  about  $497,000,000  annually.  For  further 
details  see  Penang;  Singapore. 

STRAKOSCH,  stra'ko'sh,  Moritz,  Aus¬ 
trian  pianist  and  impresario :  b.  Lemberg,  Po¬ 
land,  1825 ;  d.  Paris,  8  Oct.  1887.  He  was  edu¬ 
cated  at  Vienna,  and  came  to  the  United  States 
in  1845,  where  he  was  a  teacher  and  a  concert 
pianist.  In  1856  he  began  opera  and  concert 
managing,  and  introduced  to  the  public  Patti, 
Nilsson,  and  other  famous  singers.  He  also 
composed  several  pianoforte  pieces,  and 
(Giovanna  di  Napoli^  an  opera;  and  wrote 
(Memoirs  of  an  Impresario. J 

STRALSUND,  stral'soond,  capital  of  the 
government  of  Pomerania,  and  seaport  on 
Strela  Sound,  120  miles  northwest  of  Berlin. 
The  town  stands  on  a  promontory  and  presents 
a  picturesque  appearance  with  its  wooden- 
gabled,  antique  buildings.  The  town-house 
(1311)  contains  an  interesting  collection  of 
ancient  relics  from  the  island  of  Rugen  and 
several  churches,  government-house,  gymna¬ 
sium,  mint,  arsenal,  a  large  public  library  and 
charitable  institutions.  The  principal  manu¬ 
factures  are  leather,  sugar,  starch,  machinery, 
arc  lights,  bricks,  furniture,  oil  and  cards. 
There  is  considerable  trade  carried  on  from  the 
port.  This  consists  principally  of  grain,  sugar, 
fish  and  malt.  Stralsund  was  founded  in  1209 
by  Saxons.  It  joined  the  Hanse  Confederation 
and  early  attained  commercial  importance.  It 
has  repeatedly  suffered  severely  from.  war. 
Wallenstein  besieged  it  without  success  in  the 
Thirty  Years’  War  (1628).  In  1678  Frederick 
William,  the  great  elector  of  Brandenburg, 
took  it  after  a  severe  bombardment.  Politically 
it  was  a  Swedish  possession  from  1648  to 
1815  when  it  was  annexed  to  Prussia.  Popu¬ 
lation  about  35,000. 

STRAMONIUM.  See  Datura. 

STRANAHAN,  stran'a-an,  James  Samuel 
Thomas,  American  philanthropist:  b.  Peterboro, 
N.  Y.,  25  April  1808;  d.  Saratoga,  N.  Y., 
3  Sept.  1898.  He  taught  school  for  a  year 
and  then  became  a  surveyor.  In  1827  he  went 


to.  the  Northwest  to  trade  with  the  Indians,  but 
this  venture  proving  a  failure  he  reurned  to 
Albany  and  entered  the  wool  business.  He 
founded  the  town  of  Florence,  N.  Y.,  in  1832 
and  in  1838  represented  it  in  the  assembly.  In 
1854  he  was  elected  to  Congress  from  Brooklyn 
to  which  he  had  removed  in  1844.  In  1860  he 
became  park  commissioner  of  Brooklyn.  This 
office  he  held  for  22  years,  and  during  this 
time  he  controlled  the  expenditure  of  nearly 
$9,000,000  for  improvements.  A  bronze  statue 
of  him  was  unveiled  at  the  entrance  to 
Prospect  Park  1891.  He  was  actively  engaged 
in  the  consolidation  of  New  York,  Kings, 
Queens  and  Richmond  counties  into  the  present 
city  of  New  York. 

STRANG,  strang,  Lewis  Clinton,  Amer- 

can  dramatic  critic:  b.  Westfield,  Mass.,  4  Dec. 
1869.  He  was  graduated  from  the  Boston  Uni¬ 
versity  1892.  .  In  1894  he  was  assistant  city 
editor  and  assistant  in  the  dramatic  department 
of  the  Boston  Journal  and  in  the  fall  of  1898 
became  dramatic  editor.  He  has  published 
( Famous  Actresses  of  the  Day1*  (1899-1901)  ; 

( Famous  Actors  of  the  Day*  (1899-1901)  ; 
(Prima  Donnas  and  Soubrettes  of  Light  Opera 
and  Musical  Comedy  in  America)  (1900)  ; 

( Celebrated  Comedians  of  Light  Opera  and 
Musical  Comedy  in  America >  (1900)  ;  ( Players 
and  Plays  of  the  Last  Quarter  Century) 
(1902). 

STRANGE,  stranj,  Sir  Robert,  English 
engraver:  b.  in  Pomona,  one  of  the  Orkney 
Isles,  14  July  1721;  d.  London,  5  July  1792.  He 
studied  law,  attempted  a  seafaring  life,  then 
resolved  to  devote  himself  to  painting.  When  the 
rebellion  of  1745  broke  out,  he  joined  the  forces 
of  the  Pretender  and  was  present  at  the  battle 
of  Culloden.  To  conceal  himself  from  pursuit 
he  wandered  for  some  time  in  the  Highlands, 
and  afterward  ventured  to  Edinburgh,  where 
he  subsisted  for  some  time  by  selling  drawings 
which  he  had  made  of  the  chiefs  of  the  re¬ 
bellion.  He  afterward  went  to  France,  gained 
a  prize  for  design  at  Rouen,  and  then  resided 
for  some  time  in  Paris,  where  he  studied  en¬ 
graving  under  Le  Bas.  In  1751  he  settled  in 
London,  and  became  the  founder  of  the  Eng¬ 
lish  school  of  historical  engraving.  In  1760  he 
again  visited  the  Continent  and  engraved 
pictures  of  many  of  the  old  masters.  He  was 
admitted  member  of  the  academies  of  Rome, 
Florence,  Bologna,  Parma  and  Paris,  and  on 
his  return  to  England  in  1787  was  knighted. 
He  followed  the  Italian  masters,  for  the  most 
part.  His. work  is  strong  and  individualistic; 
though  it  is  sometimes  defective  in  execution 
and  especially  drawing.  Consult  Blanc,  Charles, 
(L’Gi.uvre  de  Robert  Strange*  (Leipzig,  1848)  ; 
Dennistoun,  (Memoirs  of  Sir  Robert  Strange) 
(London  1855). 

STRANGE,  Robert,  American  senator  and 
lawyer:  b.  Virginia,  20  Sept.  1796;  d.  Fayette¬ 
ville,  N.  C.,  19  Feb.  1854.  He  was  educated  at 
Hampden-Sidney  College  and,  after  gradua¬ 
tion,  studied  law  and  removed  to  Fayetteville, 
N.  C.  In  1821  he  obtained  election  to  house  of 
commons  and  served  till  1826,  when  he  was 
elected  judge,  of  the  Superior  Court,  from 
which  he  resigned  to  become  member  of  the 
United  States  Senate.  In  1840  he  resigned  in 
preference  to  carrying  out  the.  demands  of  his 
constituents.  Returning  to  private  practice  he 
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was  appointed  solicitor  of  the  Fifth  Judicial 
District.  He  wrote  a  novel,  (Eoneguski;  or  the 
Cherokee  Chiefs  which  was  based  on  Indian 
legends  of  the  Fayetteville  region. 

STRANGLES,  a  disease  of  the  horse,  ass, 
and  mule,  affecting  especially  young  animals. 
It  generally  appears  between  the  third  and  fifth 
years,  and  is  preceded  by  cough,  with  a  yellow¬ 
ish  discharge  from  the  nostril,  and  a  consider¬ 
able  discharge  of  ropy  fluid  from  the  mouth. 
This  is  accompanied  by  the  formation  of  a 
tumor  under  the  jaw,  beginning  about  the 
centre  of  the  channel,  and  gradually  filling  the 
whole  space.  The  disease  is  sometimes  mis¬ 
taken  for  glanders,  but  is  easily  disinguished 
by  the  fact  that  there  is  only  a  single  tumor. 
The  tumor  gradually  swells  in  the  centre,  be¬ 
coming  softer  until  it  bursts,  when  a  discharge 
of  pus  takes  place.  The  cough  then  subsides, 
and  the  disease  rapidly  abates,  although  a  con¬ 
siderable  time  often  elapses  before  the  animal' 
recovers  its  strength.  During  the  progress  of 
the  disease  the  animal  suffers  considerably  from 
thirst,  which  it  is  unable  to  satisfy  by  drinking 
freely,  the  attempt  to  swallow  bringing  on  a 
convulsive  cough,  from  which  the  disease  has 
its  name.  Treatment  is  chiefly  directed  toward 
advancing  the  development  of  the  tumor,  on 
the  bursting  of  which  convalescence  depends. 
This  is  most  effectively  done  by  blistering  or 
fomentation.  When  the  swelling  becomes  soft 
on  the  top  it  should  be  freely  lanced.  When  it 
is  allowed  to  burst  naturally  an  ulcer  is 
formed  which  is  very  difficult  of  treatment. 
Consult  Hutyra  and  Marek,  ( Special 'Pathology 
and  Therapeutics  of  the  Disease  of  Domestic 
Animals5  (Chicago  1912)  ;  Pearson,  L.,  and 
others,  (Special  Report  on  Diseases  of  the 
Horse5  (Washington  1911). 

STRANGULATION,  violent  constriction 
of  the  neck,  involving  such  compression  of  the 
windpipe  as  to  close  the  air-passages,  prevent 
respiration,  and  finally  cause  death.  In  hang¬ 
ing,  which  sometimes  produces  strangulation, 
if  much  violence  is  used,  death  may  be  caused 
by  direct  injury  to  the  upper  part  of  the  spinal 
cord  (q.v.)  from  fracture  or  dislocation  of  the 
cervical  vertebrae,  or  by  syncope  from  shock;  in 
such  cases  death  must  be  almost  instantaneous. 
If  the  constriction  is  so  applied  as  to  compress 
the  great  vessels  in  the  neck  and  not  the  wind¬ 
pipe,  death  is  due  to  coma,  and  is  somewhat 
slower  than  in  cases  of  asphyxia.  If  both  ves¬ 
sels  and  windpipe  are  compressed,  coma  and 
asphyxia  may  both  contribute  to  cause  death. 
When  suspension  of  the  body  has  not  contin¬ 
ued  for  much  more  than  five  minutes,  and  the 
parts  about  the  neck  have  not  suffered  violence, 
there  is  a  probability  that  resuscitation  may  be 
established;  though  many  cases  are  recorded 
when  after  only  a  few  minutes’  suspension  it 
has  been  found  impossible  to  restore  life. 
Moreover,  if  a  person  who  has  hanged  himself 
has  been  cut  down  sufficiently  soon  to  allow  of 
the  respiratory  process  being  restored,  he  is  by 
no  means  safe,  death  often  taking  place  from 
secondary  effects.  It  is  believed  that  uncon¬ 
sciousness  comes  on  very  rapidly,  and  death  takes 
place  without  causing  any  suffering ;  the  violent 
convulsions  that  are  so  often  observed  being 
similar  to  those  which  occur  in  epilepsy.  Ex¬ 
posure  to  a  free  current  of  air,  cold  affusion, 
if  the  skin  is  warm,  the  application  of  ammonia 


to  the  nostrils,  of  mustard  poultices  to  the  chest 
and  legs,  and  of  hot  water  to  the  feet,  and  the 
subsequent  abstraction  of  blood  if  there  should 
be  much  cerebral  congestion,  are  good  measures 
for  the  treatment  of  partial  strangulation.  They 
should  be  used  if  natural  breathing  is  not  at 
once  resumed.  From  the  post-mortem  appear¬ 
ances  together  with  circumstantial  evidence, 
the  medical  practitioner  is  not  unfrequently 
called  upon  to  answer  such  medico-Tegal  ques¬ 
tions  as :  Was  death  caused  by  hanging,  or  was 
the  body  suspended  after  death?  Was  the 
strangulation  the  result  of  accident,  homicide  or 
suicide?  In  case  of  strangulation  from  other 
causes  than  that  of  hanging  the  post-mortem 
symptoms  are  similar,  but  the  injury  done  to  the 
parts  about  the  neck  is  commonly  greater.  In 
manual  strangulation  the  external  marks  of  in¬ 
jury  will  be  in  front  of  the  neck,  about  and  be¬ 
low  the  larynx;  and  if  death  has  been  caused  by 
a  ligature  the  mark  around  the  neck  will  be  cir¬ 
cular,  whereas  in  hanging  it  is  usually  oblique. 
The  internal  appearances  are  much  the  same  as 
in  the  case  of  hanging. 

STRANGURY,  an  affection  marked  by 
scanty  and  painful  micturition,  with  a  frequent 
arid  irresistible  desire  to  pass  water.  The  uri¬ 
nary  discharge  is  accompanied  with  scalding, 
cutting  pains  in  the  urethra,  which  sometimes  ex¬ 
tend  to  the  bladder,  the  kidneys  and  the  rectum. 
Strangury  is  a  variety  of  retention  of  urine 
which  may  be  caused  by  idiopathic  urethrites, 
by  gonorrhoea,  or  by  such  irritating  substances 
as  cantharides  and  oil  of  turpentine,  or  by 
gravel  or  calculus  in  the  bladder.  Besides  re¬ 
moval  of  the  cause,  the  following  means  are 
useful  in  treatment :  The  warm  sitz-bath,  or 
hot  fomentations  over  the  bladder;  an  injection 
of  starch  and  tincture  of  opium,  a  wine-glass¬ 
ful  of  the  former  to  a  dram  of  the  latter;  and 
mild  mucilaginous  drinks  of  barley  or  rice 
water,  which  may  be  freely  given  to  render  the 
urine  less  irritating. 

STRANSKY,  Josef,  American  orchestral 
conductor:  b.  Humpoltz,  Bohemia,  9  Sept.  1874. 
He  was  educated  at  the  Prague  Gymnasium 
and  the  universities  of  Prague,  Vienna  and  Leip¬ 
zig.  He  studied  music  under  Judassohn,  Fuchs 
and  Bruckner.  From  1897-1902  he  was  con¬ 
ductor  at  the  Royal  Opera  at  Prague,  then  at 
the  Hamburg  Opera  and  Symphony  Concerts 
(1902-09).  After  directing  operatic  perform¬ 
ances  and  concerts  all  over  Europe  he  came 
to  New  York  and  has  been  conductor  of  the 
Philharmonic  Society  of  New  York  since  1911. 

STRAP-WORK,  a  style  of  architectural 
ornamentation  or  enrichment  general  in  the  15th 
and  16th  centuries  and  of  which  specimens 
exist  executed  as  far  back  as  the  11th  century. 
It  consists  of  a  narrow  fillet  or  band  folded 
and  crossed,  and  occasionally  interlaced  with 
another. 

STRAPAROLA,  stra'pa-rd'la,  Giovanni 
Francesco,  Italian  novelist:  b.  Caravaggio, 
Italy,  end  15th  century;  d.  Venice,  about  1557. 
His  life  is  enveloped  in  doubt  in  spite  of  much 
research,  but  he  wrote  (Canzoniere5  which 
were  edited  in  1508  at  Venice,  besides  a  num¬ 
ber  of  novels  from  popular  traditions  published 
under  the  title  ^Piacevoli  Notti5  ((Facetious 
Nights5)  at  Venice  in  1550.  The  work  has  been 
reprinted.  The  Fairy  Tales  are.  the  first  work 
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of  the  kind  in  Italy’s  prose  literature  and  it 
has  proved  the  well  from  which  many  later 
writers  have  drawn  their  inspiration.  From 
him  are  derived  our  <Puss  in  Boots,5  (Fair 
Star,5  (Fortunio,5  etc.  Consult  Rua,  G.,  (Le 
Piacevoli  Notii’di  F.  Straparola  recherche) 
(Turin  1898)  ;  Borromi,  C.  <M.  G.  F.  Strap¬ 
arola  da  Caravagio)  (Pavia  1899). 

STRAPPADO,  a  former  military  punish¬ 
ment,  which  consisted  in  having  the  hands  of 
the  offender  tied  behind  his  back,  drawing  him 
up  by  them  to  a  certain  elevation  by  a  rope,  and 
then  _  suddenly  letting  him  drop  to  within  a 
certain  distance  of  the  ground. 

STRASSBURG,  Gottfried  of.  See  Gott¬ 
fried  of  Strassburg;  and  Tristan  und  Isolde. 

STRASSBURG,  stras'boorg,  France,  capi¬ 
tal  of  Alsace-Lorraine,  on  the  Ill,  two  miles 
west  of  the  Rhine,  on  the  French  frontier,  350 
miles  southeast  of  Paris.  It  is  ranked  as  a 
fortress  of  the  first  class.  A  massive  inner 
rampart  and  14  modern  forts  defend  the  city. 
It  is  cut  by  the  Ill  into  several  sections,  and 
bears  a  quaint  mediaeval  aspect.  It  is  divided 
into  four  cantons;  and  owing  to  the  fact  that 
through  it  in  normal  times  passes  most  of  the 
traffic  between  France,  Germany  and  Switzer¬ 
land,  from  the  Strassburg  side,  the  city  is  of 
very  considerable  commercial  importance. 

The  minster  or  cathedral,  the  product  of 
four  centuries  (10th  to  14th),  is  one  of  the 
grandest  Gothic  churches  of  the  Continent.  The 
tall  spire  (466  feet)  rises  from  the  western 
front,  which  is  richly  embellished  with  statues 
and  bas-reliefs.  The  screen  of  double  tracery 
is  the  work  of  Steinbach  (13th  century).  The 
majestic  interior  is  also  richly  decorated,  and  of 
vast  dimensions.  In  the  south  transept  stands 
a  wonderful  astronomical  clock  (14th  century), 
renovated  in  1839-42.  It  includes  a  perpetual 
calendar;  the  relative  position  and  movements 
of  the  planets  forming  the  solar  system  and 
many  automatic  figures  which  act  at  stated  in¬ 
tervals.  Other  interesting  features  of  the  min¬ 
ster  are  the  beautiful  stained  glass  and  rose- 
window  (42  feet  wide);  choir-frescoes;  and  a 
pulpit  of  1485.  The  Emperor  William  Univer¬ 
sity  (16th  century)  received  a  new  foundation 
from  the  German  emperor  in  1872,  the  institu¬ 
tion  having  been  closed  during  the  German 
occupation  of  Strassburg  in  1870.  It  includes 
six  faculties,  has  172  teachers  and  an  attendance 
of  about  2,200  students.  The  library,  which  is 
one  of  the  largest  university  collections  in  Ger¬ 
many,  contains  about  1,000,000  volumes,  and 
12,000  manuscripts.  The  main  fagade  faces  the 
imperial  palace.  Beyond  the  principal  buildings 
are  the  various  institutes  for  the  exact  sciences, 
the  observatory,  etc.  Others  are  for  the  study 
of  experimental  physiology,  pathology,  phar¬ 
macy,  surgery,  eye-clinic,  etc.  The  town  also 
contains  several  good  churches,  Hotel-du-com- 
merce,  governor’s  palace,  town-house,  assembly- 
room,  various  museums  and  collections,  benevo¬ 
lent  institutions,  excellent  hospitals  and  a  very 
large  railway  station. 

Numerous  public  squares  are  embellished  by 
statues,  fountains  and  historical  monuments,  in¬ 
cluding  busts  of  Goethe,  Gutenberg  and  others. 

The  burgomaster,  six  associates  and  a  coun¬ 
cil  of  36  members  constitute  the  governing  body 
of  the  city.  The  most  famous  industry  is  the 


making  of  pates-de-foie-gras  (fat  liver  pies) 
whose  annual  export  has  sometimes  reached 
$500,000.  Other  industries  comprise  tobacco, 
liquor,  leather  goods,  clothing,  furniture,  car¬ 
pets,  machinery,  musical  and  surgical  instru¬ 
ments,  artificial  flowers,  gloves  and  the  prod¬ 
ucts  of  foundries,  locomotive  works,  tobacco 
factories,  tanneries,  chemical  works  and  piano 
factories.  Transportation  facilities  by  land  and 
water  are  excellent.  The  town  has  always  oc¬ 
cupied  an  important  military  position  and  has 
been  defended  by  fortifications  of  great  strength 
and  magnitude.  Celts  were  the  first  inhabit¬ 
ants,  replaced  by  Romans,  and  subsequently  by 
Teutons,  and  about  the  6th  century  Strassburg 
became  a  Frankish  possession.  This  was  the 
commencement  of  its  German  connection. 
Bishops  and  citizens  were  in  perpetual  strife 
in  the  early  history  of  the  town  and  the  citizens 
finally  obtained  their  independence  (14th  cen¬ 
tury).  In  1681  it  was  seized  by  Louis  XIV  and 
became  a  province  of  France.  In  1870  it  was 
besieged  and  captured  by  the  Germans  and  was 
ceded  with  Alsace  and  Lorraine  to  Germany. 
By  the  Peace  Treaty  of  1919  it  again  came 
under  French  control. 

The  population,  which  is  about  equally  di¬ 
vided  between  Protestants  and  Romaii  Catho¬ 
lics,  is  180,000.  Consult  Enting,  Julius,  de¬ 
scriptive  Guide  to  the  City  of  Strassburg5 
(Strassburg  1905)  ;  Signouret,  Raymond,  Sou¬ 
venirs  du  bombardement  et  de  la  capitulation 
de  Strassburg  .  .  .  18705  (Bayonne  1872). 

STRATEGY,  the  science  of  directing,  with 
promptitude,  precision  and  clearness,  masses  of 
troops  to  gain  possession  of  points  of  import¬ 
ance  in  military  operations.  Its  object  is  to  so 
direct  these  masses  that  upon  reaching  any 
designated  point,  the  army  shall  have  a  better 
position  than  that  held  by  the  enemy,  or  shall 
have  such  a  position  as  will  force  him  to  change 
his  position,  or  shall  be  superior  to  him  in  num¬ 
bers,  or  shall  have  some  decided  advantage  over 
the  enemy,  in  case  of  a  conflict.  In  general,  it 
may  be  divided  into  peace  and  war  strategy, 
and  the  latter  can  be  subdivided  into  that  in  the 
area  of  hostilities  and  that  at  home,  comprising 
the  mobilization,  etc.,  of  units  and  resources  to 
support  the  forces  at  the  front.  There  are 
two  main  principles  which  guide  all  warfare, 
whether  on  land  or  sea,  and  these  are  concen-' 
tration  and  the  initiative.  Concentration  con¬ 
sists  in  so  disposing  the  forces  that  they  may 
be  superior  to  the  enemy  at  the  critical  point 
and  moment.  A  belligerent  secures  the  initia¬ 
tive  when  he  compels  the  enemy  to  conform  to 
his  movements,  to  accept  battle  on  his  own 
terms,  and  that  means  when  his  concentration 
is  completed.  The  value  of  the  initiative  is1 
that  it  enables  the  belligerent  securing  it  to 
take  advantage  of  concentration,  and  strategy 
is  the  art  by  which  a  belligerent  brings  about 
this  condition  of  affairs.  The  initiative  must 
not  be  confounded  with  the  offensive,  they  are 
not  synonymous  terms. 

There  is  a  close  relationship  between  strat¬ 
egy  and  tactics.  Strategy  is,  in  a  peculiar  sense, 
the  science  of  generals  in  command  of  armies; 
while  tactics  in  all  its  ramifications,  from  the 
elementary  drill  of  the  soldier  to  orders  of 
battle,  from  the  bivouac  of  an  outpost  to  the 
encampment  of  an  army,  now  belongs  to  offi¬ 
cers  of  all  grades.  Yet  with  these  marked  dif- 


712 


STRATEGY 


ferences,  it  is  sheer  pedantry  to  pretend  to  de¬ 
fine  the  precise  limits  of  these  two  prominent 
branches  of  the  military,  art,  as  they  present  a 
multitude  of  exceptions  in  which  they  approach 
and  run  into  each  other.  Tactics,  if  we  re¬ 
strict  its  meaning  to  the  evolutions  and  manoeu¬ 
vres  of  troops  on  the  field  of  battle,  may  be 
taught  with  mathematical  exactness,  because 
every  movement  is  accurately  prescribed,  and 
the  more  so  the  lower  we  descend  the  scale 
of  this  branch  of  military  knowledge.  But  this 
is  far  from  being  true  of  strategy,  because  in 
the  calculations  involved  in  its  operations,  a 
great  many  considerations  enter  which  do  not 
admit  of  exact  computation,  and  upon  which 
success  or  failure  essentially  depend;  as  time, 
the  character  of  the  roads  over  which  the  army 
has  to  move,  the  nature  of  the  obstacles  which 
lie  between  it  and  the  enemy,  the  moral  quali¬ 
ties  and  activity  of  the  enemy’s  forces,  etc. 

In  a  mountainous  country,  the  strategical 
points,  although  few  in  number,  are  generally 
very  prominent.  The  junction  of  several  val¬ 
leys,  or  roads  along  the  crests  of  several  ridges, 
would  naturally  be  of  great  value  to  an  army 
occupying  it,  as  the  forces  might  operate  in 
any  one  of  the  valleys  or  along  any  of  the  roads 
with  an  equal  facility,  while  the  enemy,  once 
committed  to  one  line,  could  not  change  to.  an¬ 
other  without  great  labor  and  loss  of  time, 
necessitated  by  the  retrograde  movement  result¬ 
ing  from  the  difficulty  of  crossing  the  interven¬ 
ing  spurs  or  valleys.  In  the  campaign  of  1796— 
97,  in  Italy,  Bonaparte,  by  causing  the  redoubt 
which  closed  the  pass  of  the  Montenotte  to  be 
occupied  by  1,200  men,  was  able  to  interpose  his 
army  between  the  armies  of  the  allies  —  Aus¬ 
trians  and  Sardinians  —  and  ydiip  them  in  de¬ 
tail.  At  this  time  the  allies,  numbering  about 
60,000  men,  were  operating  in  three  columns  by 
three  roads  separated  by  very  difficult  mountain¬ 
ous  country.  Bonaparte,  with  about  30,000  men, 
holding  the  middle  road,  the  pass  of  the  Monte¬ 
notte,  very  successfully  accomplished  his  plan 
of  attacking  in  succession  the  columns  of  the 
enemy.  The  campaign  was  thus  decided  from 
its  inception,  and  the  redoubt  of  Montenotte, 
seconded  by  a  small  and  brave  garrison  had 
great  influence  upon  the  final  result.  The  capi¬ 
tal  city  of  a  country  is  usually  a  very  import¬ 
ant  strategical  point.  This  may  proceed,  not 
from  its  influence  on  the  military  operations 
of  a  campaign  or  from  its  position,  but  from 
the  fact  that  it  is  the  seat  of  the  government 
the  occupation  of  which  by  the  enemy  may 
have  a  lasting  and  damaging  effect  in  a  political 
point  of  view.  During  the  American  Civil  War 
great  importance  was  attached  to  the  capture  of 
the  city  of  Richmond,  and  all  the  campaigns 
of  the.  army  of  the  Potomac,  were  made  with 
that  city  as  the  objective  point,  with  the  idea 
that  its  fall  would  put  an  end  to  the  war.  This 
was  undoubtedly  too  much  to  expect,  for  the  bul¬ 
wark  of  the  rebellion  was  not  the  city  of  Rich¬ 
mond,  but  the  Confederate  armies,  and  their 
capture  or  overwhelming  defeat  was  necessary 
before  the  fall  of  the  city  would  be  a  decisive 
cause  of  the  close  of  the  war.  The  supplies 
and  reinforcements  of  the  Confederate  army 
were  nearly  all  drawn  from  the  States  south 
of  Virginia,  and  as  long  as  the  avenues  of  sup¬ 
ply  remained  intact  the  cohesion  of  the  army 
was  assured  and  it  remained  a  menacing  force. 


Movements  in  war,  whether  offensive  or  de¬ 
fensive,  must  always  be  based  on  calculation 
of  time  and  distance.  In  an  offensive  war  the 
operations  are  vaster,  the  conditions  more  vari¬ 
able  and  the  elements  of  the  calculation  more 
uncertain.  In  a  military  point  of  view,  the 
offensive  has  its  good  and  its  bad  side.  Strate¬ 
gically  an  invasion  leads  to  deep  lines  of  opera¬ 
tion,  which  are  always  dangerous  in  a  hostile 
country.  All  the  obstacles  in  the  enemy’s 
country,  the  mountains,  rivers,  defiles  and  forts, 
are  favorable  for  defense ;  while  the  inhabitants 
and  authorities  of  the  country,  so  far  from 
being  the  instruments  of  the  invading  army, 
are  generally  hostile.  However,  if  success  be 
obtained,  the  enemy  is  struck  in  a  vital  point ; 
he  is  deprived  of  his  resources  and  compelled 
to  seek  a  speedy  termination  of  the  contest. 
For  a  single  operation,  which  we  call  taking 
the  initiative,  the  offensive  is  almost  always  ad¬ 
vantageous,  particularly  in  strategy.  Indeed,  if 
the  art  of  war  consists  in  throwing  the  masses 
upon  the  decisive  points,  to  do  this  it  will  be 
necessary  to  take  the  initiative.  The  attacking 
party  knows  what  he  is  doing  and  what  he 
desires  to  do ;  he  leads  his  masses  to  the  point 
where  he  desires  to  strike.  Tactically,  the 
offensive  also  possesses  advantages,  but  they  are 
less  positive  since,  the  operations  being  upon 
a  limited  field,  the  party  taking  the  initiative 
cannot  hide  them  from  the  enemy,  who  may 
detect  his  designs,  and  by  the  aid  of  good  re¬ 
serves  cause  them  to  fail.  Whatever  advan¬ 
tages  may  be  expected  either  politically  or 
strategically  from  the  offensive,  it  may  not  be 
possible  to  maintain  it  exclusively  throughout 
the  war ;  for  a  campaign  offensive  in  •  the  be¬ 
ginning  may  become  defensive  before  it  ends. 
The  offensive  confers,  at  the  outset,  the  power 
of  concentrating  on  the  flank  or  centre  of  the 
enemy’s  line  of  defense,  and  so  turning  or 
breaking  it.  The  defender  must  either  oppose 
the  enemy  with  an.  inferior  force  at  first,  or 
abandon  territory  in  order  to  assemble  his 
forces  at  some  point  further  back.  On  the 
other  hand,  offensive  war  demands  great  re¬ 
sources,  and  success  itself,  if  not  absolute  and 
decisive,  entails  fresh  difficulties  on  the  invader. 
And  when  he  has  penetrated  very  far  within 
the  defender’s  territory,  the  situations  of  the 
antagonists  differ  greatly,  inasmuch  as  the 
army  on  the  offensive  is  bound  to  its  base,  be 
that  base  wide  or  narrow,  while  the  defensive 
forces  may  base  themselves  on  any  portion  of 
the.  territory  which  will  supply  them  and  which 
their  front  protects.  It  is  evident  that  when 
one  belligerent  power  feels  secure  behind  an 
unassailable  frontier,  and  holds  many  issues 
into  the  enemy’s  territory,  either  by  command 
of  the  sea  or  otherwise,  it  can  assemble  its 
forces  unknown  to  its  antagonists  upon  some 
point  selected  by  itself,  from  whence  to  make 
an  eruption  into  the  theatre  of  war.  And  if 
the  belligerents  be  divided  only  by  a  frontier 
line  —  a  river  such  as  the  Rhine,  or  a  mountain 
range  such  as  the  Alps  —  the  army  that  passes 
it  will  nearly  always  find  itself  immensely 
superior  to  the  forces  that  can  immediately 
interpose. 

Battles  have  been  stated  by  some  writers  to 
be  the  chief  and  deciding  features  of  war.  This 
assertion  is  not  strictly  true,  as  armies  have 
been  destroyed  by  strategic  operations  without 
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the  occurrence  of  pitched  battles,  by  a  succes¬ 
sion  of  inconsiderable  affairs.  It  is  also  true 
that  a  complete  and  decided  victory  may  give 
rise  to  results  of  the  same  character  when 
there  have  been  no  grand  strategic  combina¬ 
tions.  The  results  of  a  battle  generally  depend 
upon  a  union  of  causes  which  are  not  always 
within  the  scope  of  the  military  art ;  the  nature 
of  the  order  of  battle  adopted,  the  great  or 
less  wisdom  displayed  in  the  plan  of  the  battle, 
as  well  as  the  manner  of  carrying  out  its  de¬ 
tails,  the  more  or  less  loyal  and  enlightened  co¬ 
operation  of  the  officers  subordinate  to  the  com¬ 
mander-in-chief,  the  cause  of  the  contest,  the 
proportions  and  quality  of  the  troops,  their 
greater  or  less  enthusiasm,  superiority  on  one 
side  or  the  other  in  artillery  or  cavalry,  and 
the  manner  of  handling  these  arms;  but  it  is 
the  morale  of  armies,  as  well  as  of  nations, 
more  than  anything  else,  which  makes  victories 
and  their  results  decisive.  When  the  march  of 
an  army  has  been  so  conducted,  that,  when  it 
meets  the  enemy  on  the  field  of  battle,  it  has 
a  decided  advantage  over  him,  the  battle  which 
follows  will  usually  be  more  decisive  than  in 
the  contrary  case.  A  single  battle  well  fought  un¬ 
der  the  foregoing  condition  has  frequently  been 
decisive  of  the  whole  campaign,  and  even  of 
the  war.  The  battle  of  Jena  gave  Napoleon 
advantages,  which  vigorously  followed  up  in 
the  manner  so  peculiar  to  him,  soon  placed  the 
kingdom  of  Prussia  at  his  feet,  and  left  him 
free  to  turn  his  attention  to  the  Russians. 

Tactical  and  strategical  consideration  both 
enter  into  the  problem  of  determining  the  point 
of  attack;  the  consideration  which  will  govern 
in  any  particular  case  will  depend  upon  the  re¬ 
sults  which  are  expected  to  follow  the  defeat 
of  the  enemy,  or  the  risks  to  be  run  in  attain¬ 
ing  these  results.  The  tactical  considerations 
relate  to  the  advantages  which  can  be  gained 
on  the  field  of  battle;  and  the  strategical,  to 
the  consequences  of  victory.  The  strategical 
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conditions  are  more  important  than  the  tactical, 
unless  the  difficulties  of  the  ground  are  too 
great,  and  the  results  expected  to  follow  do 
not  justify  the  risks  to  be  taken.  Let  the  army 
P  in  Fig.  1,  find  the  enemy  in  the  position 
A  B,  with  one  flank  resting  on  a  hill  and  the 
other  on  a  river,  with  an  impossible  marsh  in 
front.  The  point  A  is  both  the  strategical  and 
tactical  point  of  attack;  for  its  capture  would 
command  the  field  of  battle,  force  the  enemy 
from  his  line  of  retreat,  ;tr  y,  and  throw  him 


back  on  the  impassable  obstacle  opposite  the  left 
flank,  A  C ;  with  the  right  reinforced  it  would 
be  a  better  position  for  the  assailed  to  take,  as 
in  this  case  an  attack  at  A  would  compel  the 
assailant  to  fight  with  an  obstacle  at  his  back, 
and  an  attack  at  C  would  give  the  assailed  the 
full  benefit  of  the  height.  The  position  A  C 
is  also  objectionable,  as  it  presents  a  salient  D, 
always  a  weak  point  in  a  line,  because  it  renders 
both  faces  liable  to  be  enfiladed.  Suppose  an 
army,  acting  on  the  defensive,  to  have  the  posi¬ 
tion  X  Y,  Fig.  2;  its  right  uncovered,  and  its 
left  resting  on  an  impassable  obstacle.  The 
strategical  point  of  attack  is  Y ;  for,  if  the  left 
is  forced  back,  the  line  of  retreat  A  B  is  ex¬ 
posed.  But  the  selection  of  Y  as  the  point  of 
attack  forces  the  assailant  to  fight  with  his 
back  to  the  obstacle  Z,  which  would  be  very 
dangerous  unless  greatly  superior  to  the  enemy. 
Rather  X  select  as  the  point  of  attack,  and 
depend  upon  vigorous  fighting  and  pursuit  for 


Fig.  2. 

great  results.  Combined  attacks,  like  combined 
marches,  cannot  be  relied  upon  for  success. 
They  should  only  be  undertaken  when  the 
natural  features  of  the  country  are  such  that 
the  enemy  can  be  easily  checked  if  he  attempts 
to  make  a  counter-attack,  and  when  the  prelimi¬ 
nary  movements  of  the  troops  are  concealed 
from  his  view.  When  the  features  of  the  coun¬ 
try  are  such  that  the  detachments  can,  by  tak¬ 
ing  up  naturally  strong  positions,  hold  the 
enemy  in  check,  the  main  body  can  operate  with 
safety  against  the  flank ;  for,  in  case  of  repulse, 
its  main  line  of  retreat  would  not  be  com¬ 
promised.  Much  depends  upon  the  character 
of  the  opposing  general;  if  he  be  alert  and  al¬ 
ways  ready  to  act  promptly  and  vigorously,  any 
extended  movements  would  be  dangerous,  al¬ 
though  it  might  under  other  circumstances  be 
successfully  carried  out.  Movements  may  be 
made  with  troops  that  are  superior  in  numbers 
or  in  discipline,  which  would  be  very  rash  when 
the  opposing  forces  are  nearly  equal,  or  the 
commanders  of  the  same  capacity.  A  careful 
reconnaissance  is  important  in  both  tactical  and 
strategical  operations.  A  general  reconnais¬ 
sance  has  for  its  object  the  obtaining  of  de¬ 
tailed  and  accurate  information  of  countries 
and  their  armies  that  will  be  of  assistance  in 
case  of  war.  It  comprises  within  its  scope  our 
own  as  well  as  other  countries,  for  the  data 
obtained  may  be  useful  in  prosecuting  military 
studies,  and  as  an  aid  to  a  general  in  drawing 
up  his  plan  of  operations,  which  includes  the 
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movements  of  troops  necessary  for  concentration 
as  well  as  their  employment  after  this  has  been 
accomplished  and  they  are  ready  to  meet  the 
enemy.  Tables  of  statistics,  giving  population, 
manufactures,  industries  and  information  con¬ 
cerning  the  roads,  railroads,  canals,  rivers,  im¬ 
portant  improvements,  etc. ;  geographies,  general 
and  military;  reports  of  various  kinds,  etc.,  will 
all  be  found  of  great  assistance  in  compiling 
the  required  information.  But,  however  com¬ 
plete  and  exhaustive  these  sources  of  informa¬ 
tion  may  be,  officers  of  the  army  should  fre¬ 
quently  be  sent  to  different  countries  to  examine 
and  report  not  only  upon  their  military  systems, 
but  upon  any  subject  which  may  become  im¬ 
portant  in  a  military  point  of  view.  This 
method  not  only  serves  to  retain  possession  of 


arms,  as  by  its  assistance,  woods  or  other  sus¬ 
picious  places,  within  range,  could  be  effec¬ 
tively  examined  or  cleared  of  the  enemy’s  pres¬ 
ence,  without  the  necessity  of  a  close  approach. 
Guns  can  also  cause  the  withdrawal  of  parties 
of  the  enemy  from  small  defensive  positions  by 
acting  on  their  flank. 

From  the  point  of  view  of  most  recent  mili¬ 
tary  strategy,  America’s  greatest  contribution 
to  the  successful  outcome  of  the  European  War 
was  the  hotly-contested  battle  of  the  Meuse, 
which  resulted  in  cutting  the  main  artery  of 
the  German  supply  system.  Up  to  the  middle 
of  September  1918  the  Germans  were  able 
to  operate  unmolested  the  Sedan-Mezieres  rail¬ 
way  running  parallel  to  the  front  and  furnish¬ 
ing  a  base  of  supply  for  the  whole  line  from 


much  that  might  be  of  great  utility  in  planning 
military  operations,  but  it  enables  officers  to 
gain  personal  experience  of  peoples  and  their 
customs,  which  might  be  invaluable  to  them 
and  to  their  country,  in  the  event  of  war. 
Special  reconnaissances  are  made  with  refer¬ 
ence  to  the  actual  military  situation  at  the  time, 
and  a  report  of  them  is  usually  made  at  once, 
frequently  upon  the  spot.  They  are  known  as 
topographical  and  armed  reconnaissances,  the 
latter  being  usually  termed  a  patrol,  scout,  or 
secret  reconnaissance.  A  reconnaissance  in 
force  is  generally  made  just  before  a  battle, 
for  the  purpose  of  forcing  the  enemy  to  develop 
his  strength  and  dispositions. 

The  addition  of  infantry  gives  to  recon- 
noitering  parties  a  strength  and  power  of  re¬ 
sistance  which  cavalry  can  never  attain  by  it¬ 
self.  The  employment  of  artillery  tends  toward 
a  similar  end  and  the  especial  mobility  of  horse 
artillery  renders  it  most  appropriate  for  such 
service.  Artillery  is  nevertheless  seldom  added 
to  an  ordinary  reconnoitering  party,  its  use 
being  generally  confined  to  a  reconnaissance  in 
force,  or  a  special  reconnaissance.  But,  although 
guns  are  not  much  employed  upon  this  kind  of 
duty,  there  may  still  be  occasions  where  artil¬ 
lery  would  prove  a  useful  addition  to  the  other 


Valenciennes  to  Metz.  To  cut  this-  supply  line 
at  both  ends  and  force  withdrawal  or  capture 
on  this  entire  front  the  British  attacked 
in  the  north.  The  first  few  days  of  fighting 
yielded  considerable  gains.  Fully  conscious  of 
the  gravity  of  the  situation,  the  enemy  threw 
in  division  after  division  of  fresh  troops,  and 
during  the  ensuing  weeks  occurred  the  bitterest 
fighting  in  which  American  troops  took  part. 
The  second  week  of  October  practically  all 
available  units  —  about  28  divisions  —  were  in 
the  line.  Progress  could  be  made  only  a  few 
yards  at  a  time,  but  the  continued  hammering 
finally  wore  out  the  resistance  of  the  enemy 
forces  and  the  American  troops  broke  through. 
Day  after  day  steady  gains  were  made  up  the 
west  bank  of  the  Meuse,  until,  on  7  November, 
the  United  States  forces  entered  the  outskirts 
of  Sedan  and  definitely  cut  the  German  supply 
line.  A  day  later  the  French  forces  came  up 
on  the  left  flank.  The  meeting  of  French  and 
American  troops  on  this  historic  spot  signal¬ 
ized  the  defeat  of  the  German  arms,  a  defeat 
as  decisive  and  humiliating  as  that  forced  upon 
France  47  years  before  at  the  same  spot.  If 
there  had  been  questions  before  as  to  the  ac¬ 
ceptance  of  the  armistice  terms,  the  allied  ad¬ 
vance  culminating  in  this  meeting  at  Sedan 
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left  no  choice  in  the  matter.  In  the  final  cam¬ 
paign  of  the  war  American  troops  thus  played 
a  part  in  a  triumph  which  was  beyond  all  praise. 

The  actual  success  of  operations  in  war 
must  primarily  rest  on  the  action  of  small  bod¬ 
ies  ;  good  previous  strategical  movements,  a 
correct  formation  of  the  order  of  battle,  a 
proper  selection  of  the  points  to  be  attacked, 
will  make  the  success  when  obtained  of  far 
greater  importance;  but  the  actual  success  must 
ultimately  depend  on  the  correct  handling  of 
small  bodies  of  men.  This  is  one  of  the  fea¬ 
tures  of  modern  fighting  and  one  which  must 
be  carefully  considered.  A  battle  under  exist¬ 
ing  circumstances  is  a  series  of  small  battles 
or  fights  in  which  bodies  of  troops,  perhaps 
not  greater  than  a  brigade,  are  engaged,  and 
each  of  these  bodies  must  be  tactically  com¬ 
plete,  must  work  for  one  object,  and  seek  to 
carry  one  point.  It  has  been  said  that  for  the 
future  no  direct  attack  can  possibly  be  made 
on  troops  occupying  a  position  and  that  at¬ 
tacks  must  be  made  on  the  flanks :  but  recent 
experience  shows  that  attacks  on  the  flanks, 
unless  supported  by  a  strong  front  attack,  can 
always  be  met  and  defeated.  The  strategy  of 
the  recent  European  War  was  largely  influ¬ 
enced  by  the  enormous  frontages  successfully 
held  Relying  on  the  defensive  power  of  mod¬ 
ern  weapons,  great  extensions  of  lines  were 
made  for  the  purpose  of  resting  flanks  on  se¬ 
cure  obstacles.  When  a  line  is  persistently  and 
sufficiently  battered,  a  retirement  becomes  nec¬ 
essary.  This  is  depressing  to  the  morale  of 
the  troops  and  even  in  a  voluntary  retirement 
the  losses  in  men  and  materiel  are  unduly 
large.  Therefore,  a  retirement  should  be 
avoided  when  possible  and  should  be  accom¬ 
panied  by  a  contraction  of  the  front,  either 
closing  in  on  the  centre  leaving  two  exposed 
flanks,  or  to  one  side  leaving  one  exposed  flank. 
It  would  appear  that  whatever  advantage  ac¬ 
crues  from  shortening  the  front  would  accrue 
equally  to  both  sides.  The  advantage  of  a 
short  front  lies  in  the  fact  that  it  takes  a  greater 
preponderance  of  force  to  break  a  front  strongly 
held  than  one  weakly  held.  Further,  the  oppor¬ 
tunity  for  manoeuvre  is  restricted  by  a  narrow 
front.  Wellington’s  withdrawal  to  the  lines 
of  Torres  Vedras  is  a  classical  example  of 
shortening  front  by  retirement.  The  European 
War  furnished  one  example  of  the  successful 
shortening  of  a  line  in  the  Allied  withdrawal 
to  the  Salonika  position. 

Numerous  wars  have  demonstrated  the 
strategical  principles  of  concentration  of  ef¬ 
fort,  importance  of  initiative,  value  of  sur¬ 
prise  and  necessity  for  unrelenting  pressure  on 
a  beaten  enemy,  and  they  have  been  demon¬ 
strated  again  in  the  European  War.  But  op¬ 
erations  of  detached  forces  against  the  enemy’s 
communications,  of  which  there  are  many  ex¬ 
amples  in  former  wars,  seldom  occurred  in 
the  late  war.  Such  operations  depend  on  rapid 
and  resolute  execution  and  close  co-operation 
between  the  divided  forces.  Operations  against 
communications  are  hardly  practicable  under 
modern  war  conditions  with  the  huge  forces 
and  continuous  fronts  involved.  General  Maude 
used  this  method  against  the  Turks  at  Kut  el 
Amara,  but  it  was  not  used  in  the  great  the¬ 
atres  in  Europe. 

The  attack  at  Gallipoli  can  hardly  be  classed 
as  an  operation  against  communications,  al¬ 


though  undertaken  partly  with  the  object  of 
cutting  off  the  Turks  from  their  German  allies. 
The  operations  demonstrated  the  futility  of 
employing  inadequate  forces,  for  the  French 
and  British  gained  no  advantage  from  this  em¬ 
ployment  of  a  dozen  divisions  assisted  by  naval 
forces.  The  operations  of  the  German  sub¬ 
marines  were  aimed  at  the  British  sea  com¬ 
munications.  The  Allies  could  not  get  at  the 
German  fleet  because  of  mine  fields  and  coast 
defenses  and  the  submarines  caused  the  em¬ 
ployment  of  considerable  naval  forces  against 
them.  It  is  thus  advantageous  to  menace  the 
enemy’s  communications. 

The  European  War  may  be  termed  a  war 
of  positions.  The  French  and  German  armies, 
after  marching  toward  one  another,  came  into 
collision.  The  French  army,  led  away  by  war- 
like.  enthusiasm,  threw  itself  without  protection 
against  the  cannon,  the  machine  guns  and  the. 
trenches  of  the  German  army;  and  left  thou¬ 
sands  of  dead  on  the  first  battlefields.  It  re¬ 
treated.  At  the  Marne  it  offered  a  superb 
resistance,  once  more  sacrificing  thousands  of 
lives.  Then  the  German  army  retreated  in  its 
turn,  but  established  itself  solidly  on  the  Aisne, 
protected  by  previously  prepared  trenches.  The 
French  army  dug  in  opposite.  Each  adversary, 
finding  himself  unable  to  dislodge  the  other  by 
direct  assault,  tried  to  outflank  him.  Thereupon 
began  the  famous  <(race  to  the  sea® ;  the  two 
armies  stretched  out  trenches,  face  to  face 
with  one  another,  all  the  way  between  two  im¬ 
passable  obstacles,  the  sea  and  Switzerland. 
•The  European  War,  much  more  than  any  pre¬ 
ceding  war,  may  be  termed  a  war  of  materiel. 
An  offensive,  even  a  partial  one,  requires  not 
only  an  enormous  supply  of  cannon,  munitions 
and  machines,  but  also  factories  capable  of 
producing  them,  railroads  and  highways  suf¬ 
ficient  for  their  circulation,  ships,  cars  and 
trucks  in  plenty  to  bring  them  up  and  special 
depots  for  their  storage.  The  European  War 
may  also  be  termed  a  war  of  attrition.  In  pre¬ 
vious  wars  professional  Soldiers  fought  with 
their  own  resources  and  settled  between  them 
the  quarrels  of  nations.  To-day  it  is  the  na¬ 
tions  themselves,  with  all  their  forces,  human 
and  material,  that  take  part  in  the  struggle; 
they  fight  till  one  of  the  adversaries  is  com¬ 
pletely  exhausted.  Thus,  attrition,  which  ap¬ 
plies  to  both  men  and  materiel,  is  a  factor 
which  is  bound  to  enter  largely  into  final  re¬ 
sults.  Attrition  in  men  is  irreparable;  attri¬ 
tion  in  materiel  can  be  offset  by  greater  activ¬ 
ity  in  the  factories,  but  these  factories  must  be 
sufficiently  well  equipped  to  meet  the  needs 
of  the  army  under  all  circumstances.  Attrition 
in  men  is  not  very  dangerous  for  countries 
which  have  sufficient  human  reserves,  such  as 
Russia,  nor  yet  for  those  like  France  and  Great 
Britain,  which  can  draw  on  their  colonies.  On 
the  other  hand,  it  is  highly  dangerous  for 
countries  like  those  of  Central  Europe,  where 
human  resources  are  strictly  limited.  For  these 
countries  there  will  inevitably  come  a  moment 
when  it  will  be  impossible  to  find  enough  men 
to  hold  the  front  and  to  run  the  factories. 

During  the  European  War  numerous  ac¬ 
tions  and  things  occurred  to  change  the  sig¬ 
nificance  attached  in  certain  quarters  to  the 
word  strategy.  Its  meaning  may  be  better 
grasped  if  illustrated,  rather  than  defined. 
Hamley,  a  well-known  English  writer,  claims 
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that  <(the  theatre  of  war  is  the  province  of 
strategy,  the  field  of  battle  is  the  province  of 
tactics.®  Clausewitz  considered  that  ((tactics 
is  the  employment  of  troops  for  the  object  of 
the  fight ;  strategy  is  the  adaptation  of  fighting 
for  the  object  of  the  war.®  Derrecagaix,  a 
French  author,  observed  that  <(the  combinations 
of  strategy  are  governed  by  immutable  prin¬ 
ciples,  while  tactics  includes  operations  which 
are  subject  to  modification  as  improvements 
are  made  in  war  material.®  This,  however, 
does  not  furnish  the  whole  truth,  as  certain 
principles  of  tactics,  such  as  concentration  of 
force,  the  value  of  surprise  and  of  superiority  of 
fire,  are  as  constant  as  those  of  strategy.  At 
the  commencement  of  the  European  War,  the 
word  strategy  at  once  attained  high  popularity, 


rout  of  Bulgaria.  This  was  due  to  the  rein¬ 
forcement  of  the  Allies  by  Venizelo’s  new  Greek 
army,  though  this  army  was  not  used  on  the 
part  of  the  field  where  the  chief  rupture  was 
effected.  Contributing  causes  were  the  dete¬ 
rioration  of  the  morale  of  the  Bulgarian  army 
and  people  and  the  skill  with  which  General 
D’Esperey  chose  the  time  and  place  for  the 
chief  attack.  The  Allied  intelligence  was 
thorough  in  its  functions.  (See  Fig.  4.). 

Considering  the  great  advances  in  aero¬ 
nautics,  radio-telegraphy  and  gunnery  it  is  ap¬ 
parent  that  the  true  way  to  security  is  stra¬ 
tegic  surprise ,  that  is  to  say,  it  is  possible  for 
the  enemy  To  attack  when  we  are  least  prepared 
to  cope  with  him  and  by  the  skilful  use  of 
inner  lines.  The  British  in  the  Northwest  were 
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Fig.  4. — The  American  Sector  and  Strategic  Movements  near  the  Boundary  dividing  French  from 
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while  the  word  tactics  was  neglected.  Strategy, 
then,  soon  came  to  be  the  term  applied  to  every 
operation  of  war,  large  and  small.  A  recon- 
noitering  patrol  which  had  carried  out  its  du¬ 
ties  smartly  was  said  to  have  displayed  fine  strat¬ 
egy,  the  clever  concealment  of  a  machine  gun 
was  cunning  strategy,  etc.,  etc.  Mont  Kemmel, 
a  small  hill  in  French  Flanders,  became  a 
strategical  key  point,  and  it  has  been  stated 
on  the  highest  authority  that  Vimy  Ridge, 
which  was  captured  in  1917,  has  proved  to  be 
a  feature  of  the  highest  strategic  importance. 
Formerly  tactical  would  have  been  the  adjective 
used  in  these  descriptions,  now  it  is  strategical. 

In  the  course  of  the  European  War,  1914-18, 
there  developed  many  strategic  mysteries  —  the 
Russian  success  in  East  Prussia,  followed  by 
the  defeat  at  Tannenberg;  the  sudden  arrest 
and  defeat  of  the  Germans  on  the  Marne ; 
Mackensen’s  overwhelming  blow  against  the 
Russians  when  the.  latter  were  threatening  to 
overrun  Hungary  in  the  early  part  of  1915; 
and  many  others.  The  easiest  of  these  stra¬ 
tegic  mysteries  to  explain  is  the  final  and  rapid 


very  efficiently  assisted  by  the  French  to  keep 
up  their  priceless  communications  with  their 
sea  bases  and  held  back  for  months  hundreds 
of  thousands  of  the  invaders  and  at  last  the 
converging  Entente  armies,  in  November,  1918, 
brought  about  the  completest  collapse  of  Ger¬ 
many  since  the  days  of  Julius  Caesar.  (Fig. 
4).  Profiting  by  a  study  of  the  blunders  of 
1870,  we  may  add  to  Napoleon’s  maxims  about 
readiness  these  two  principles:  (a)  In  strat¬ 
egy,  as  in.  everything  else,  the  jump  into  the 
unknown  is  the  reverse  of  desirable,  or  rea¬ 
sonably  one  has  no  right  to  substitute  for  the 
hard  facts  of  reality,  which  should  always  be 
sought  for,  the  creations  of  imagination  and 
hypothesis.  On  these  known  facts  alone  a 
reasonable  operation  can  be  based.  (b)  In 
any  case,  not  merely  in  strategy,  but  in  fact, 
one  ought  not  to  undertake  a  manoeuvre  which 
causes  dispersion  without  being  guaranteed  the 
possibility,  of  being  able  in  time  and  place  to 
change  it  into  a  concentrated  plan. 

Another  lesson  enforced  on  all  students  of 
war  alike  by  Napoleon,  Moltke  and  Foch  is 
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that  knowledge,  a  disciplined  understanding, 
a  cultivated  memory  and  all  the  resources  of 
science,  art,  invention,  as  well  as  readiness, 
judgment  and  initiative  are  more  important  to 
the  general  than  to  surgeons,  engineers,  etc. 
The  strategist  of  to-day  declares  that  ignorance 
and  carelessness  are  intolerable  in  military  men 
and  that  military  skill  is  priceless.  The  mind 
is  the  army.  The  general  is  the  soul,  the  nerve 
centre,  the  brains  of  the  army.  (See  Tactics). 
Consult  Altham,  (The  Principles  of  War5  (Lon¬ 
don  1914)  ;  Aston,  (Sea,  Land  and  Air  Strategy } 
(ib.  1914)  ;  Clausewitz,  (Germany’s  War  Mania5 
(ib.  1914)  ;  Derrecagaix,  ( Modern  War) 
(Washington  1890)  ;  Dufour,  ( Strategy  and 
Tactics5  (New  York  1864)  ;  Dickman,  ( Notes 
on  the  German  Army)  (United  States  Infantry 
and  Cavalry  School,  Fort  Leavenworth  1897)  ; 
Mahan,  (Mahan  on  Naval  Warfare5  (Boston 
1918)  ;  Wagner,  Organization  and  Tactics) 
(London  1895). 

Edward  S.  Farrow, 

Consulting  Military  and  Civil  Engineer. 

STRATEMEYER,  strat'e-mi-er,  Edward, 
<(Capt.  Ralph  Bonehill,®  <(Artpiur  M.  Win¬ 
field,®  American  writer  of  juvenile  fiction:  b. 
Elizabeth,  N.  J.,  4  Oct.  1862.  He  was  editor 
of  Good  News,  Young  People  of  America,  and 
Bright  Days.  He  has  published  over  100 
volumes,  including  Old  Glory  Series5  (1898- 
1902);  (Dave  Porter  Series 5  (1905-16);  (Flag 
and  Frontier  Series)  (1899-1907)  ;  (Rover 
Boys  Series)  (1899-1917)  ;  (American  Boys 
Life  of  William  McKinley)  (1901)  ;  Ameri¬ 
can  Boys  Life  of  Theodore  Roosevelt5  (1904)  ; 
(Putnam  Hall  Series)  (1905-12). 

STRATFORD,  Canada,  city  and  county- 
seat  of  Perth  County,  Ontario,  on  the  Avon 
River,  and  on  the  Grand  Trunk  Railway  sys¬ 
tem  ;  88  miles  west-southwest  of  Toronto,  and 
80  miles  northeast  of  Sarnia.  The  chief  in¬ 
dustrial  establishments  are  the  railway  repair 
shops,  saw,  planing,  flour  and  woolen  mills, 
foundries,  and  manufactories  of  chairs,  car¬ 
riages,  bricks,  shoes,  biscuits  and  confectionery, 
cigars  and  machinery.  There  are  five  banks. 
The  city  contains  a  general  hospital,  house  qf 
refuge,  boys’  home,  numerous  churches,  a  pub¬ 
lic  library,  city  hall  and  courthouse.  _  For 
educational  purposes  there  are  the  Provincial 
Normal  School  and  several  public  and  separate 
schools.  Stratford  was  first  settled  in  1831, 
became  a  borough  in  1855,  and  was  incorporated 
as  a  city  in  1885.  Its  government  is  vested  In 
a  mayor  and  a  council  of  10  aldermen  elected 
annually.  Pop.  (1921)  16,064. 

STRATFORD,  Conn.,  city  in  Stratford 
township,  Fairfield  County,  on  the  west  bank 
of  the  Housatonic  River,  about  two  miles  from 
its  mowth,  and  on  the  New  York,  New  Haven 
and  Hartford  Railroad.  It  is  three  miles  from 
Bridgeport  and  is  bounded  on  the  south  by 
the  Long  Island  Sound.  Its  manufactures  con¬ 
sist  of  paints,  silverware,  brassware,  etc. 

STRATFORD  DE  RADCLIFFE.  See 

Canning,  Stratford. 

STRATFORD -UPON-AVON,  a'von, 
England,  a  market-town  and  municipal  borough 
in  Warwickshire,  94  miles  northwest  of  Lon¬ 
don,  on  the  Avon.  The  town  comprises  an 
old  and  a  new  section,  but  its  chief  points  of 


interest  are  associated  with  the  name  and  life 
of  Shakespeare.  In  Henley  street  stands  an 
unpretentious  one-story  gabled  wooden  house, 
where  he  was  born,  and  which  now  belongs  to 
the  British  government.  The  house  where  he 
died  was  torn  down  in  1759.  The  parish  church 
of  Holy  Trinity,  late  Gothic,  dates  from  the  15th 
century,  and  Shakespeare’s  remains  were  in¬ 
terred  in  its  chancel.  There  stands  to-day  a 
monument  and  bust  erected  to  his  memory. 

Anne  Hathaway  also  is  buried  in  this  church. 
A  small  memorial  hall  and  the  interior  of  the 
town-hall  are  dedicated  to  Shakespeare’s  mem¬ 
ory.  The  town  has  a  fine  guild-hall,  a  new- 
public  library,  rich  in  Shakespeareana  (1905), 
art  gallery  with  many  Shakespearean  paintings, 
market-house,  corn  exchange,  almshouses, 
churches  for  Dissenting  denominations,  a 
hospital  for  infectious  diseases,  a  new  school 
for  technical  education,  public  schools,  the  fine 
Shakespeare  memorial  theatre,  and  the  Shakes¬ 
peare  fountain,  erected  by  George  W.  Childs, 
the  well-known  American.  The  town-hall  con¬ 
tains  Garrick’s  portrait  by  Gainsborough.  At 
Wilmcote  near  by  is  the  cottage  of  his  mother 
and  at  Shottery,  also  in  the  neighborhood/that 
of  his  wife,  Anne  Hathaway.  The  visitors  to 
the  town  are  its  chief  source  of  wealth.  The 
tercentenary  of  Shakespeare’s  death  was 
celebrated  with  great  eclat  in  1916.  In  recent 
years,  through  the  efforts  of  Marie  Corelli,  and 
a  few  who  support  her  artistic  tastes  great 
changes  have  been  wrought  in  the  ancient  town. 
Old  houses  with  plastered  walls,  which  were 
eyesores  to  the  visitors  and  residents  alike, 
have  been  stripped  of  their  outward  ugliness, 
to  reveal  the  quaint,  picturesque  tudor  archi¬ 
tecture  of  Shakespeare’s  time.  Wherever  it 
has  been  possible  the  early  appearance  of  the 
buildings  has  been  restored,  and  the  effect  has 
been  a  most  remarkable  transformation  and 
restoration  of  the  place  as  Shakespeare  knew  it. 
The  ancient  <(sword  of  state,®  which  hangs  in 
Shakespeare’s  birthplace,  was  removed  from  its 
scabbard  in  August  1914,  as  an  official  notice 
that  England  was  at  war.  The  people  say 
tradition  forbids  them  to  sheathe  the  old  sword 
carried  by  Shakespeare’s  father  when  he  was 
high  bailiff  in  1568-69,  until  England  is  again 
at  peace.  The  town  owns  the  gas  and  water¬ 
works,  and  has  constructed  an  excellent  system 
of  main  drainage  and  works  for  sewage  dis¬ 
posal.  Pop.  8,531.  Consult  Lee,  Sir  Sidney, 
( Stratford-on-Avon5  (London  1890)  ;  Savage, 
(The  Registers  of  Stratford-on-Avon)  _  (ib. 
1898)  ;  Stopes,  C.  C.,  ( Shakespeare’s  Environ¬ 
ment5  (ib.  1915). 

STRATHCONA,  Canada,  a  town  of  Al¬ 
berta,  Northwest  Territories,  on  the  south 
bank  of  the  north  Saskatchewan  River,  opposite 
Edmonton,  with  which  it  is  connected  by  a 
steel  bridge.  It  is  the  northern  terminus  of  the 
Calgary  and  Edmonton  branch  of  the  Canadian 
Pacific  Railway,  and  with  Edmonton  (q.v.),  it 
is  the  transportation  centre  for  the  grain,  cattle, 
and  other  industries  of  northern  Alberta.  There 
are  in  the  town  some  manufactures,  among 
them  flour,  oatmeal,  butter  and  cheese,  lumber, 
foundry  products,  boats  and  dredges.  Coal  is 
mined  in  the  vicinity.  Strathcona  has  churches, 
schools,  banks  and  weekly  newspapers.  Pop. 
about  8,000. 
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STRATHCONA  AND  MOUNT  ROYAL, 
Donald  Alexander  Smith,  1st  Baron,  Cana¬ 
dian  statesman:  b.  Forres,  Morayshire, _  Scot¬ 
land,  1820;  d.  1914.  After  education  in  the 
preparatory  schools  of  his  native  country,  he 
went  to  Canada  in  the  employ  of  the  Hudson’s 
Bay  Company  in  1838,  where  he  spent  13  years 
on  the  Labrador  coast,  after  which  he  was 
stationed  in  the  great  Northwest,  where  he  was 
promoted  to  be  a  chief  factor.  Later  he  was 
named  resident  governor  and  chief  commis¬ 
sioner  of  the  company  in  Canada.  He  first  be¬ 
came  prominent  in  public  life  when  appointed 
special  commissioner  by  the  Dominion  gov¬ 
ernment  to  investigate  the  insurrection  under 
Louis  Riel  in  1869  at  the  Red  River  settlement. 
In  1870  he  was  elected  to  the  Manitoba  legis¬ 
lature  as  member  for  Winnipeg  on  the  organ¬ 
ization  of  that  province,  and  later  on  to  the 
Canadian  House  of  Commons  for  Selkirk.  But 
owing  to  the  passage  of  a  law  against  dual 
representation  he  resigned  from  the  local 
house  in  1874.  He  was  also  appointed  a  mem¬ 
ber  of  the  Northwest  Territorial  Council.  In 
1880  he  lost  his  seat  in  the  Canadian  House. 
He  re-entered  public  life  in  1887,  as  a  member 
of  the  Dominion  House,  remaining  there  till 
1896,  when  he  was  appointed  to  represent  the 
Dominion  of  Canada  in  London  as  High  Com¬ 
missioner,  a  position  he  held  until  his  death. 
At  the  beginning  of  his  political  career  he 
supported  Sir  John  Macdonald,  the  conserva¬ 
tive  leader;  but  at  the  time  of  the  ((Pacific 
Scandal®  in  1873,  he  transferred  his  support 
to  the  Liberals.  After  1878  he  gave  Macdonald 
independent  support  in  his  fiscal  and  railway 
policy.  He  was  actively  connected  with  many 
industrial  and  commercial  undertakings,  but 
his  name  is  particularly  connected  with  railway 
development  in  Canada.  The  organization  and 
success  of  the  Canadian  Pacific  Railway  is  due 
largely  to  him.  In  1886  he  was  knighted  and  in 
1897  raised  to  the  peerage  as  Baron  Strathcona 
and  Mount  Royal,  and  he  was  the  recipient  of 
many  other  favors  and  honors,  among  them 
degrees  from  a  dozen  universities.  He  was 
president  of  the  Bank  of  Montreal  (1887),  gov¬ 
ernor  of  Fraser  Institute,  apd  governor  and 
chancellor  of  McGill  University  (1898)  and  of 
the  University  of  Aberdeen  (1903)  and  also  Lord 
Rector  of  the  latter  institution.  He  was 
prominently  connected  with  a  long  list  of  edu¬ 
cational,  religious  and  financial  institutions. 
Lord  Strathcona  was  a  very  liberal  and  ap¬ 
preciative  patron  of  art  and  his  art  collection 
is  said  to  have  been  the  largest  and  most  varied 
possessed  by  any  one  person  in  Canada.  His 
benefactions  to  education  were  extensive  and 
widely  distributed.  He  endowed  the  Royal 
Victoria  College,  Montreal,  for  the  higher  edu¬ 
cation  of  women;  gave  over  $1,000,000  to 
McGill  University;  about  the,  same  amount  to 
the  Royal  Victoria  Hospital,  Montreal;  and  he 
endowed  chairs  in  numerous  colleges.  He  gave 
$1,000,000  to  the  King  Edward  Hospital  fund 
and  was  a  liberal  helper  of  other  similar  in¬ 
stitutions. 

STRATHROY,  Canada,  town  and  outport 
of  Ontario,  County  of  Middlesex,  on  the  River 
Sydendam  and  on  the  Grand  Trunk  Railroad. 
It  is  20  miles  west  of  London  and  has  a'  col¬ 
legiate  institute  and  armory,  a  cannery,  brewery 
and  manufactures  of  iron  castings,  stoves,  etc. 
Pop.  2,823. 


STRATIFICATION,  layering  in  sedi¬ 
mentary  rocks.  Such  layering  is  usually  pro¬ 
duced  by  changes  in  the  character  of  the  sedi¬ 
ments  being  deposited.  These  may  be  changes; 
in  the  composition  of  the  material,  as  when  a 
clay  is  laid  down  on  top  of  a  sand ;  or  they  may 
be  changes  in  the  size  of  particles,  as  when  a 
fine  sand  is  covered  by  coarse  sand.  A  cross 
section  of  any  sand  bar  along  a  creek  bed  will 
illustrate  the  process.  On  a  small  scale  it  is 
produced  by  daily  or  seasonal  variations  in  the 
carrying  power  of  a  stream  or  streams.  On  a 
larger  scale  in  the  ocean  it  is  produced  by  de¬ 
pression  or  uplift,  so  that  areas  near  shore 
which  received  coarse  material  such  as  sand 
are  brought  out  into  the  deeper  water  and  re¬ 
ceive  fine  muds  or  oozes,  and  the  reverse. 
Sometimes,  after  a  layer  of  material  has  been 
deposited,  there  is  an  interval  during  which 
the  material  partly  solidifies  before  the  next 
layer  is  formed.  This  will  produce  a  plane  of 
parting  or  bedding  plane.  See  Formation  ; 
Stratum,  etc. 

STRATIGRAPHY,  that  branch  of  geol¬ 
ogy  that  deals  with  the  arrangement,  age  and 
succession  of  rock  strata,  mainly  as  revealed  by 
the  contained  fossils.  See  Geology,  section  de¬ 
voted  to  Stratigraphy. 

STRATTON,  strat'n,  Charles  Sherwood 
(((Tom  Thumb®),  American  dwarf:  b.  Bridge¬ 
port,  Conn.,  4  Jan.  1838;  d.  Middleborough, 
Mass.,  15  July  1883.  He  was  born  of  normal 
parents,  and  showed  no  peculiarity  until  the 
age  of  seven  months,  when  he  ceased  to  grow  in 
height.  In  1842  he  was  taken  by  his  mother  to 
P.  T.  Barnum,  and  at  that  time  was  28  inches 
in  height,  and  weighed  a  little  more  than  15 
pounds,  though  he  later  increased  in  size.  He 
was  perfectly  proportioned,  active  and  intelli¬ 
gent;  and  his  exhibitions  proved  a  great  suc¬ 
cess.  In  1854  he  was  taken  to  England  by 
Barnum  and  presented  to  the  queen  and  royal 
family,  and  later  to  Paris,  everywhere  receiving 
marked  attentions.  In  1863  he  was  married  to 
Lavinia  Warren,  a  dwarf  girl,  and  together 
they  traveled  widely  and  gave  exhibitions. 

.STRATUM,  a  unit  of  classification  in  the 
scale  of  geological  formations.  It  is  a  section 
of  any  geological  series,  composed  throughout 
of  the  same  material  as  shale,  limestone,  sand¬ 
stone,  coal,  etc.  The  stratum  may  be  subdivided 
into  beds  of  which  there  may  be  many  in  a 
thick  stratum.  Beds,  where  very  thin,  are 
known  as  laminae,  and  the  sediments  are  said 
to  be  laminated.  A  stratum  indicates  a  uni¬ 
form  condition  of  decomposition  during  its  for¬ 
mation. 

STRAUS,  strows,  Isidor,  American  mer¬ 
chant  and  communal  worker:  b.  Rhenish  Ba¬ 
varia,  6  Feb.  1845 ;  d.  with  his  wife  in  the  Ti¬ 
tanic  disaster,  1912.  He  arrived  in  America 
in  his  ninth  year  and  settled  in  Tolbolton,  Ga., 
and  was  preparing  to  enter  the  West  Point 
Academy,  when  the  Civil  War  intervened.  In 
1865  he  removed  to  New  York,  where  his  father 
founded  the  firm  of  L.  Straus  and  Sons  a  year 
later. .  In  1888  he  and  his  brother  Nathan 
associated  themselves  with  R.  H.  Macy  and 
Company  of  New  York,  and  in  1893  with  Abra¬ 
ham  and  Straus  of  Brooklyn.  Always  inter¬ 
ested  in  tariff  and  currency  reform,  he  was 
elected  3  Jan.  1894  from  the  15th  District,  New 
York,  to  fill  the  unexpired  term  of  A.  P.  Fitch 
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to  Congress.  He  was  president  of  (The  Edu¬ 
cational  Alliance)  and  a  prominent  worker  in 
charitable  and  educational  movements,  and  was 
very  much  interested  in  civil  service  reform  and 
the  general  extension  of  education.  He  de¬ 
clined  the  portfolio  of  Postmaster-General 
which  was  offered  him  by  President  Cleveland. 

STRAUS,  Nathan,  American  merchant 
and  philanthropist:  b.  Rhenish  Bavaria,  31  Jan. 
1848,  brother  of  Oscar  Solomon  'and  Isidor 
Straus  (qq.v.)  He  came  to  the  United  States 
in  1854  with  his  family  who  settled  in  Tolbolton, 
Ga.,  where  he  attended  school.  He  afterward 
went  to  New  York  and  graduated  at  Packard’s 
Business  College.  He  joined  his  father  in  the 
firm  of  L.  Straus  and  Sons,  importing  pottery 
and  glassware ;  from  1888  was  partner  in  R.  H. 
Macy  and  Company,  New  York;  from  1892  of 
Abraham  and  Straus,  Brooklyn,  and  retired  in 
1914  to  devote  his  time  to  charity.  In  1898,  dur¬ 
ing  the  Spanish-American  War,  he  donated  an 
ice  plant  to  Santiago.  He  originated,  in  1890, 
and  has  since  maintained  at  his  own  expense, 
a  system  of  distribution  of  pasteurized  milk  to 
poor  of  New  York  City,  which,  statistics  of 
health  department  show,  is  saving  many  thou¬ 
sands  of  lives  annually.  He  also  originated 
and  maintained  a  system  of  depots  for  distribu¬ 
tion  of  coal  to  poor  of  New  York  in  winter; 
and  in  the  panic  of  the  winter  1893-94,  main¬ 
tained  a  system  of  lodging  houses  for  poor 
and  homeless.  He  was  appointed  by  President 
Taft  sole  United  States  delegate  to  the  Inter¬ 
national  Congress  for  Protection  of  Infants, 
Berlin,  1911,  also  delegate  to  the  Tuberculosis 
Congress,  Rome,  Italy,  1912.  In  1912  he  es¬ 
tablished  soup  kitchens  in  Jerusalem  for  relief 
of  destitute,  and  a  health  bureau  for  the  elimi¬ 
nation  of  conditions  causing  malaria,  in  Pales¬ 
tine.  During  winter  of  1914-15  served  for  the 
unemployed  1,135,731  penny  meals  from  his 
milk  depots  in  New  York  City,  was  chief  con¬ 
tributor  in  sending  a  food  ship  to  war  sufferers 
in  Palestine,  and  extended  his  Jerusalem 
health  bureau  to  care  for  sick  and  wounded, 
under  auspices  of  the  Palestine  government. 
He  has  delivered  numerous  addresses  on  pas¬ 
teurization  and  published  ( Disease  in  Milk, 
the  Remedy,  Pasteurization )  (1913). 

STRAUS,  Oscar  Solomon,  American  mer¬ 
chant  and  diplomat,  brother  of  Isidor  and 
Nathan  Straus  (qq.v.)  ;  b.  Otterberg,  Bavaria, 
23  Dec.  1850.  A  resident  of  Georgia  from  1854 
to  1865,  he  was  graduated  from  Columbia  Uni¬ 
versity  in  1871  and  from  its  law  school  in  1873. 
He  engaged  in  mercantile  life  for  a  time  with 
his  father’s  firm,  but  found  leisure  for  literary 
and  educational  work.  He  was  appointed 
United  States  Minister  to  Turkey  1887-98  and 
1898-1900,  in  1902,  a  member  of  the  Perma¬ 
nent  Count  of  International  Arbitration  at  The 
Hague  and  in  1906  he  became  Secretary  of 
Commerce  and  Labor  in  the  Roosevelt  Cabinet. 
He  was  Ambassador  to  Turkey  (1909-10)  ; 
and  Progressive  candidate  for  governor  of 
New  York  State;  and  he  arbitrated  tfie  dispute 
between  the  engineers  and  managers  of  the 
eastern  railroads  (1914).  The  following  year 
he  became  chairman  of  the  public  service  com¬ 
mission  of  New  York  State.  He  is  president 
of  the  American  Jewish  Historical  Society  and 
has  published  (The  Origin  of  Republican  Form 
of  Government  of  the  United  States)  (1886); 


(Roger  Williams)  (1894);  (The  Development 
of  Religious  Liberty  in  the  United  States> 
(1896)  ;  ( Reform  in  the  Consular  Service) 

(1897)  ;  (United  States  Doctrine  of  Citizen- 
ship}  (1901)  ;  (Our  Diplomacy  with  Reference 
to  our  Foreign  Service >  (1902)  ;  (The  Ameri¬ 
can  Spirit*  (1913). 

STRAUSS,  David  Friedrich,  German  theo¬ 
logian:  b.  Ludwigsburg,  Wiirttemberg,  27  Jan. 
1808;  d.  there,  8  Feb.  1874.  He  studied  in 
Tubingen  University;  became  assistant  to  a 
country  clergyman  in  1830 ;  was  appointed  tem¬ 
porary  professor  in  the  seminary  at  Maulbronn; 
resigned  this  position  and  went  to  Berlin  in 
1831  to  study  under  Schleiermacher  and  Hegel. 
He  returned  to  Tubingen  and  lectured  on  logic 
and  philosophy;  and  published  in  1835  his 
famous  (Life  of  Jesus, >  in  which  he  attempted 
to  prove  that  the  gospel  narratives  had  a 
mythical  origin  and  growth.  To  his  numerous 
critics  he  replied  in  <Streitschriften)  and  (Zwei 
friedliche  Blatter. )  Appointed  in  1839  to  the 
chair  of  dogmatic  theology  in  Zurich  he  was 
prevented  from  entering  upon  his  duties  by  a 
storm  of  popular  indignation,  but  received  a 
small  pension  in  recompense.  In  1848  he  was 
elected  a  member  of  the  Wiirttemberg  Diet; 
a  position  he  resigned  because  he  found  it  un¬ 
congenial.  His  subsequent  writings  were 
(Christliche  Glaubenslehre*  (1839-41)  ;  (Life  of 
Schubart*  (1849)  ;  (Life  of  Christian  Marklin* 
(1851)  ;  (Life  of  Ulrich  von  Hutten*  ( 1858— 
60)  ;  (Leben.  Jesu  fur  das  Deutsche  Volk) 
((Life  of  Jesus  for  the  German  People,*  1877)  ; 
(Der  Christus  des  Glaubens  und  der  Jesus  der 
Geschichte)  ((The  Christ  of  Faith  and  the  Jesus 
of  History,*  1865),  and  (Der  alte  und  der  neue 
Glaube>  ((The  Old  and  the  New  Faith,*  1872), 
in  which  he  defines  his  final  attitude  to  Chris¬ 
tianity,  that  being  now  entirely  hostile.  His 
more  important  works  have  been  translated 
into  English.  He  also  gave  much  attention  to 
literary  criticism  and  wrote  critical  biographies 
of  Schubart. 

STRAUSS,  Eduard,  Austrian  composer  of 
dance  music,  son  of  Johann  Strauss:  b.  1835; 
d.  Vienna,  29  Dec.  1916.  He  was  the  composer 
of  more  than  200  pieces  of  dance  music,  being 
almost  as  prolific  a  composer  as  his  famous 
father,  who  wrote  246  pieces  of  dance  music 
and  innumerable  operettas.  His  brother 
Johann,  known  as  the  (CWaltz  King,®  was  the 
composer  of  over  500  waltz  pieces.  In  1870 
Eduard  Strauss  "became  prominent  in  the  musi¬ 
cal  world  when  he  was  made  conductor  of  the 
court  balls  in  Saint  Petersburg.  Later  he 
made  many  tours  with  his  own  orchestra 
throughout  Europe  and  in  1892  and  1901-02 
visited  America.  He  made  his  home  in  Vienna, 
where  in  the  summer  he  played  at  the  Volks- 
garden  and  in  the  winter  at  the  Gesellschaft 
der  Musikfreunde. 

STRAUSS,  Emil,  German  novelist:  b. 
Pforzheim,  31  Jan.  1866.  He  attended  gym¬ 
nasia  at  Pforzheim,  Mannheim,  Karlsruhe  and 
Cologne  and  the  universities  of  Freiburg,  Lau¬ 
sanne  and  Berlin.  At  Freiburg,  where  his 
studies  were  in  philosophy,  literature  and  politi¬ 
cal  economy,  he  formed  a  close  friendship  with 
Emil  Gott  (1864-1908),  with  whom  he  settled 
successively  in  various  country  places  in  order 
that  they  might  live  the  life  of  common  peasants 
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together  (Ueberlingen,  Emmisheim,  Kappel- 
rode).  He  is  at  present  living  at  Hellerau,  a 
suburb  of  Dresden.  His  favorite  pursuit  in 
literature  is  the  detailed  study  of  childhood  and 
adolescence,  resulting  in  the  production  of  a 
number  of  fine  psychological  studies,  of  which 
the  best  are  (Der  Engelwirt,  eine  Schwaben- 
geschichte)  (Berlin  1900  ;  4th  ed.,  1910)  and 
( Freund  Hein,  eine  Lebensgeschichte*  (Ber¬ 
lin  1902;  20th  ed.,  1912).  Other  works  are 
<Kreuzungen)  (novel;  Berlin  1904);  (Hoch- 
zeit*  (drama;  Berlin  1908)  ;  (Hans  und  Grete,* 
(short  stories;  Berlin  1909);  (Der  nackte 
Mann*  an  historical  novel  (Berlin  1912).  A 
translation  of  his  short  story,  <Mara,)  is  given 
in  (German  Classics)  (Vol.  XIX,  New  York 
1914). 

STRAUSS,  Johann,  Austrian  composer  of 
dance  music :  b.  Vienna,  14  March  1804 ;  d. 
there,  25  Sept.  1849.  He  was  violinist  and  as¬ 
sistant  conductor  in  Lanner’s  orchestra;  and  in 
1824  organized  an  orchestra  of  his  own,  with 
which  he  made  a  number  of  tours,  going  to 
England  in  1838.  In  1845  he  was  appointed  to 
conduct  the  court  balls  at  Vienna.  His  musical 
compositions,  mostly  waltzes,  number  about 
250.  They  raised  the  standard  of  dance  music 
to  a  high  artistic  level.  Among  the  waltzes  are 
<Lorelei) ;  <Gabrielen) ;  <Victoria)  ;  (Baja- 
deren>  ;  <Taglioni) ;  ^ettenbrucken*,  and 
(Donau  Lieder.*  Consult  Lange,  F.  J.,  (Lanner 
and  Johann  Strauss1*  (Vienna  1914). 

STRAUSS,  Johann,  Austrian  composer, 
son  of  the  preceding :  b.  Vienna,  25  Oct.  1825 ;  d. 
there,  3  June  1899.  Though  his  father  strongly 
opposed  his  musical  aspirations  he  became  con¬ 
ductor  of  an  orchestra  in  a  popular  restaurant, 
after  the  death  of  his  father  uniting  the  latter’s 
and  his  own  orchestras.  He  conducted  the 
summer  concerts  in  Petropaulooski  Park  in 
Saint  Petersburg  1855-66,  and  the  court  balls 
1863-70  and  made  tours  throughout  Europe. 
<The  Beautiful  Blue  Danube)  is  the  most  cele¬ 
brated  of  more  than  500  waltzes  composed  by 
him,  of  which  many  others  gained  great  popu¬ 
larity.  He  also  composed  successful  operettas, 
including  (The  Carnival  in  Rome*  (1871)  ; 

( Indigo*  (1871)  ;  (Die  Fledermaus*  (1874)  ; 
^agliostro*  (1875)  ;  (Prinz  Methuselem* 
(1877)  ;  (Das  Spitzentuch  der  Konigen*  (1880)  ; 
(Der  lustige  Krieg*  (1881)  ;  (Eine  Nacht  in 
Venedig*  (1883)  ;  (Der  Zigeunerbaron*  (1885)  ; 
Simplicius*  (1887)  ;  (Ritter  Pasman*  (1892)  ; 
Siirstin  Ninetta*  (1893)  ;  (Jabuka  oder  das 
Apfelfest*  (1894);  <Waldmeister*  (1895); 
(Die  Gotten  der  Vernunft*  (1897)  ;  ^Aschen- 
brodel*  (ballet,  1897).  Consult  Eisenberg,  L., 
(Johann  Strauss*  (Leipzig  1912)  ;  Prochazka, 
R.  Von,  ( Johann  Strauss*  (Berlin  1900). 

STRAUSS,  Joseph,  American  naval  offi¬ 
cer  and  inventor:  b.  Mount  Morris,  N.  Y.,  16 
Nov.  1861.  He  was  graduated  from  the  United 
States  Naval  Academy  in  1885,  and  was  engaged 
in  hydrographic  surveys  on  the  east  and  west 
coasts  of  the  United  States  and  in  Alaska  1887— 
90.  He  spent  three  years  in  the  bureau  of 
ordnance,  Navy  Department  in  1893-96,  and 
here  invented  the  superposed  turret  system  of 
mounting  guns  on  battleships.  He  was  then 
in  charge  of  the  United  States  Naval  Proving 
Ground  at  Indian  Head  1900-03.  The  powder 
factory  was  completed  during  the  first  year  of 


this  service  and  its  operation  begun.  His  next 
cruise  was  as  navigator  and  executive  officer 
on  the  monitor  Arkansas.  He  was  again  ordered 
to  the  proving  ground  for  two  years  as  inspec¬ 
tor  in  charge;  was  next  executive  officer  on 
the  Montana  during  a  period  of  one  year,  after 
which  he  was  in  command  of  the  Montgomery, 
conducting  experiments  with  torpedoes.  In 
1910—12  he  was  assistant  aid  for  material,  Navy 
Department.  He  was  a  member  of  the.  com¬ 
mission  to  determine  the  cause  of  the  sinking 
of  the  Maine.  October  1912  he  was  ordered  to 
command  the  battleship  Ohio;  October  1913,  he 
became  chief  of  the  bureau  of  ordnance, _  Navy 
Department.  He  was  promoted  rear-admiral  in 
1918. 

STRAUSS,  Richard,  German  musician  and 
composer:  b.  Munich,,  11  June  1864.  He  studied 
music  at  Munich,  was  made  court  musical  di¬ 
rector  there  in  1886,  and  became  court  kapell¬ 
meister  successively  at  Weimar  (1889),  Munich 
(1895)  and  Berlin  (1898),  with  the  Royal 
Opera.  He  has  made  extensive  concert  tours 
of  Europe  and  he  visited  the  United  States  in 
1904.  Strauss  is  one  of  the  most  successful 
song  writers  and  composers  of  music  therefor 
in  the  German  language.  He  is  one  of  the 
great  masters  of  orchestration ;  and  he  has  done 
much  to  improve  program  music.  Much  of 
his  work  is  weak  in  invention  but  his  wonderful 
technical  skill  is  always  in  evidence.  In  addi¬ 
tion  to  songs  and  chamber-music,  he  published 
a  symphony  (1884)  ;  a  fantasy  for  orchestra, 
<Aus  Italien*  (1886)  ;  the  ((symphonic  poems** 
(Don  Juan*  (1889)  ;  (Tod  und  Verklarung* 
(1890)  ;  ( Macbeth*  (1891)  ;  <Till  Eulenspiegels 
Lustige  Streiche*  (1894)  ;  (Sprach  Sarathustra* 
(1896);  (Don  Quixote*  (1898);  <Ein  Helden- 
leben*  (1899)  ;  (Sinfonia  Domestica*  (1904)  ; 
(Salome*  (1905);  <Elektra*  (1909);  <Der 
Rosen  Kavalier*  (1911)  ;  (Ariadne  auf  Naxos* 
(1912);  (Josefliegende*  (1914);  <Alpen-Sym- 
phonie*  (1915)  ;  (Festliches  Praeludiuni*  (for 
orchestra)  ;  (Enoch  Arden*  ;  (Das  Schloss  Am 
Meer* ;  (Taillefer*  ;  (Deutsche  Motette* ;  (Bar- 
dengesang.*  Consult  Bie,  O.,  (Die  moderne 
Musik  und  Richard  Strauss*  (Berlin  1906)  ; 
Henderson,  W.  J.,  ( Modern  Musical  Drift* 

(New  York  1904)  ;  Huneker,  J.  G.,  ( Mezzotints 
in  Modern  Music*  (1899)  ;  (Overtures*  (New 
York  1904)  ;  Newman,  E.,  ( Richard  Strauss* 
(London  1908)  ;  Schmitz,  E.,  (R.  Strauss  als 
Musick-dramatiker*  (Munich  1907)  ;  Steinitzer, 
M.,  ( Richard  Strauss*  (Berlin  1914)  ;  Symons, 
Arthur,  (Studies  in  Seven  Arts*  (New  York 
1906)  ;  Urban,  E.„  (Richard  Strauss*  (Berlin 
1901)  ;  < Strauss  contra  Wagner*  (Berlin  1902)  ; 
Weingartner,  Felix,  ( Post-Beethoven  Sym- 
phonists*  (New  York  1906). 

STRAW  MANUFACTURE.  The  use  of 

straw  in  manufacture  is  varied  and  extensive. 
Besides  its  use  in  the  making  of  paper  it'  is 
woven  into  hats,  baskets,  bottle  covers  and 
saddles.  Straw  hats  were  first  made  and  worn 
by  the  Romans,  but  the  industry  did  not  receive 
any  impetus  until  about  the  16th  century,  when 
Mary,  Queen  of  Scots,  engaged  a  number  of 
straw-plaiters  of  Lorraine  to  return  with  her 
to  Scotland  to  instruct  her  people  in  their  art. 
The  principal  sources  from  which  the  United 
States  imports  straw  are  Italy,  China,  England, 
Switzerland,  Japan,  Belgium  and  France.  It 
is  estimated  that  in  Saxony  and  Bohemia  there 
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are  from  20,000  to  30,000  persons  engaged  in 
straw  manufacture.  The  finest  straws  and 
braids  are  imported  from  Tuscany,  where  a  fine 
grade  of  straw  is  produced,  from  which  the 
delicate  Leghorn  braid  is  made.  Some  of  the 
braids  are  so  fine,  and  the  work  so  trying  on 
the  eyes  and  nerves,  that  a  person  cannot  work 
steadily  at  it  more  than  an  hour  or  two  at  a 
time.  The  Panama  hat,  though  often  classed 
as  straw,  is  in  reality  made  from  young  leaves 
of  a  certain  kind  of  pine  ( Corludovica  palmata). 
Straw,  has  become  one  of  the  most  important 
materials  employed  in  the  making  of  cardboard 
and  coarse  paper.  Straw  is  sometimes  used 
with  other  materials  in  the  making  of  better 
grades  of  paper.  Straw  boards  are  the  cheapest 
paper  board  on  the  market.  Of  these  about 
200,000  are  manufactured  annually.  See  Paper. 

STRAWBERRY,  a  perennial  herb  of  the 
genus  Fragaria  (order  Rosacea).  The  species 
are  natives  of  the  north  temperate  zone  and  of 
the  Andes  region  of  South  America.  They  are 
exceedingly  variable,  botanists  having  described 
about  130  species,  which  are  considered  only 
forms  of  about  12  species ;  and  even  these  are 
reduced  by  Bentham  and  Hooker  to  only,  four 
or  perhaps  three.  The  number  of  hybrids  — 
crosses  and  varieties  —  is  enormous  and  actively 
changing  annually,  as  new  varieties  are  intro¬ 
duced  into  cultivation  and  inferior  ones  are  dis¬ 
carded.  In  the  United  States  alone  there  are 
probably  1,000  varieties  offered  for  sale  each 
year,  and  half  that  number  are  occasionally 
tested  in  a  single  season  at  some  of  the  experi¬ 
ment  stations.  The  cultivated  strawberries  are 
derived  from  four  species  which  are  character¬ 
ized  by  palmate,  trifoliate  leaves  produced  upon 
very  short  stems  often  less  than  an  inch  long 
and  usually  called  a  crown.  The  white  or  yel¬ 
low,  perfect  or  pistillate,  flowers  are  borne  in 
corymb-like  racemes  upon  scapes  which  arise 
from  the  axils  of  the  leaves.  The  pistils  de¬ 
velop  into  small  hard  akenes,  ^seeds,®  persistent 
upon  the  enlarged  pulpy,  edible  receptacle,  the 
<(berry,®  which  in  some  varieties  is  white,  but 
in  the  majority  red.  In  Europe  the  hautbois 
strawberry  (F.  moschata)  is  somewhat  culti¬ 
vated  for  its  dull  red  berries  which  are  noted 
for  their  musky  odor.  They  are  seldom,  grown 
in  America.  Another  European  species,  F. 
vesca,  the  alpine  or  perpetual  strawberry,  is  also 
cultivated  abroad,  where  its  high  quality  and 
continuous  bearing  have  rendered  it  popular 
in  private  gardens  for  which  places  it  should 
be,  but  is  not,  very  popular  in  America.  .  The 
scarlet  or  Virginian  strawberry  ( F .  virginiana) 
is  a  native  of  eastern  North  America,  where  it 
is  the  common  wild  strawberry.  It  has  been 
cultivated  to  some  extent,  but  is  more  or  less 
blended  with  other  species,  especially  the  fol¬ 
lowing.  The  Chilean  strawberry  (F.  chiloen- 
sis )  is  a  native  of  the  Pacific  Coast  of  South 
America,  with  large,  dark  red,  firm,  fragrant 
fruits,  which  through  its  botanical  variety,  F. 
chiloenses,  var.  ananassa,  the  pine  or  common 
garden  strawberry,  is  the  parent  of  the  vast 
majority  of  horticultural  varieties  cultivated  in 
America  if  not  throughout  the  world.  This 
species  was  introduced  into  cultivation  early 
in  the  18th  century. 

The  first  successful  American  variety,  the 
Hovey  seedling,  was  introduced  in  1834  or  1835, 
up  to  which  time  the  European  varieties  had 
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been  cultivated  in  gardens.  But  not  until.  1854, 
when  the  Wilson  or  Wilson’s  Albany  was  intro¬ 
duced,  can  strawberry  growing  be  said  to  have 
gained  a  footing  upon  a  commercial,  scale.  This 
firm-fleshed,  large-berried  variety  quickly  proved 
itself  adaptable  to  a  great  variety  of  soils 
throughout  the  whole  country,  and  its  wonder¬ 
ful  productivity  led  to  its  extensive  planting. 
The  growth  of  the  industry  has.  been  so  rapid 
and  has  reached  such  proportions  that  one 
writer  asserts  that  probably  more  strawberries 
are  shipped  into  New  York  in  a  day  during  the 
busy,  season  than  appeared  in  its  markets  dur¬ 
ing  its  history  up  to  1840.  Commencing  in 
Florida  and  the  Mississippi  Delta  during  Feb¬ 
ruary  or  earlier  the  strawberry  ((season®  travels 
northward  to  Canada  where  it  closes  in  July. 
And  during  this  ^season,®  which  lasts  usually 
from  two  to  three  weeks  in  a  locality,  there 
are  often  trainloads  of  berries  sent  to  market 
each  day.  In  some  of  the  more  important 
regions  such  as  the  coastal  plain  of  North  Caro¬ 
lina,  the  Chesapeake  Peninsula  and  western 
New  York,  the  rate  often  reaches  a  carload  a 
day  for  each  mile  of  railroad  through  the  ship¬ 
ping  district.  The  berries  are  mostly  used  as 
dessert,  but  immense  quantities  are  used  for 
canning  and  for  making  jams  and  jellies. 
Various  beverages  and  fruit  syrups  are  also 
made  from  them. 

Strawberries  are  propagated  by  means  of 
seeds,  division  of  the  crown  and  by  runners. 
New  varieties  are  almost  invariably  grown  from 
seeds,  no  two  of  which  from  the  same  fruit 
can  be  reasonably  expected  to  produce  plants 
identical  as  to  vigor,  productivity,  season  of 
maturity,  etc.,  and  among  which  if  taken  from 
ordinarily  good  fruits  the  proportion  of  valua¬ 
ble  new  varieties  is  probably  less  than  one  in 
10,000.  With  seeds  produced  by  hand-pollina¬ 
tion  of  individual  blossoms,  and  under  the  most 
careful  management,  the  proportion  may  be  one 
in  1,000  seedlings.  All  or  almost  all  of  the  im¬ 
proved.  varieties  have  been  produced  in  this  way, 
only  a  very  few  being  obtained  by  selection  of 
individual  plants,  though  this  method  is  really 
operative  more  or  less  unconsciously  in  all 
plantations.  Division  of  the  crown  is  very  rarely 
practised  with  American  varieties  but  is  more 
common  with  European.  It  consists  in  cutting 
the  old  plants  apart  so  as  to  have  roots  with  each 
part ;  after  management  is  about  the  same  as  for 
runners.  Very  few  of  the  strawberry  plants 
grown  in  America  are  grown  by  other  methods 
than  by  runners,  which  are  produced  freely  by 
most  varieties  and  will  become  independent  plants 
usually  within  three  or  four  weeks  if  covered 
with  earth.  When  rooted  they  may  be  dug, 
trimmed  and  planted,  care  being  taken  to  place 
the  crown  level  with  the  surface  of  the  ground. 
Sometimes  they  are  rooted  in  pots  for  planting 
in  autumn.  In  such  cases  they  may  be  allowed 
to  fruit  the  following  season,  and  are  usually 
allowed  to  bear  two  crops  before  being,  turned 
under,  since  they  are  more  costly,  and  since  the 
ground  is  generally  cleaner  by  this  method  of 
management  than  by  the  common  one.  Some¬ 
times  the  runners  are  dug  in  the  spring,  planted 
closely  in  nursery  beds  for  a  month,  during 
which  the  soil  is  thoroughly  worked  to  get  rid 
of  weeds  and  make  it  fine,  and  the  plants  which 
have  developed  numerous  roots  set  preferably 
just  before  a  shower. 
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Strawberries  will  succeed  well  upon  almost 
any  soil  except  the  sandiest  and  the  undrained 
mucky  soils.  They  thrive  best,  however,  upon 
rich  sandy  loam  well  drained  but  moist  rather 
than  dr¥.  These  may  be  anywhere  in  the 
United  States  or  Canada  where  corn  will  ma¬ 
ture  and  even  in  some  places  where  the  season 
is  too  short  or  the  nights  too  cold  for  that. 
They  should  not  be  planted  upon  low  ground, 
since  in  such  places  the  blossoms  are  frequently 
destroyed  by  late  spring  frost  unless  expensive 
precautionary  measures  are  taken.  High  land 
from  which  the  cold  air  will  readily  descend, 
and  upon  which  the  flowers  may  open  somewhat 
later,  especially  if  the  exposure  be  to  the  north, 
should  be  given  the  preference.  If  the  soil 
has  been  in  sod  for  several  years  it  should  be 
planted  to  corn  or  potatoes  for  at  least  two 
years  to  permit  the  ground  to  be  brought  into 
perfect  condition  and  to  allow  the  larvae  of 
various  root-feeding  insects  a  chance  to  escape, 
otherwise  they,  being  deprived  of  their  natural 
food,  may  injure  the  strawberry  plants.  Dur¬ 
ing  these  two>  years  liberal  applications  of 
stable  manure  should  be  given  and  the  ground 
made  as  free  from  weeds  as  possible  by  thor¬ 
ough  cultivation.  If  a  crop  of  early  potatoes  be 
grown  they  may  usually  be  harvested  in  time  to 
allow  autumn  planting  and  except  for  harrow¬ 
ing,  the  land  may  not  need  further  prepara¬ 
tion.  Usually,  however,  spring  planting  is  pre¬ 
ferred,  the  ground  being  plowed  as  deeply  as 
practicable  without  turning  up  the  subsoil.  It 
is  then  harrowed  and  marked  <off  in  rows  about 
30  inches  apart  and  the  plants  set  by  hand  or, 
upon  a  large  scale,  by  transplanting  machines. 
During  the  first  season  most  growers  destroy 
the  blossoms  because  it  is  considered  that  fruit 
bearing  this,  season  stunts  the  growth  and  im¬ 
pairs  fruitfulness  during  the  succeeding  year. 
Since  the  plants  are  low  growing  and  unable 
to  fight  weeds  and  also  produce  well  cle^n  cul¬ 
tivation  is  essential  throughout  the  growing 
period.  After  the  fruiting  season  runners  will 
appear  (often  they  come  earlier)  and  should 
be  allowed  to  root  so  as  to  form  a  more  or 
less  continuous  row  which  by  the  end  of  the 
autumn  should  be  about  18  inches  wide.  Some 
growers  who  supply  fancy  markets  or  special 
customers  grow  the  plants  in  Chills®  of  ^stools,® 
the  runners  being  destroyed  and  the  original 
plant  encouraged  to  develop  additional  crowns. 
As  soon  as  the  ground  freezes  a  mulch  of  marsh 
hay,  straw,  pine  needles  or  other  material  free 
from  weed  seeds,  is  spread  liberally  upon  the 
plants  to  keep  the  frost  in  the  soil  and  prevent 
heaving  of  the  plants  and  the  consequent  break¬ 
age  of  the  roots.  In  the  spring  this  mulch 
is  either  removed  entirely  from  the  field  or  is 
raked  between  the  rows.  In  the  former  case 
one  or  two  cultivations  are  usually  given;  in 
the  latter,  none.  Either  at  this  time  or  during 
the  previous  summer,  or  at  both  times,  appli¬ 
cations  of  commercial  fertilizers  may  be  made, 
the  kinds  and  amounts  depending  upon  the 
grower’s  idea  of  the  needs  of  the  plants  and 
the  richness  of  the  soil.  Wood  ashes,  muriate 
or  sulphate  of  potash,  dried  blood,  ground 
bone  and  superphosphates  are  favorite  fertil¬ 
izers.  Nitrate  of  soda  and  sulphate  of  ammo¬ 
nia  must  be  given  with  caution  since  they  may 
tend  to  an  abundant  growth  of  foliage  at  the 
expense  of  fruitfulness.  If,  however,  the  leaves 


are  yellowish,  one  of  these  should  be  given  as 
a  rule.  When  the  berries  have  become  fully 
colored  they  are  gathered  with  the  stems  on 
and  shipped  to  market  in  crates  containing  24, 
32  or  36  quart  boxes.  A  yield  of  200  bushels 
per  acre  is  not  uncommon  and  more  than 
double  thalt  is  often  obtained  by  the  most  care¬ 
ful  growers  in  favorable  years.  As  soon  as 
the  crop  has  been  gathered  the  plants  are 
plowed  under  and  the  land  planted  to  such 
crops  as  cabbage,  turnips,  beets  or  other  plants 
that  require  only  a  short  season  to  reach 
maturity.  Sometimes  if  the  land  is  exception¬ 
ally  clean,  when  the  crop  has  been  light,  or 
where  the  plants  are  especially  vigorous,  they 
may  be  allowed  to  remain  for  two  seasons ;  'the 
second  crop,  however,  is  usually  lighter  than 
the  first  and  the  beds  are  likely  to  become 
weedy  even  under  best  management.  A  favor¬ 
ite  rotation  is  corn,  potatoes,  strawberries,  cab¬ 
bage,  and  grass  and  clover  used  for  hay  one 
or  two  years  or  pastured  for  several. 

Strawberries  are  occasionally  forced  in 
greenhouses  to  supply  a  small  demand  among 
the  wealthy.  The  plants  are  usually  grown 
in  pots  because  they  can  be  better  controlled 
than  in  benches  and  because  they  may  be  sold 
for  decorative  purposes  as  well  as  for  dessert. 
They  are  generally  potted  in  early  spring  and 
the  first  runners  from  them  rooted  in  small  pots 
which  when  full  of  roots  are  discarded  for 
large  pots  in  which  these  plants  are  to  bear 
fruit.  The  pots  are  then  kept  in  deep  beds  of 
ashes,  preferably  under  a  cold  frame  in  which 
great  care  is  directed  to  watering,  especially 
toward  and  during  autumn  when  it  is  gradually 
withheld,  the  plants  even  being  allowed  almost 
to  wilt,  in  order  to  shorten  up  their  growth 
and  to  store  reserve  food.  After  freezing,  the 
plants  may  be  removed  as  desired  to  the  green¬ 
house,  at  first  to  low  temperatures  and  later  to 
higher  ones  in  imitation  of  spring.  In  about 
eight  weeks  the  fruit  should  be  ready,  but  all 
through  great  care  must  be  exercised  in  man¬ 
agement,  especially  as  to  humidity  of  the  air, 
ventilation,  and  pollination  of  the  flowers,  an 
operation  that  must  be  done  by  hand  with  a 
camel’s  hair  brush,  preferably. 

Under  the  best  management  strawberries 
are  seldom  seriously  injured  by  insects,  al¬ 
though  a  considerable  number  are  partial  to 
this  plant.  The  larvse  of  several  root-feeding 
beetles  are  sometimes  troublesome,  if  the 
grower  plants  his  strawberries  upon  a  freshly 
turned  sod.  But  this  may  be  obviated  by  two 
or  perhaps  even  one  intervening  crop  of  pota¬ 
toes  or  corn.  There  are  also  several  beetles 
which  enjoy  the  blossoms,  tender  foliage  or 
fruits,  but  since  these  travel  slowly  they  may  be 
avoided  by  selecting  new  ground  each  year. 
There  are  a  few  general  feeding  insects  such 
as  caterpillars,  plant  bugs,  etc.,  which  occasion¬ 
ally  vary  their  diet  with  strawberries,  but  they 
are  rarely  troublesome.  Several  so-called  plant 
diseases  have  been  reported  as  causing  losses 
in  plantations,  but  very  frequently  the  cause 
may  be  readily  traced  to  other  sources,  such  as 
planting  in  unsuitable  soil,  or .  upon  lowlying 
land,  by  insufficient  vigor  of  plant,  due  to 
lack  <of  plant  food,  e!tc.,  but  especially  to  con¬ 
tinued  use  of  the  land  for  this  one  crop.  All 
the  above  may  be  avoided  by  proper  rotation, 
the  strawberry  being  allowed  to  occupy  the  land 
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only  one  year  or  in  exceptional  cases  two  years, 
and  the  ground  being  thoroughly  cleaned  by 
cultivation  and  judicious  rotation  before  straw¬ 
berries  are  again  planted  upon  it. 

Bibliography. — Bailey,  ( Cyclopedia  of  Amer¬ 
ican  Horticulture)  (New  York  1900-02)  ;  Bar¬ 
nard,  (The  Strawberry  Garden)  (Boston  1871)  ; 
Farmer,  ( Farmer  on  the  Strawberry  >  (Pu¬ 
laski,  N.  Y.,  1891)  ;  Terry  and  Roet,  (How  to 
Grow  Strawberries)  (Medina,  Ohio,  1890)  ; 
Fuller,  ( Strawberry  CulturisD  (New  York 
1862,  and  later  editions)  ;  Pardee,  ( Manual  of 
the  Cultivation  of  the  Strawberry)  (New  York 
1854,  and  later  editions)  ;  and  numerous  bulle¬ 
tins  of  the  Agricultural  Experiment  Stations. 

STRAWBERRY  BASS,  one  of  the  many 
local  names  in  the  Mississippi  Valley  of  a  large 
and  handsome  sun-fish  ( Pomoxis  sparoides), 
closely  related  to  and  resembling  the  crappie, 
but  having  the  mottlings  a  clearer  green 
and  tending  more  to  become  spottings.  It 
reaches  a  length  of  12  inches,  is  a  favorite  game 
fish  for  young  anglers,  is  good  food  and  is 
abundant  in  clear  cold  streams  and  ponds. 
Other  names  are  calico  bass,  grass  bass  and  bar- 
fish. 

STRAWBERRY  BUSH.  See  Spindle 
Tree. 

STRAWBERRY  SHRUB,  a  shrub  ( Caly - 
canthus  floridus)  native  to  the  southern  United 
States,  which  is  widely  cultivated  for  its  flow¬ 
ers.  These  are  dark  purple,  terminating  leafy 
branches,  with  many  series  of  imbricated  strap¬ 
like  sepals  and  petals.  When  crushed  they  give 
out  a  delicious  aromatic  fragrance  which  has 
been  likened  to  that  of  strawberries  or  of  fer¬ 
menting  wine.  The  receptacles  are  hollow  and 
enclose  the  pistils ;  at  maturity  the  receptacles 
enlarge  (the  bases  of  sepals,  petals  and  bracts 
still  adhering)  into  an  urn-shaped  capsule  hold¬ 
ing  the  true  fruits  or  achenes.  The  leaves  are 
ovate,  rough  above  and  pubescent  beneath,  and, 
together  with  the  twigs,  have  an  odor  of  cloves. 
Western  species  of  the  genus  have  like  aromatic 
foliage  and  flowers,  but  C.  fertilis  bears  in¬ 
odorous  blossoms. 

STRAWBOARD,  the  name  of  a  very  thick, 
coarse  cardboard,  made  of  straw  after  it  has 
been  boiled  in  lime  and  soda  to  soften  its  tex¬ 
ture.  It  is  one  of  the  products  of  paper  mills 
and  is  manufactured  by  machinery  similar  to 
that  used  in  such  mills.  The  cheaper  grades 
of  strawboard  are  largely  utilized  in  making 
boxes.  The  finer  qualities  are  utilized  in  mak¬ 
ing  book  covers. 

STREAK,  in  mineralogy,  is  the  essential 
color  of  a  mineral,  or  the  color  of  its  powder. 
It  is  most  commonly  obtained  by  rubbing  the 
specimen  on  a  tablet  of  rough  white  porcelain 
or  on  a  piece  of  white  hornstone.  Any  method 
may  be  employed  which  makes  it  possible  to  see 
the  powdered  mineral.  It  is  a  property  of  first 
importance  in  all  schemes  for  the  determination 
of  minerals  by  their  physical  properties  and  is 
of  especial  value  in  differentiating  the  metallic 
minerals,  whose  external  colors  are  often  iden¬ 
tical  while  their  streaks  may  be  very  different. 
The  greenish-black  streak  of  chalcopyrite  in¬ 
stantly  distinguishes  it  from  gold  whose  streak 
is  like  its  external  color.  The  red  or  reddish- 
brown  streak  of  hematite  serves  to  identify  it 
when  compared  with  the  ochre-yellow  or  rust- 


brown  streak  of  limonite,  or  the  black  of  mag¬ 
netite. 

STREAM  LINES.  In  the  flow  of  fluids 
(including  gases  and  liquids),  the  path  described 
by  any  infinitesimal  portion,  or  particle,  of  the 
fluid  is  called  a  stream  line.  The  theory  of 
stream  lines  is  a  part  of  the  mathematical  sci¬ 
ence  of  hydrokinetics.  The  most  important  re¬ 
sult  of  this  theory  is  known  as  the  principle  of 
Bernoulli  (Daniel).  It  asserts  that  in  the  steady 
motion  of  liquids  (or  fluids  of  constant  density) 
the  sum  of  the  pressure,  the  kinetic  energy  per 
unit  volume  and  the  potential  energy  per  unit 
volume  of  the  liquid,  is  constant  along  a  stream 
line..  The  principle  holds  also,  with  a  slight 
modification  of  statement,  for  the  case  of  gases. 
This  principle  accounts  for  the  fact  that  in  the 
steady  flow  of  liquids  through  tubes  of  variable 
cross  section  the  pressure  is  least  where  the 
velocity  of  the  liquid  is  greatest  and  vice  versa, 
supposing  the  potential  energy  per  unit  volume 
of  the  liquid  unchanged.  It  explains  also  the 
action  of  the  Venturi  water  meter,  the  aspira¬ 
tor,  the  ball-nozzle  contrivance  and  other  me¬ 
chanical  devices.  Consult  Appel,  (Traite  de 
Mecanique  Rationelle) ;  Lamb,  hydrodynam¬ 
ics^ 

STREAM  PIRACY.  Streams  which  are 
favorably  located  can  cut  down  their  channels 
and  extend  their  tributaries  faster  than  less 
favored  streams.  This  is  particularly  true  of 
those  that  are  located  in  areas  of  softer  rocks 
where  less  energy  is  required  to  erode.  Such 
streams  often  extend  their  headwaters  so  rap¬ 
idly  that  they  encroach  upon  the  less  favorably 
located  rivers  and  capture  portions  of  their 
drainage.  The  former  stream  is  said  to  behead 
the  latter  and  the  process  is  called  stream  pir¬ 
acy.  In  the  Appalachian  region,  where  many 
of  the  larger  streams  occupy  parallel  valleys  on 
softer  rocks,  those  streams  which  flow  across 
the  harder  rocks  are  often  beheaded  by  the 
larger  rivers  on  the  softer  beds.  The  old  val¬ 
ley  notch  across  the  hard  ridge,  which  consti¬ 
tuted  a  water  gap,  becomes  abandoned  and  is 
then  called  a  wind  gap.  See  Trellised  Drain¬ 
age. 

STREAM  TIN,  the  name  applied  to  cas- 
siterite  when  it  occurs  in  the  form  of  sand  or 
small  pebbles  in  the  beds  of  streams  or  in  ad¬ 
jacent  bottom  lands.  Owing  to  the  great  hard¬ 
ness,  density  and  insolubility  of  cassiterite,  it  is 
readily  concentrated  by  running  water,  and  ac¬ 
cumulates  in  extensive  deposits,  thus  constitut¬ 
ing  an  important  source  of  supply  of  tin  ore. 
It  is  largely  worked  in  Australia,  Tasmania,  the 
East  Indies,  and  formerly  in  Cornwall,  England. 
See  Cassiterite. 

STREATOR,  Ill.,  the  largest  city  in  La 
Salle  County,  on  the  Vermilion  River,  and  on 
the  Atchison,  Topeka  and  Santa  Fe,  the  Chi¬ 
cago,  Burlington  and  Quincy,  the  Chicago  and 
Alton,  the  Wabash,  the  New  York  Central,  the 
Chicago,  Ottawa  and  Peoria  railroads,  90  miles 
southwest  of  Chicago.  The  city  was  developed 
as  a  coal-mining  centre,  mining  commencing 
about  1868.  The  city  was  incorporated  in  1882. 
It  lies  in  the  fertile  agricultural  region  known 
as  the  northern  Illinois  corn  belt,  and  is  under¬ 
laid  with  coal  and  shale.  The  manufacturing 
establishments  include  glass  and  bottle  facto¬ 
ries,  brick,  drain  tile  and  sewer  pipe  works, 
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automobile  factories,  automobile  accessory 
works,  agricultural  implements,  washing  ma- 
chines,  windmills,  acetylene  plants,  foundries, 
detinning  factory,  etc.  The  latest  census  of 
manufactures  reported  60  manufacturing  estab¬ 
lishments  employing  1,918  persons,  of  whom 
1,770  were  wage-earners.  The  capital  invested 
in  these  establishments  was  $6,993,000,  annual 
amount  of  salaries,  $150,000;  wages,  $1,045,000; 
the  cost  of  materials,  $1,762,000,  and  the  value 
of  products,  $3,887,000.  The  trade  is  chiefly  in 
manufacturing,  coal,  grain,  livestock  and  dairy 
products.  The  principal  buildings  are  the  Fed¬ 
eral  building,  municipal  buildings,  opera  houses, 
hotels,  Y.  M.  C.  A.  building,  City  Club,  Elks’ 
building,  Masonic  Temple,  public  library,  Saint 
Mary’s  Hospital  and  about  25  large  well- 
equipped  churches.  The  educational  institu¬ 
tions  are  a  large  high  school,  well-equipped 
public  schools,  parish  schools,  a  kindergarten, 
private  commercial  schools,  library  _  and 
Y.  M.  C.  A.  reading  rooms.  The  three  national 
banks  have  a  combined  capital  of  $300,000. 
There  are  four  thriving  building  and  loan  asso¬ 
ciations,  and  a  large  number  of  fraternal  socie¬ 
ties,  lodges  and  organizations.  Pop.  14,779. 

STREET,  Alfred  Billings,  American  nature 
poet:  b.  Poughkeepsie,  N.  Y.,  18  Dec.  1811;  d. 
Albany,  N.  Y.,  2  June  1881.  From  1848  until 
his  death  he  was  State  librarian  of  New  York. 
Though  diffuse,  his  verse  displays  a  love  of 
nature  founded  upon  close  and  accurate  obser¬ 
vation  and  scarcely  deserved  the  neglect  into 
which  it  has  fallen.  His  published  works  in¬ 
clude  (The  Burning  of  Schenectady  and  Other 
Poems5  (1842);  (Drawings  and  Timings5 
(1844)  ;  (Fugitive  Poems5  (1846)  ;  (Frontenac5 
(1849)  ;  ( Woods  and  Waters5  a  volume  of  Adi¬ 
rondack  travel  (1860)  ;  <  Forest  Pictures  in  the 
Adirondacks,5  poems  (1865)  ;  (The  Indian 
Pass5  (1869)  ;  <Lake  and  Mountain5  (1870); 
( Eagle  Pine5  (1871). 

STREET,  George  Edmund,  English  archi¬ 
tect:  b.  Essex,  20  June  1824;  d.  18  Dec.  1881. 
He  was  educated  in  Mitcham  and  Camberwell 
and  received  part  of  his  professional  training 
under  Sir  G.  G.  Scott,  and  like  him  held  the 
Gothic  style  in  highest  favor,  the  numerous  lec¬ 
tures  and  papers  which  he  wrote  on  architecture 
being  all  directed  to  illustrate  the  history  and 
principles,  and  promote  the  progress  of  that 
style.  His  principal  literary  works  are  (The 
Brick  and  Marble  Architecture  of  North  Italy  in 
the  Middle  Ages5  (1885)  ;  and  (Some  Account 
of  Gothic  Architecture  in  Spain5  (1865).  He 
was  for  many  years  engaged  in  the  work  of 
erecting  and  restoring  churches  and  other  eccle¬ 
siastical  buildings.  In  this  connection  he  de¬ 
signed  Cuddesden  Theological  College,  the  Cri¬ 
mean  Memorial  Church  at  Constantinople. 
Saint  Paul’s  (American)  Church  at  Rome,  the 
Law-Courts  at  London  and  various  other 
churches  in  Oxford,  Liverpool  and  other  parts  of 
England.  He  was  also  one  of  the  most  success¬ 
ful  of  church  restorers,  among  his  restorations 
being  the  cathedrals  at  York,  Bristol  and  Car¬ 
lisle  and  various  noted  chapels.  In  1868  he  was 
appointed  architect  of  the  new  Courts  of  Jus¬ 
tice  in  the  Strand,  London,  after  a  competition 
in  which  were  engaged  the  most  famous  archi¬ 
tects  of  the  day.  This  gigantic  undertaking  was 
not  quite  completed  at  his  death.  In  1866  he 
was  elected  an  Associate  of  the  Royal  Acad¬ 


emy  and  in  1871  became  a  Royal  Academician. 
In  the  last  year  of  his  life  he  was  appointed 
professor  of  architecture  at  the  Royal  Academy. 
Among  his  published  works  are  (The  Brick  and 
Marble  Architecture  of  Northern  Italy  in  the 
Middle  Ages5  (1855)  ;  (Gothic  Architecture  in 
Spain5  (1865).  Consult  a  memoir  by  his  son, 
A.  E.  Street  (1888). 

STREET,  Julian  Leonard,  American  au¬ 
thor:  b.  Chicago,  12  April  1879.  He  was  edu¬ 
cated  at  the  public  schools  and  Ridley  Prepar¬ 
atory  School,  Saint  Catherines,  Ontario.  He 
started  as  reporter  for  the  New  York  Mail  and 
Express  (1899)  and  had  charge  of  the  dramatic 
department  1900-01.  He  has  written  (My 
Enemy  the  Motor5  (1908)  ;  (The  Need  of 
Change5  (1909)  ;  (Paris  a  la  Carte5  (1911)  ; 

( Ship-Bored5  (1911);  <The  Goldfish5  (1912); 
<Welcome  to  our  City5  (1913)  ;  ( Abroad  at 
Home5  (1914)  ;  (The  Most  Interesting  Amer¬ 
ican5  (1915);  ( American  Adventures5  (1917). 

STREET  (Latin  strata ,  Anglo-Saxon 
straet,  road)  an  open  way  or  thoroughfare 
within  the  corporate  limits  of  a  city  or  town. 
In  the  rural  districts  streets  are  called  roads  or 
highways.  Very  primitive  cities  seem  to  have 
been  built  without  real  streets,  much  after  the 
manner  of  Indian  villages;  but  as  population 
and  the  activities  of  communities  grew,  the  ne¬ 
cessity  for  better  means  of  communication 
within  the  towns  themselves  and  between  them 
and  the.  surrounding  country  arose  and  called 
into  being  the  more  regular  distribution  of 
buildings.  In  the  large  cities  of  pre-Columbian 
America,  with  a  few  notable  exceptions,  the 
buildings  seem  to  have  been  grouped  irregularly 
around  a  public  square,  along  the  four  sides  of 
which  were  paved  roads.  From  this  square,  at 
first,  exit  was  had  by  one  or  two  highways  along 
which  were  grouped  buildings  of  many  kinds. 
This  seems  to  have  been  the  only  evidence  of 
the  regular  placing  of  buildings  in  a  town.  This 
constructive  plan,  or  rather  lack  of  plan,  is 
strongly  in  evidence  in  the  ruins  of  the  cities 
of  the  early  period  of  semi-modern  civilization 
in  Yucatan.  In  the  ruined  city  of  Uxmal  (q.v.) 
the  central  plaza  is  occupied  by  a  great  flat-top 
pyramid,  terraced  in  form,  round  which  are 
grouped  the  other  important  buildings  on  high 
pyramids  or  elevated  terraces  but  without  any 
evidence  of  plan.  But  in  some  of  the  later 
cities  the  pyramid  is  found  surrounded  by  an 
open  space  consisting  of  the  outer  edges  of  the 
central  plaza.  From  this  plaza,  roads  led  in 
various  directions,  often  for  hundreds  of  miles 
into  the  country.  These  were  efficiently  paved 
and  maintained  at  the  expense  of  the  general 
government.  From  the  heart  of  the  city  of 
Itzamal  led,  far  into  the  interior,  four  excel¬ 
lently  paved  roads  over  which  the  traffic  was 
immense.  Each  of  these  roads  started  from  one 
of  the  four  corners  of  the  central  plaza,  the 
broad  ground-level  space  of  which  was  hand¬ 
somely  paved  with  carefully-cut  large  stone 
blocks.  From  the  ancient  Chiapan  city  of  Pa- 
lenque  stretched  a  well-paved  street  for  over  a 
hundred  miles  into  Guatemala.  All  along  this 
street,  intermittently,  were  stone  buildings,  the 
ruins  of  which  are  still  in  evidence.  This  was 
evidently  a  great  highway  of  commerce  and 
general  traffic,  especially  to  the  sacred  shrines 
of  the  city.  These  great  highways  seem  to  have 
preceded  the  organization  of  cities  and  towns 
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into  sections  divided  by  more  or  less  geometri¬ 
cal  streets.  Most  primitive  towns  are  very  ir¬ 
regular  in  their  structure  and  the  more  primitive 
they  are  the  more  a  matter  of  accident  seem  to 
be  the  arrangement,  the  width  and  the  construc¬ 
tion  of  the  streets,  which  are  generally  (when 
they  do  exist)  narrow,  crooked  and  irregularly 
placed.  Excavations  of  ruins  where  one  city 
has  been  built  upon  the  remains  of  another 
show,  often,  that  the  older  town  was  much  more 
irregular  in  its  street  structure  than  the  later. 

As  nations  began  to  extend  their  commerce, 
trade  and  other  relations,  they  generally  im¬ 
proved  their  roads  and  streets.  The  construc¬ 
tion  of  the  magnificent  streets  of  the  cities  of 
the  Roman  Empire  seems  to  have  been  along 
the  same  line  of  growth  as  that  of  the  later 
civilized  empires  of  America.  Two  necessities 
compelled  the  building  of  magnificent  highways 
—  commercial  activity  and  political  require¬ 
ments.  No  one  other  factor  gave  more  effi¬ 
ciency  to  the  Roman  Empire  than  its  system  of 
magnificent  roads.  These,  in  their  turn, 
brought  commerce,  trade,  commercial  import¬ 
ance,  wealth  and  luxury  to  the  greater  cities. 
All  these  called  for  more  sanitary  modes  of 
living  and  better  facilities  for  moving  about  the 
cities  and  towns.  This  brought  into  being  a 
more  geometrical  organization  in  many  cities 
and  towns  and  the  construction  of  magnificent 
well-paved  streets  and  avenues,  many  of  which 
were  lined  with  stone  benches  and  handsome 
statues.  The  famous  (<Appian  Way,®  known 
as  the  <(queen  of  roads,®  stretched  away  from 
the  heart  of  the  Rome  of  the  empire  for  a  dis¬ 
tance  of  350  miles,  every  mile  of  which  dis¬ 
played  some  feature  worthy  of  attention.  It 
was  quite  natural  that  such  great  roads,  lined 
with  magnificent  palaces  and  other  noteworthy 
edifices,  should  have  had  their  effect  upon  the 
streets  of  the  cities  of  the  empire. 

But  after  the  fall  of  Rome  the  art  of  city 
street  construction  declined  throughout  Europe. 
Under  Germanic  and  Gothic  influence  new  cities 
and  towns  were  constructed  with  narrow, 
crooked,  unsanitary  streets,  many  of  them  little 
better  than  alley-ways,  in  which  plagues,  fevers 
and  other  diseases  made  their  homes.  When 
the  streets  were  paved  at  all  it  was  generally 
with  loose  cobble-stones  and  later  with  roughly 
cut  stones  in  the  more  progressive  cities.  The 
old  Roman  art  of  building  cement  ways  seems 
to  have  been  completely  lost,  forgotten  or  neg¬ 
lected.  Here  again  the  old  story  has  repeated 
itself.  The  rapid  extension  of  trade  and  com¬ 
merce  during  the  19th  century,  the  invention  of 
the  steam  engine,  the  locomotive  and  the  steam¬ 
boat  called  for  the  extension  of  highways  and 
the  material  improvement  of  those  already  ex¬ 
isting.  These,  in  turn,  brought  increased  popu¬ 
lation  and  wealth  and  importance  to  the  cities 
and  towns.  In  their  train  came  the  improve¬ 
ment  of  the  city  streets.  The  invention  of  the 
bicycle  and  the  automobile  led,  about  the  be¬ 
ginning  of  the  present  century,  to  the  rapid 
extension  of  the  city  boundaries  and  the  intro¬ 
duction  of  wide  avenues  and  streets  in  the  mod¬ 
ern  city  planning  and  construction.  These  fac¬ 
tors  have  brought  with  them  many  improve¬ 
ments  in  street  pavement.  The  ancient  cobble¬ 
stones  were  replaced  by  carefully-filled  rectan¬ 
gular  wooden  blocks,  cut  stone  and  brick. 
These  are  being  rapidly  replaced  by  the  more 


durable  and  sanitary  asphalt  and  cement  pave¬ 
ments.  Handsome  sidewalks  are  taking  the  place 
of  the  old-fashioned  narrow  walks  of  a  gener¬ 
ation  ago.  Even  in  the  United  States  the  board 
walks  are  disappearing  as  the  price  of  lumber 
continues  to  advance. 

The  tendency  now  is  more  and  more  to  turn 
over  the  management  of  city  streets  to  experts 
in  city  planning  and  beautifying,  and  it  is  safe 
to  say  that  the  future  city  and  town  street  is 
destined  to  be  as  great  an  improvement  on  the 
present  street  as  the  present  is  on  that  of  the 
past  century.  The  planning  of  the  streets  of  a 
city,  their  connection  with  proper  recreation 
parks,  their  pavement,  drainage,  lighting,  water 
Supply,  gas  conductors,  telegraph  and  telephone 
lines,  street  railways,  policing,  flushing  and 
cleaning,  all  now  form  proper  subjects  of 
municipal  forethought  and  regulation.  The 
days  when  the  fates  took  care  of  the  health  of 
a  city  are  past.  The  health  officer  has  come  into 
his  own;  and  to  the  attention  given  by  him  to 
the  city  street  is  due  the  banishment  of  the  most 
fearful  of  the  ancient  scourges  of  great  centres 
of  population,  making  the  cities  more  healthful 
than  the  rural  districts.  (See  City;  Municipal 
Government;  City  Planning;  Roads  and 
Highways;  Pavements;  Drainage;  Electric 
Lighting;  Railways,  Street).  Consult  Doo¬ 
little,  F.  W.,  (Urban  Transportation  Service) 
(New  York  1916)  ;  Holt,  R.  B.,  (Tramway 
Track  Construction  (New  York  1915)  ;  Robin¬ 
son,  C.  M.,  (The  Wealth  and  Arrangement  of 
Streets>  (New  York  1911)  ;  (City  Planning> 
(1916);  Walker,  E.  K.,  <City  Planning*  ( Civic 
Bulletin,  Berkeley  1914). 

STREET  CLEANING,  a  term  used  to 
include  all  operations  of  municipal  departments 
charged  with  keeping  the  streets  free  from  litter 
which  might  affect  the  public  health  or  com¬ 
fort,  or  offend  the  public  taste.  In  the  larger 
cities  of  the  world  the  work  consists  of  the 
daily  sweeping  of  all  paved  streets;  the  col¬ 
lection  of  house  refuse  —  garbage,  ashes  and 
light  waste  —  when  deposited  by  the  house¬ 
holder  in  cans  on  the  sidewalk  or  adjacent 
thereto ;  the  removal  of  dead  animals  from  the 
street;  summer  sprinkling  to  lay  the  dust;  and 
the  disposal  of  snow  in  winter.  In  small  com¬ 
munities  the  term  covers  only  the  more  pressing 
of  these  functions  —  the  removal  of  dead  ani¬ 
mals  and  household  garbage  and  ashes,  with  a 
spring  cleaning  of  the  streets  after  the  melting 
of  winter  snows,  and  an  autumn  cleaning  after 
the  fall  of  the  leaves. 

The  routine  work  of  street  sweeping  and  the 
removal  of  household  waste  is  performed  by 
men  regularly  employed  by  the  department ; 
while  work  which  varies  much  with  the  season, 
such  as  the  removal  of  dead  animals,  street 
sprinkling  and  the  disposal  of  snow,  is,  in  most 
cities,  let  to  contractors  who  are  subject  to  the 
call  of  the  department,  but  are  better  able  to 
supply  the  sudden  demands  for  men  and  teams 
at  any  point. 

For  a  long  time  in  Europe,  and  of  late  in 
America,  the  men  of  the  departments  of  street 
cleaning  have  been  protected  in  their  employ¬ 
ment  by  civil  service  rules  which  insure  their 
positions  during  efficiency  and  good  conduct: 
and  in  Europe  they  receive  pay  during  sickness 
and  pensions  on  retirement.  This  has  had  the 
effect  of  providing  a  class  of  men  suited  to 
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the  work  and  contented  with  their  positions, 
and  in  raising  the  morale  of  the  departments. 
In  Europe  the  men  sometimes  wear  distinctive 
caps  or  some  other  badge  of  employment,  and 
in  some  cities  they  wear  a  modest  uniform. 
In  New  York  City  the  sweepers  are  garbed  in 
white,  because  this  is  most  conspicuous  on  a 
crowded  street  and  conduces  most  to  the  safety 
of  the  men  and  the  efficiency  of  the  depart¬ 
ment  ;  and  because  these  uniforms,  to  be  kept 
white,  must  be  thoroughly  washed  and  always 
in  good  sanitary  condition.  In  many  of  the 
older  and  larger  cities  of  Europe  —  Vienna, 
for  example  —  where  strict  obedience  to  law 
has  long  been  rigidly  enforced,  each  house¬ 
holder  keeps  his  portion  of  the  sidewalk  uni¬ 
formly  and  always  clean,  having  it  sprinkled 
and  swept  twice  daily  in  summer  and  kept  clean 
in  winter;  while  in  New  York  few  house¬ 
holders  regard  it  as  a  duty  and  a  point  of  honor 
to  keep  their  individual  sidewalks  clean  in  sum¬ 
mer  and  free  from  snow  and  ice  in  winter. 
In  New  York  it  is  very  common  to  see  a  news¬ 
paper  dropped  on  the  street  with  no  protest, 
whereas  in  Europe  such  an  act  would  almost 
certainly  cause  a  man’s  arrest  if  he  refused  to 
pick  up  the  paper.  There  are  streets  in  New 
York  where  one  sweeper  keeps  clean  20,000 
square  yards  of  pavement ;  there  are  other 
streets,  in  the  crowded  districts,  where  one 
man’s  work  is  to  keep  clean  1,000  square  yards. 
In  the  latter  case  the  pavement  is  laboriously 
swept  seven  times  daily. 

The  late  Street  Commissioner  Waring,  of 
New  York,  at  the  close  of  his  administration 
made  a  report  considering  in  succession  13  fac¬ 
tors  which  were  deemed  to  be  beyond  the  con¬ 
trol  of  the  department,  and  for  each  was  de¬ 
termined  approximately  its  relative  difficulty. 
They  were : 

(1)  Kind  of  pavement  —  asphalt,  100;  wood,  100,  brick, 
100;  granite,  150;  Belgian  block,  160;  cobble,  400. 

(2)  Condition  of  pavement  —  good,  100;  fair,  120;  bad, 
140. 

(3)  Amount  of  traffic  —  light,  100;  medium,  140;  heavy, 
180;  dense,  250. 

(4)  Amount  of  car  track  —  on  basis  of  30-foot  street  with 
single  track. 

(5)  Kind  of  car  track  rail  —  none,  100;  flat  or  grooved, 
110;  T  rail,  120. 

(6)  Amount  of  sanding  —  little,  110;  much,  120. 

(7)  Amount  of  sprinkling  —  heavy,  125. 

(8)  Elevated  railroad  —  110. 

(9)  Character  of  population  —  good,  100;  fair,  200;  bad, 
300. 

(10)  Presence  of  schools  —  110. 

(11)  Existence  of  markets  —  125;  or  (12)  Push-cart 
stands  —  175. 

(13)  Vicinity  of  unpaved  streets  —  200. 

That  a  street  bears  heavy  traffic  is  seen  to 
have  more  influence  on  the  labor  of  sweeping 
than  that  it  has  granite  instead  of  asphalt 
pavement.  The  amount  of  traffic  affects  the 
cost;  but  no  other  single  cause  contributes  so 
much  to  the  difficulty  and  expense  of  sweeping 
as  the  action  of  careless  and  thoughtless  per¬ 
sons  in  making  the  public  streets  the  receptacle 
of  all  kinds  of  rubbish  —  fruit  parings,  bits  of 
paper,  etc. —  of  which  they  wish  to  be  rid,  and 
which  a  little  consideration  would  induce  them 
to  deposit  in  some  can  which  might  be  emptied 
into  a  cart  without  the  trouble  of  sweeping 
and  shoveling  from  the  pavement. 

Machine  sweepers  (horse  or  automobile) 
lessen  the  cost  of  street  cleaning,  and  may  be 
used  to  advantage  with  preliminary  sprinkling 


on  wide,  level,  well-paved  streets,  between  mid¬ 
night  and  dawn ;  but  their  service  on  crowded 
streets  in  daytime  is  impracticable. 

A  fall  of  snow  is  such  an  impediment  to 
city  traffic,  which  is  usually  conducted  on 
wheels  even  in  winter,  that  it  is  recognized  as 
a  duty  of  the  departments  of  street  cleaning  to 
remove  it  promptly  from  important  streets, 
especially  from  the  lines  of  daily  food  distribu¬ 
tion  and  from  the  avenues  of  daily  approach  to 
the  business  districts.  The  numbers  of  men 
and  teams  suddenly  required  are  very  large,  and 
dumping  facilities  are  in  general  quite  inade¬ 
quate  to  the  work.  The  cost  is  also  great  — 
about  $125  per  mile  of  street  per  inch  of  snow, 
or  $1,250  per  mile  of  street  for  a  10-inch  fall. 
For  these  reasons  numerous  efforts  have  been 
made  to  develop  practical  processes  for  melting 
the  snow  as  it  lies,  or  at  least  on  the  block 
where  it  lies,  and  running  the  water  into  the 
nearest  sewer  opening.  Machines  for  the  pur¬ 
pose  have  been  tried  in  many  cities  for  many 
years,  but  have  usually  proved  unequal  to  the 
task,  because  of  the  cost  of  melting.  The 
most  satisfactory  method  where  there  is  plenty 
of  water  in  the  city  pipes,  that  is  well  above 
the  freezing  point,  is  to  turn  a  hydrant  hose 
on  the  snow  and  wash  it  down  the  gutters. 
Of  course  this  method  is  applicable  only  to  a 
light  fall,  or  to  the  remnant  of  a  heavy  snow- 
faH. 

In  all  street  dirt  disease  germs  lurk  in  un¬ 
known  numbers,  and  when  the  dirt  is  dry  and 
dust  is  raised  by  passing  traffic  or  by  winds,  the 
dust  and  the  germs  find  lodgment  in  eyes, 
nostrils  and  mouths,  and  the  work  of  disease 
is  begun.  Of  course  the  dust  and  the  germs 
are  the  thicker  the  nearer  the  pavement,  and 
no  other  cause  is  necessary  to  explain  why  the 
children  of  the  crowded  streets  are  so  affected. 
Careful  experiments  carried  out  in  New  York 
by  Commissioner  Woodbury,  with  germ  cul¬ 
tures  from  plates  exposed,  some  at  the  curb 
level  and  some  at  six  feet  above,  exhibited  a 
wonderful  difference  in  the  number  of  germs 
which  found  lodgment  on  the  plates  in  differ¬ 
ent  parts  of  the  city.  At  the  curb  level  the  evi¬ 
dence  of  the  plates  showed  on  the  average  five 
times  as  many  germs  as  at  six  feet  above.  In 
a  tenement  district  densely  populated,  where  push 
carts  are  numerous  and  traffic  heavy,  as  many 
as  9,600  germs  were  caught  in  a  15-minute  ex¬ 
posure  of  a  plate  two  and  one-fourth  inches  in 
diameter.  In  another  part  of  the  city,  in  a 
residential  district,  with  heavy  traffic  but  well- 
flushed  pavement,  only  54  colonies  were  found 
after  a  15-minute  exposure. 

The  relative  costs  of  street  cleaning  in  dif¬ 
ferent  cities  of  the  world  are  impossible  of 
comparison,  because  the  conditions  and  the 
standards  of  cleanliness  vary  so  much,  and  be¬ 
cause  the  work  of  the  department  has  nowhere 
been  reduced  to  an  exact  science.  But  in  gen¬ 
eral  the  cost  in  Europe  is  much  less  than  in 
America  because  of  the  greater  waste  and  care¬ 
lessness  of  the  average  American  citizen,  and 
because  of  the  lower  wage  cost  in  Europe.  The 
cost  of  ^  street  cleaning  in  Manhattan  and  the 
Bronx,  including  the  collection  and  removal  of 
house  waste  but  not  the  removal  of  snow,  be¬ 
fore  the  war  prices  set  in  was  about  $7,000 
annually  per  mile  of  street.  In  Vienna,  where 
only  some  25  miles  of  street  in  the  heart  of  the 
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city  is  kept  thoroughly  clean,  the  annual  cost, 
excluding  snow  removal,  was  about  $5,000  per 
mile.  In  Budapest,  where  the  pavement  is  ex¬ 
cellent  and  where  much  value  is  recovered  by 
sorting  the  wastes,  the  annual  cost  was  not  far 
from  $2,000  per  mile.  In  Paris  it  was  about 
the  same.  In  Brussels  the  cost  was  about  $1,350 
per  mile.  In  Birmingham,  England,  the  cost 
was  still  less,  though  wages  were  higher  than 
on  the  Continent.  See  Wastes,  City,  Dis¬ 
posal  of. 

STREET  RAILWAYS.  See  American 
Street  Railways;  Railways,  Street. 

STREIGHT’S  RAID  FROM  TUSCUM¬ 
BIA,  Ala.  In  the  spring  of  1863  General 
Rosecrans  organized  an  expedition  to  cut  the 
communications  of  General  Bragg’s  army,  then 
at  Tullahoma,  Tenn.  The  objective  point  was 
the  railroad  south  of  Dalton  in  northwestern 
Georgia.  For  this  purpose  Col.  A.  D.  Streight, 
51st  Indiana,  who  had  suggested  the  expedi¬ 
tion,  was  designated  to  lead  it,  and  was  given 
a  provisional  infantry  brigade  of  1,700  men, 
composed  of  the  51st  and  73d  Indiana,  80th 
Illinois,  Third  Ohio  and  two  companies  of  Ten¬ 
nessee  cavalry.  He  was  ordered  *to  Nashville 
to  organize  the  expedition.  His  instructions 
were  to  descend  the  Cumberland  River  to 
Palmyra,  thence  to  Fort  Henry,  on  the  Ten¬ 
nessee,  and  sweep  around  the  rear  of  Bragg’s 
army,  cut  all  his  railroad  communications  in 
northern  Georgia,  destroying  manufactories  and 
depots  of  supplies,  and  in  every  way  to  cripple 
the  Confederates.  Having  obtained  a  partial 
outfit  of  unserviceable  mules,  depending  upon 
the  country  for  a  further  supply,  Streight  left 
Nashville  11  April,  with  his  troops  on  steam¬ 
boats,  and  landed  at  Palmyra,  from  which  point 
he  marched  across  to  Fort  Henry,  gathering  on 
the  way  as  many  serviceable  mules  as  possible. 
He  remained  at  Fort  Henry  until  the  fleet  of 
steamboats  went  down  the  Ohio  and  up  the 
Tennessee  to  that  point,  when  he  again  em¬ 
barked  his  men  on  the  17th  and  landed  at  East- 
port  on  the  20th  of  April.  On  the  21st,  with 
General  Dodge,  who  with  7,000  cavalry  and 
infantry  had  marched  by  way  of  Corinth  and 
Iuka,  to  protect  the  movement,  he  moved  on 
Tuscumbia  to  mask  his  real  intention.  Follow¬ 
ing  Dodge,  who  steadily  pushed  back  Roddey’s 
cavalry,  he  arrived  at  Tuscumbia  on  the  24th, 
and  being  supplied  by  Dodge  with  some  animals 
and  rations,  and  leaving  his  sick  and  disabled 
men  with  Dodge,  who  was  to  return  to  Corinth, 
after  holding  the  enemy  until  Streight  could 
get  a  good  start,  at  midnight  of  26  April, 
with  only  300  of  his  1,500  men  on  foot,  Streight 
cut  loose  from  Dodge,  started  southward  in  a 
heavy  storm,  and  scouring  the  country  for 
horses  and  mules  arrived  at  Moulton,  after 
some  slight  skirmishing,  about  dark  of  the  28th. 
At  midnight,  every  man  being  mounted,  he  re¬ 
sumed  the  march  eastward  to  Day’s  Gap,  about 
35  miles,  bivouacking  on  the  night  o£  the  29th 
at  the  east  foot  of  the  gap.  March  was  re¬ 
sumed  before  daylight  next  morning,  and  before 
his  rear  guard  had  cleared  the  gap  Forrest’s 
cavalry  was  upon  it.  With  1,200  men  and 
eight  guns  Forrest  had  left  Courtland,  Ala., 
16  miles  north  of  Moulton,  at  the  same  hour 
Streight  had  left  Moulton,  and  with  scarcely 
a  halt  had  overtaken  him.  Streight  formed 
an  ambuscade  into  which  Forrest  rode  and 


was  repulsed  with  the  loss  of  two  of  his  guns. 
This  check,  with  Forrest’s  necessity  for  rest, 
gave  Streight  an  advantage  of  time,  which  he 
improved,  and  in  the  forenoon  of  1  May  he 
reached  Blountsville,  after  a  running  fight  in 
which  he  was  hard  pressed  and  some  of  his 
men  captured.  Here  Streight  seized  fresh  ani¬ 
mals,  discarded  wornout  ones,  distributed  ammu¬ 
nition  and  rations,  burned  his  wagons  and  near 
noon  started  for  Rome,  Ga.,  the  seat  of  ex¬ 
tensive  iron  works,  which  he  thought  to  de¬ 
stroy.  His  column  was  not  fairly  in  motion 
before  his  rear  guard  was  attacked  in  the 
streets  of  the  town.  There  was  a  running  fight 
from  Blountsville  to  the  Black  Warrior  River, 
and  upon  reaching  the  river  Streight  was  com¬ 
pelled  to  make  a  stand.  Forrest  was  beaten 
off,  and  at  5  p.m.  Streight  crossed  the  river 
and  moved  on  with  but  little  more  interruption, 
until  9  a.m.  of  the  2d,  when  his  rear  guard  was 
fiercely  attacked  at  the  crossing  of  Black  Creek, 
near  Gadsden.  Forrest  was  held  in  check  some 
time  by  the  burning  of  the  bridge  and  Streight 
continued  the  march  to  Gadsden,  where  he  made 
a  short  halt  to  rest  his  men  and  animals.  Con¬ 
tinuing  the  march  at  4  p.m.,  he  again  halted  15 
miles  beyond  Gadsden  to  procure  forage  for 
his  animals.  Meanwhile  Forrest  was  pressing 
him  closely,  drove  in  his  rear  guard  and  made 
a  general  attack,  in  which  he  was  repulsed  and 
fell  back,  and  as  it  was  growing  dark  Streight 
withdrew  half  a  mile;  but  Forrest  moving  to 
flank  him,  he  again  resumed  his  retreat  intend¬ 
ing  to  reach  Rome  and  burn  the  bridge  over  the 
Chattooga.  When,  near  Cedar  Bluffs,  Ala., 
he  was  again  overtaken  and  attacked  by  For¬ 
rest,  he  found  the  bridge  over  the  Chattooga 
held  by  the  enemy;  his  men  and  horses  had 
broken  down;  he  had  no  hope  of  accomplishing 
the  principal  object  of  his  expedition;  and  at 
noon  3  May  he  surrendered  1,365  men.  He  had 
lost  in  killed,  wounded  and  captured  prior  to 
the  surrender  145  men.  The  captives  were  sent 
to  Richmond  and  confined  in  Libby  prison, 
from  which  Streight  escaped  in  February  1864 
by  burrowing  under  the  foundation  walls.  Con¬ 
sult  (Official  Records*  (Vol.  XXIII)  ;  Wyeth, 
(Life  of  Gen.  N.  B.  Forrest.* 

E.  A.  Carman. 

STRELETS  (pi.  Streltsi),  Russian,  sharp¬ 
shooter,  the  life-guards  of  the  Russian  tsars 
until  the  reign  of  Peter  the  Great.  They  were 
instituted  by  Ivan  the  Terrible  in  the  latter 
half  of  the  16th  century  as  a  national  guard; 
for  200  years  they  rendered  valuable  service  to 
the  empire.  They  amounted  sometimes  to 
40.000  highly-trained  men.  Their  numerous 
privileges  and  their  frequent  insurrections  made 
them  as  formidable,  as  the  Roman  praetorians 
or  the  Turkish  janissaries.  On  the  death  of 
Tsar  Feodor  in  1682,  the  double  family  of 
Alexis,  his  father,  struggled  to  seize  the  crown. 
The  Streltsi  joined  in  the  revolt  of  the  people 
of  Moscow  caused  by  false  rumors  that  the 
young  tsarevitch  Ivan  (half-brother  of  Peter), 
had  been  strangled.  Followed  by  an  immense 
crowd,  20,000  Streltsi  marched  to  the  Kremlin, 
dragging  cannon  behind  them.  When  the 
dowager  tsaritsa  appeared  with  the  two  princes 
the  revolt  was  almost  ended.  A  violent 
harangue  against  the  rioters  by  Prince  Mikhael 
Dolgoruki  inflamed  the  Streltsi,  who  flung  him 
from  the  top  of  the  red  staircase  upon  their 
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pikes.  They  sacked  the  palace,  murdering  all 
who  fell  into  their  hands.  The  violent  re¬ 
forms  of  Peter  the  Great  met  with  strong  op¬ 
position  from  the  Streltsi,  who  likewise  suffered 
hardships  and  privations  while  campaigning  in 
distant  and  inhospitable  regions.  Thousands 
deserted  from  the  ranks  while  Peter  was  abroad 
in  1697 ;  others  revolted,  deposed  their  officers 
and  marched  against  Moscow.  They  were 
stopped  on  the  banks  of  the  Istra  by  Generals 
Gordon  and  Schein  with  regular  troops.  The 
Streltsi  presented  a  petition  setting  forth  their 
grievances,  when  4,600  were  arrested.  Peter 
hastened  home  from  Vienna,  determined  to 
crush  the  turbulent  troops.  Hundreds  of  the 
Streltsi  underwent  terrible  tortures ;  230  were 
taken  in  carts  to  the  Red  Place  in  Moscow  on 
1  Oct.  1698,  followed  by  their  wives  and  chil¬ 
dren.  In  seven  days  a  thousand  Streltsi  were 
executed.  Peter  obliged  his  nobles  to  assist  at 
the  wholesale  slaughter,  and  it  is  said  that  on 
the  last  day  the  tsar  himself  chopped  off  the 
heads  of  84  Streltsi,  The  removal  of  the 
corpses  was  forbidden;  (<for  five  months  the 
Muscovites  had  before  their  eyes  the  spectacle 
of  the  dead  bodies  hanging  from  the  battle¬ 
ments  of  the  Kremlin  and  the  other  ramparts.^ 
The  Streltsi  as  a  distinot  organization  ceased 
to  exist.  Some  20,000  of  the  survivors  were 
distributed  among  the  regular  army. 

STRELITZIA,  a  genus  of  perennial  herbs 
of  the  family  Musacece.  The  ‘species,  of  which 
there  are  less  than  half  a  dozen,  are  natives  of 
South  Africa,  and  are  called  bird  of  paradise 
flowers.  They  have  stout  rhizomes,  more  or 
less  woody,  usually  shoft  stems,  long  petioled, 
generally  large  paddle-like  leaves,  and  showy 
flowers  of  striking  form.  The  genus  is  closely 
related  to  Musa  (banana,  plantain,  etc.), 
Ravenala  (travelers’  tree  of  Madagascar), 
Maranta}  Curcwna  and  Canna  (some  of  which 
furnish  starch  and  arrowroot).  The  best- 
known  species  (S.  regince )  grows  about  three 
feet  tall,  and  has  a  spathe  about  six  inches  long, 
purplish  at  its  base,  and  surrounding  the  bases 
of  about  six  orange  and  bluish-purple  flowers. 

STRENGTH  OF  MATERIALS.  The 

relation  between  force  and  the  distortion  it 
produces  in  materials  of  construction  (metal, 
stone,  timber,  etc.),  the  harmful  effects  of  force, 
and  the  proportioning  of  materials  safely  to  re¬ 
sist  given  forces  are  studied  under  this  title. 
For  brief  notes  on  the  history  of  the  subject  see 
the  article  Elasticity. 

Stress  and  Strain. —  Since  forces  are  dis¬ 
tributed  over  surfaces,  and  not  concentrated 
at  points  as  in  the  mechanics  of  rigid  bodies, 
the  concept  of  force-per-unit-area  is  of  funda¬ 
mental  importance ;  it  is  called  stress  in  this 
article  although  stress  is  generally  used,  as  be¬ 
ing  synonymous  with  force;  this  use  is  con¬ 
fusing  as  well  as  superfluous.  If  the  stress  is 
normal  (perpendicular)  to  the  surface  on  which 
it  acts  it  is  called  normal,  or  tensile  or  com¬ 
pressive  stress;  if  tangential  it  is  called  shear. 
The  deformation  resulting  from  the  application 
of  force  may  be  manifested  as  a  change  of 
length,  of  area  or  cross-section,  of  volume,  or 
of  angle.  The  change  of  length  (or  area,  or 
volume)  per  unit  length  (or  area,  or  volume)  is 
called  linear  (or  areal,  or  volumetric)  strain. 
Strains  are  purely  numerical  ratios ;  they  aje 
not  lengths,  areas  or  volumes.  If  a  rectangle 


drawn  on  any  plane  in  a  stressed  material  is 
distorted  into  a  parallelogram  the  change,  in 
radians,  of  any  one  of  its  right-angles  is  called 
the  shear  strain  for  reasons  which  will  be  evi¬ 
dent  presently.  The  deformation  produced  by 
stress  requires  time  to  develop.  Tar,  for  in¬ 
stance,  is  brittle  or  fragile  under  quickly  ap¬ 
plied  loads  and  breaks,  like  flint,  with  a  smooth 
conchoidal  fracture.  It  behaves  like  a  very 
rigid  solid  under  sudden  blows,  but  under  the 
smallest  forces  applied  for  a  long  time  it  flows 
as  if  it  were  a  liquid;  under  gradually  applied 
large  forces  it  is  plastic  and  can  be  kneaded 
like  dough  or  putty.  Metals  behave  in  the  same 
kind  of  way  but  to  a  decidedly  smaller  extent. 
The  full  effect  of  stress  is  not  produced  im¬ 
mediately  although  the  greater  part  arises  very 
quickly.  If  the  stress  is  removed  some  of  the 
distortion  disappears  at  once,  some  takes  hours, 
days  or  even  months  to  vanish,  and  some  re¬ 
mains  permanently.  The  property  of  recover¬ 
ing  from  deformation  is  called  elasticity.  A 
body  that  recovers  completely  and  resumes  its 
original  dimensions  is  said  to  be  perfectly  elastic 
for  the  particular  stress  that  acted  on  it.  The 
slow  return  to  shape,  occurring  during  the 
second  period  of  recovery,  is  the  elastic  after¬ 
effect  discovered  by  Weber  in  1835;  some  very 
curious  phenomena  are  associated  with  it.  The 
after-effect  has  thus  far  been  of  no  importance 
in  engineering  but  it  is  not  unlikely  that  its 
study  will  help  to  clear  up  difficulties  met  with 
in  the  molecular  derangements  resulting  from 
stress.  For  an  exhaustive  account  consult  the 
article  by  Braun  and  Jaeger  in  Winkelmann’s 
(Handbuch  der  Physik,5  Vol.  I,  1908. 

Laws  of  Elasticity. —  For  many  metals  and 
certain  other  materials  the  laws  of  elasticity, 
i.e.,  the  relations  between  stress  and  strain,  are 
quite  simple ;  they  date  from  the  time  of  Hooke 
in  1678.  If  a  tensile  or  compressive  force  F 
is  applied  at  the  end  of  a  rod  or  bar  of  length 
/  and  cross-section  A  it  produces  a  change  of 
length  A/;  if  the  force  is  not  too  large  these 
quantities  are  connected  by  the  experimentally 
discovered  equation 

F  EM 
A  l 

In  terms  of  stress  and  strain,  putting  F/A  —  p 
and  A l/l~s,  we  have 

p  —  Es 

where  E  is  a  constant  called  Young  modulus ;  its 
value  depends  on  the  material  and,  within  cer¬ 
tain  limits,  not  upon  the  stress.  For  iron  and 
steel  E  is  the  same  for  tension  as  compression; 
for  cast  iron  and  stone  this  linear  relation  does 
not  hold  at  all;  for  wood  E  depends  upon 
whether  p  is  along  or  across  the  grain.  Typical 
values  of  E  in  pounds  per  square  inch  are 
steel  (tens,  or  comp.)  30,000,000;  cast  iron 
(tens.)  15,000,000;  concrete  (comp.)  2,000,000; 
wood  (along  grain)  1,500,000. 

When  a  bar  is  stretched  (compressed)  longi¬ 
tudinally  its  cross-section  gets  smaller  (larger) 
without  change  of  shape,  all  transverse  di¬ 
mensions  in  any  plane  growing  proportionally 
smaller  (larger).  If  ^  is  the  longitudinal  strain 
and  s'  the  lateral  strain  —  the  strain  of  any  line 
in  a  cross-section  — 

s'  ^  s/m 

where  m  is  constant  for  a  given  material  and 
generally  independent  of  the  stress.  1  /m  is 
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called  Poisson's  ratio  (See  article  Elasticity)  ; 
for  steel  and  iron  1/ m  =  0.3  approximately. 

F=qA 


E? - ~ 

©i 

Tj 

l 

•  • 

1  * 

< 

# 

* 

i 

9 

♦ 

i 

f 

Fig.  1. 

Experiment  shows  that  if  a  tangential  force 
acts  on  top  of  a  block  fastened  at  the  base,  as 
in  Fig.  1,  the  displacement  of  the  top  is  within 
certain  limits  proportional  to  the  force,  i.e. 
F  cc&l.  Using  q  for  the  shear  stress  we  may 
write  this  in  the  form 

✓  q~  G  tan  <f> . 

In  nearly  all  cases  4>  is  so  small  as  to  be 
very  closely  equal  to  its  tangent 

where  U  is  the  modulus  of  shear  or  modulus 
of  rigidity;  it  depends  on  the  material  but  in 
many  cases  not  upon  the  stress.  is  the  angle 
of  shear  or  the  shear  strain ;  it  must  be 
measured  in  radians.  Typical  values  of  G  in 
pounds  per  square  inch  are:  Steel,  12,000,000; 
cast  iron,  6,000,000;  stone,  1,800,00;  wood 
(across  grain),  400,000. 

All  materials  are  compressible.  If  a  cubical 
block  is  subjected  to  equal  compressive  stresses 
p  on  all  _  six  faces  experiment  shows  that  the 
volumetric  strain,  Av/v,  varies  directly  as  p, 
i.e. 

.  _ KAv 

^  v 

where  K  is  the  bulk  modulus  and  depends  only 
on  the  material.  As  proved  in  the  article 
Elasticity  the  four  constants  E ,  G,  K  and 
m  are  related  as  follows : 

mE==2G  (1  m)  —2>K  (m  —  2). 

Testing  Machines.— It  would  seem  to  be 
comparatively  simple  to  find  experimentally  the 
safe  stress  a  body  can  carry.  Yet  it  is  not 
simple  because  it  is  difficult  to  test  for  one  kind 
of  stress  without  having  some  other  kind 
present;  furthermore  it  is  not  definitely  known 
what  stress  or  combination  of  stresses  is  the 
ultimate  cause  of  failure.  The  precise  meaning 
of  the  word  “strength®  is  not  fully  understood; 
that  is,  we  do  not  know  upon  what  properties 
of  a  material  its  strength  depends.  The  best 
we  can  do  in  the  physical  testing  of  materials  is 
to  find  by  direct  and,  if  possible,  imitative  ex¬ 
periments  the  values  of  the  elastic  constants  and 
the  stresses  p  and  q  that  enter  the  formulas 
derived  in  the  rational  mechanics  of  perfectly 
elastic  bodies.  Shear  stresses  are  best  found 
by  experiments  on  circular  shafts  in  torsion; 
tensile  tests  are  made  by  subjecting  a  test  piece 
of  specified  size  and  shape  to  direct  pull.  As 
both  kinds  of  tests  are  made  in  about  the  same 
way  we  shall,  on  account  of  lack  of  space, 
describe  only  the  latter.  Testing  machines  dif¬ 
fer  in  the  devices  used  for  applying  and  measur¬ 
ing  the  loads;  they  are  fully  discussed  in  John¬ 
son,  J.  B.,  ^he  Materials  of  Construction 
(1919)  ;  Martens,  Adolf,  handbook  of  Testing 
Materials }  (translated  by  Henning,  1899)  ; 
Unwin,  ‘Testing  of  Material  (1910). 


Testing  machines  may  be  divided  broadly 
into  three  classes  according  to  the  manner  in 
which  the  applied  load  is  measured:  (1)  lever 
balance;  (2)  hydraulic  press  gage;  (3)  spring 
balance.  In  type  (1)  the  load  is  applied  by 
means  of  a  screw-press  or  a  hydraulic  press 
but  is  measured  with  a  lever  balance  as  in  the 
ordinary  platform  scales.  Fig.  2  (a),  after 
Martens,  is  a  schematic  representation  of  this 


tvpe ;  it  shows  only  the  bare  principle  and  omits 
the  actual  arrangement  of  levers,  supporting 
frame,  method  of  gripping  and  applying  the 
load,  measuring  the  extension  and  details  of 
design.  The  machines  made  by  Riehle  and  by 
Olsen  are  of  this  kind;  so  are  those  made  by 
Wicksteed^  in  England,  Martens  in  Germany 
and  Marie  in  France,  except  that  the  lever 
system  is  attached  to  the  upper  shackle  or 
clamp.  The  Olsen  at  the  Bureau  of  Standards 
in  Pittsburgh  is  the  most  powerful  machine  in 
the  world,  having  a  capacity  of  10,000,000 
pounds  compression ;  it  is  used  for  tests  on  full- 
size  columns  and  masonry  piers.  In  type  (2) 
one  of  the  shackles  is  connected  to  the  dia¬ 
phragm  of  a  hydraulic  chamber  the  pressure 
in  which  is  read  on  a  gage.  The  load  is  ap¬ 
plied  at  the  other  shackle  either  mechanically 
or  hydrostatically.  Fig.  2  ( b )  shows  the  es¬ 
sentials  of  an  Emery  machine.  The  Emery, 
designed  at  the  Watertown  arsenal  in  1879  for 
the  United  States  government,  differs  from 
other  types  in  having  flexible  steel  plate-fulcra 
instead  of  knife  edges;  the  one  at  the  Bureau 
of  Standards  in  Washington  can  take  specimens 
35  feet  long  and  subject  them  to  a  push  of 
2,300,000  pounds  or  a  pull  of  half  as  much. 
The  Martens  machine  is  similar  to  Fig.  2(b) 
only  the  diaphragm  is  so  arranged  as  to  com¬ 
press  the  water  in  the  gage  chamber;  in  the 
Whitworth  a  gage  is  attached  directly  to  the 
hydraulic  press  that  applies  the  load.  Type  (3) 
is  represented  by  the  Dalby  weigh-bar  ma¬ 
chine.  (Consult  Dalby,  ‘An  Optical  Load  Ex¬ 
tension  Indicator,*  in  Proceedings  Royal  So¬ 
ciety,  Vol.  LXXXVI,  1912;  ‘Load  Extension 
Diagrams*,  ib.,  Vol.  88,  1913;  The  Engineer 
1917;  pp.  422,  453,  468).  Dalby  describes  it 
thus “The  instrument  is  self-contained  and  its 
principal  element  is  a  hollow  bar  of  fine  steel 
about  a  foot  long.  This  bar,  called  the  weigh- 
bar,  hangs  by  one  end  from  the  upper  shackle 
of  a  vertical  testing  machine.  The  other  end 
is  coupled  to  the  specimen  bar  to  be  broken, 
and  the  lower  end  of  the  specimen  bar  is  se¬ 
cured  in  the  lower  shackle  of  the  testing 
machine.  .  .  .  The  cross-sections  of  the  bars 
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are  proportioned  so  that  the  pull  applied  through 
them  is  ultimately  able  to  break  the  specimen 
bar  without  loading  the  weigh-bar  beyond  its 
elastic  limit.  .  .  .  The  stretch  of  the  weigh- 

bar  is  used  to  determine  the  load,®  and  is  meas¬ 
ured  by  the  movement  of  a  spot  of  light 
recorded  on  a  photographic  plate.  The  spot 
moves  horizontally  in  proportion  to  the  load  on 
the  weigh-bar  and  vertically  in  proportion  to 
the  stretch  of  the  specimen  bar;  the  resultant 
locus  on  the  photographic  plate  is  the  load- 
stretch  diagram  of  the  specimen  which  is  being 
tested.  The  idea  used  by  Dalby  is  not  new  but 
he  has  employed  it  very  skilfully.  Actual 
spring  balances  were  in  existence  long  before 
in  small  machines  for  testing  paper,  cloth  and 
wire;  in  1890  Martens  designed  a  50-ton  ma¬ 
chine  having  a  steel  bar  instead  of  a  spring  and 
Kennedy  and  Ashcroft  had  employed  a  similar 
device  in  1886.  Dalby’s  form  is  superior  to  the 
earlier  ones  because  the  inertia  of  the  moving 
parts  is  reduced  to  a  very  small  minimum  and 
the  recording,  being  photographic,  does  away 
with  the  unavoidable  friction  of  pencil  re¬ 
corders.  Diagrams  may  be  taken  in  less  than 
two  seconds  from  start  to  break. 

Extensometers. —  Elastic  deformations  are 
usually  so  small  that  delicate  instruments  are 
required  in  measuring  them.  Fig.  3  shows  in 
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bare  principle  several  types  of  extensometers  or 
extension-measurers ;  for  more  detailed  in¬ 
formation  consult  the  works  by  Martens,  John¬ 
son  and  Unwin  cited  above,  and  also  Morrow, 
Measurement  of  Strains)  (in  Proc.  Inst.  Mech. 
Eng.,  April  1904)  ;  Dalby’s  photographic  ex- 
tensometer  is  described  in  the  references  al¬ 
ready  given.  In  the  direct  form,  Fig.  3,  two 
brackets  are  clamped  to  the  specimen  bar  at  a 
fixed  distance  apart.  The  stretch  of  this  length 
is  found  by  noting  the  separation  between  the 
end  of  a  micrometer  screw  on  the  upper  clamp 
and  the  end  of  a  fixed  rod  on  the  lower.  In 


Ewing’s  extensometer  the  stretch  is  read 
through  a  small  telescope  focused  on  a  scale  at¬ 
tached  to  the  lower  clamp ;  multiplying  levers 
(not  shown  here)  are  used  so  that  readings  may 
be  taken  to  a  precision  of  one  part  in  50,000. 
The  displacement  of  the  end  of  the  lever  in 
Goodman’s  instrument  is  read  on  a  circular 
scale.  The  form  devised  by  Martens  is  ex¬ 
tremely  delicate  and  precise  but  correspondingly 
difficult  to  calibrate  and  to  use.  A  double 
knife-edge  carrying  a  mirror  M  is  supported 
between  the  test  piece  and  a  stationary  or  idle 
rod;  relative  motion  due  to  stretching  tilts  the 
mirror  and  the  angular  deflection  of  a  ray  of 
light  reflected  by  it  is  measured  on  a  scale. 
Several  recording  extensometers  have  been 
used  but  the  best  is  that  of  Dalby. 

Shape  of  Test  Pieces. —  Elastic  properties 
and  strength  depend  on  the  shape  and  size  of 
the  test  specimen  for  several  reasons.  Local 
stresses  due  to  clamps  and  grips  have  greater 
disturbing  effects  on  small  pieces  than  on  large; 
rolling,  machining,  etc.,  produce  a  surface 
layer  which,  like  the  capillary  film  on  liquids, 
has  properties  different  from  those  within  the 
material ;  blow-holes,  minute  cracks  and  par¬ 
ticles  of  foreign  substance  are  relatively  larger 
in  smaller  specimens ;  stress  tends  to  concen¬ 
trate  itself  at  corners,  edges,  abrupt  changes  in 
section  and  internal  cavities  so  that  in  a  test 
piece  having  such  peculiarities  it  is  difficult  to 
learn  what  stress  really  acts;  the  planes  or 
surfaces  of  separation  between  the  molecular 
crystal  groups  which  are  known  to  exist  in 
even  the  most  homogeneous  metals  are  oriented 
differently  throughout  the  mass  as  a  result  of 
which  two  specimens  cut  from  the  same  body 
show  somewhat  different  properties.  The 
differences  which  have  been  observed  between 
the  strengths  of  long  and  short  round  bars  cut 
from  the  same  stock  are  due  largely  to  lack  of 
homogeneity.  Chaplin  (in  Van  Nostrand’s 
Engineering  Magazine,  December  1880  and 
in  Proceedings  Engineers  Club,  Philadelphia, 
March  1882)  has  calculated  them  by  means  of 
the  theory  of  probabilities.  It  is  evident,  there¬ 
fore,  that  tests  give  comparative  results  at  best. 
The  American  Society  for  Testing  Materials 
accordingly  specifies  a  piece  about  18  inches 
long  and  two  inches  in  diameter,  the  middle 
nine  inches  being  turned  to  a  diameter  of  one 
and  a  half  inches  and  the  three  cylinders  thus 
formed  running  smoothly  —  without  shoulders 
—  into  one  another.  The  British  Standards 
Committee  recommends  a  cylindrical  bar  of  a 
length  equal  to  nine  times  its  diameter,  ex¬ 
tension  to  be  measured  on  a  middle  length  of 
not  less  than  eight  diameters.  Numerous  ex¬ 
periments,  especially  those  by  Bauschinger  and 
Martens,  have  shown  that  the  relations  be¬ 
tween  shape  and  strength  follow  closely  the 
law  suggested  by  Barba  (Memoirs  de  la 
Societe  des  Ingenieurs  Civils,  1880,  I,  p.  682)  : 
Under  identical  conditions  geometrically  similar 
bodies  of  the  same  material  suffer  similar  de¬ 
formations  under  the  same  stresses,  identical 
conditions)  are  difficult  to  realize  in  practice. 
An  approximation  to  Barba’s  law  will  obtain 
if  the  ratio  of  the  length  of  a  bar  to  the  square 
root  of  its  section  area  is  constant;  a  length 
of  20  to  an  area  of  n  would  be  convenient  as  a 
standard  but  is  considered  to  be  too  expensive 
to  prepare  for  use  in  commercial  tests. 
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Stress-strain  Diagrams.—  Hooke’s  law  is 
only  a  partial  statement  of  stress-strain  rela¬ 
tions  and  sometimes  does  not  apply  at  all.  The 
behavior  of  wrought  iron  and  structural  steel 
under  tension  in  the  testing  machine  is  ex¬ 
hibited  graphically  in  Fig  4  which  is  exag¬ 


gerated  in  order  to  show  characteristic 
peculiarities.  Compression  tests  are  not  satis¬ 
factory  from  a  strictly  scientific  standpoint : 
long  specimens  tend  to  bend  or  buckle  and  in 
short  blocks  the  local  strains  produced  at  the 
ends  manifest  themselves  too  strongly  even 
when  the  compression  plates  are  well  lubricated 
—  as  they  usually  are  not.  Up  to  a  certain 
point  P  stress  is  proportional  to  strain  and  the 
graph  is  a  straight  line  of  which  the  modulus 
E  is  the  slope ;  the  slope  seems  to  be  unaffected 
by  cold-working  the  material  whence  Rosenhain 
concludes  that  E  depends  more  on  the  nature 
of  the  atoms  themselves  than  on  their  arrange¬ 
ment.  P  is  the  proportionality  limit  and  marks 
the  point  beyond  which  Hooke’s  law  ceases  to 
hold;  the  material  may  or  may  not  be  perfectly 
elastic  within  this  region  or  beyond  it.  The 
limit  of  perfect  elasticity  —  briefly,  the  elastic 
limit  —  depends  on  the  accuracy  with  which 
small  extensions  can  be  measured  and  very 
largely  on  the  previous  history  of  the  material. 
(Consult  the  discussion  by  Bairstow,  Phil. 
Trans.  Roy.  Soc.  1912).  For  practical  purposes 
P  may  be  regarded  as  coincident  with  the 
elastic  limit.  At  P,  which  of  course  is  not  a 
sharply  marked  point,  the  locus  begins  to  curve 
downward  until  Y,  the  yield  point,  is  reached; 
Y  is  always  beyond  the  elastic  limit.  All  the 
strains  up  to  Y  develop  simultaneously  with  the 
stresses ;  beyond  Y  they  do  not  attain  their  full 
values  until  considerable  time  has  elapsed.  This 
plastic  flow  or  slow  growth  of  strain  under 
constant  stress  has  been  called  <creeping)  by 
Ewing;  when  the  stress  is  removed  the  strain 
creeps  back  but  does  not  wholly  disappear. 
This  lagging  in  the  diminution  of  strain  is 
named  hysteresis  and  belongs  to  the  group  of 
phenomena  associated  with  the  elastic  after¬ 
effect;  see  the  reference  above.  Plastic  flow 
occurs  with  hardly  any  increase  of  volume; 
during  elastic  strain  the  cross  sections  change 
according  to  Poisson’s  law.  The  serrated  part 
of  the  curve,  Y  to  A,  occurs  only  in  wrought 
iron  and  mild  steel ;  it  indicates  unstable  re¬ 
adjustments  in  crystal  grouping.  Real  ductile 
distortion  begins  at  A,  and  a  waist  of  hour¬ 
glass  shape  starts  to  form  near  the  middle  of 


the  test  piece.  If  the  stresses  are  calculated  by 
dividing  the  load  by  the  original  cross-section 
the  curve  runs  through  M  to  R  the  point  of 
rupture.  This  gives  nominal  stresses ;  the 
actual  stresses  determined  by  using  the  actual 
area  of  section  —  must  be  computed  as  they 
cannot  be  plotted  by  automatic  recorders. 

Other  materials  show  characteristically  dif¬ 
ferent  curves.  With  increase  of  carbon,  nickel, 
or  chromium  the  serrated  line  in  the  strain  di¬ 
agram  of  steel  smooths  out  and  plastic  ductility 
sets  in  immediately  after  the  yield  point;  the 
curve  from  A  onward  is  different  enough 
in  each  case  to  indicate  quite  closely  the  nature 
of  the  metal  under  test.  Neither  cast  iron 
(in  tension  or  compression)  not  concrete  (in 
compression)  follows  Hooke’s  law.  Some 
writers  infer  from  this  that  these  materials  are 
never  perfectly  elastic.  This  is  unjustifiable 
because  there  is  at  present  no  known  connec¬ 
tion  between  perfect  elasticity  and  the  pro¬ 
portionality  of  stress  and  strain.  Conclusions 
drawn  from  experiments  on  cast  iron  are  un¬ 
satisfactory  on  account  of  the  existence  of 
initial  stress  due  to  sudden  cooling.  Rolled 
aluminium  does  not  obey  Hooke’s  law  but  is  de¬ 
cidedly  elastic.  For  materials  such  as  these  Bach 
and  Schiile  have  proposed  the  empirical  law 
pn  =  Es 

where  n  is  a  constant  equal  in  the  case  of  cast 
iron  in  tension  to  1.07. 

Stress  Relations. —  In  most  engineering 
problems  the  stresses  at  any  point  in  a  body 
are  all  parallel  to  one  plane  and  are,  therefore, 
called  plane  stresses;  we  shall  limit  the  dis¬ 
cussion  to  this  case.  Stress  on  one  plane  at 
any  point  produces  stress  on  every  plane  at 
that  point.  Fig.  5  shows  an  infinitesimal  ele- 


Fig.  5 

ment  in  the  most  general  state  of  plane  stress, 
there  being  by  assumption  no  stresses  per¬ 
pendicular  to  the  paper.  The  stresses  on  any 
face,  for  example  the  left,  are  pi  normal,  and 
qi  tangential ;  the  corresponding  forces  are 
pidy  and  qidy  if  the  thickness  is  unity;  the 
other  stresses  are  assumed  to  act  as  in  the 
diagram.  As  the  element  is  in  equilibrium  un¬ 
less  vibrations  occur  the  sum  of  the  moments 
of  all  forces  —  not  stresses  —  about  a  central 
axis  normal  to  the  paper  must  yanish ;  al¬ 
though  the  stress  may  vary  from'  point  to  point 
it  is  constant  over  an  infinitesimal  area.  Hence 
|(?2  ±  g't)  dxdy  —  %(qi  +  q\)  dydx . 

In  the  limit g\  —  q\  and  q^  —  q'-i.  gi  =  <72  or:  shear 
stress  on  any  plane  through  a  point  is  always 
accompanied  by  equal  shear  stress  on  a  per¬ 
pendicular  plane  through  that  point,  both 
stresses  acting  away  from  or  toward  the  edge 
of  intersection  and  normal  to  it.  This  is 
Cauchy’s  theorem. 
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If  the  stresses  on  two  planes  X  and  Y  at  a 
point  P  are  known  as  in  Fig.  6,  the  stress  on 


any  other  plane  through  that  point  can  be 
found.  Pass  any  plane  at  an  infinitesimal  dis¬ 
tance  from  P  and  take  the  wedge  thus  formed 
as  a  free  body.  There  will  in  general  be  nor¬ 
mal  and  shear  stresses  p '  and  q  on  the  oblique 
plane.  If  the  hypothenuse  of  the  wedge  has  an 
area  dA  the  forces  on  it  will  be  p'dA  and  q'dA; 
the  horizontal  force  on  the  vertical  face  is 
pxdAsind ,  '  and  so  on  for  the  other  forces. 
By  resolving  along  p'  and  q'  respectively  and 
replacing  functions  of  6  by  functions  of  2d 
we  get 


P' 


Px — py 

2 


Px — py 

2 


cos  2d — q  sin  2d . . . 


(1) 


S' 


px-\~py 

2 


sin  2d  — q  cos  2d 


(2) 


which  remain  unchanged  when  dA  becomes 
zero.  They  are  the  stresses  at  P  on  any  oblique 
plane  of  angle  d.. 

When  q'= 0 


tan  2d 


2  q 

px  — py 


(3) 


which,  being  satisfied  by  the  two  values  9  and 
4?-f-90°,  shows  that  there  are  always  two 
orthogonal  planes  free  from  shear  stress.  They 
are  called  principal  planes  and  the  pure  normal 
stresses  on  them  principal  stresses.  If  (3)  is 
substituted  into  (1)  the  principal  stresses,  say 
pi  and  pi,  are  found  to  be _ . 

Pup2=  ^X  +  ^  ±%\j(px—py)2  +  4q2  .  .  .  (4) 


By  putting  dp'/dd  from  (1)  equal  to  zero  we 
get  the  important  fact  that  the  principal 
stresses  are  the  largest  and  smallest  normal 
stresses  in  the  body  at  P. 

While  there  are  always  two  pure  normal 
stresses,  pure  shear  exists  only  under  special 
conditions.  Take,  instead  of  X  and  Y,  the 
principal  planes  as  the  planes  of  reference. 
Then  in  (1)  and  (2)  q  drops  out,  px  and  py 
must  be  replaced  by  Pi  and  Pi,  and  d  stands 
for  the  angle  between  the  oblique  plane  and 
one  of  the  principal  planes; 


.*.  p' 


Pi  +  P*  Pl  -  Pi 


2 


cos  2d 


(5) 


Pi 


sin  2d  .  .  .  (6) 


The  condition  for  pure  shear  on  the  .oblique 
plane  is  p'—0  from  which 

26  =  ft  +  ft; 

P 1  Pi 

this  is  impossible  unless  pi  and  pi  are  opposite 
in  sign  or  unlike  in  sense.  Hence  pure  shear 
exists  only  when  the  principal  stresses  are  un¬ 
like.  If  they  are  unlike  but  numerically  equal, 


6  =45°.  But  pure  shears  are  not  in  general 
the  greatest  or  least  shears.  It  is  evident  from 
(6)  that  maximum  and  minimum  shears  occur 
when  0  =  45°;  in  other  words,  the  planes  of 
maximum  and  minimum  (greatest  numerical) 
shear  lie  at  45°  to  the  principal  planes.  The 
largest  shear  stress  is,  therefore, 


s'  =  i(pi  —  pi)  =  iV  {px  —  pvY  +  ig2"- (7) 

The  effect  of  a  stress  p  is  a  strain  p/E  in 
the  direction  of  P  and,  by  Poisson’s  law,  a 
lateral  strain  p/mE  perpendicular  to  P ;  they 
are  opposite  in  Sign.  Consequently  when  a 
block  is  acted  on  by  tensions  pi  on  one  pair  of 
opposite  faces  and  tensions  pi  on  a  pair  per¬ 
pendicular  to  the  first,  the  resultant  strain  Ei 
along  pi  is 


E 


—  _iL*_  P1  - 

1  E  mE 


(8) 


A  single  stress  equal  to  Ee i  acting  alone  in  the 
direction  of  pi  will  produce  the  same  strain  in 
this  direction  as  both  pi  and  pi\  in  this  re¬ 
spect  it  is  equivalent  to  them  and  is  called  the 
equivalent  simple  stress. 

Working  Stress;  Elastic  Failure. —  The 
mechanics  of  elastic  bodies  is  of  limited  value 
in  rational  designing  and  serves  only  as  a  re¬ 
fined  rule  of  thumb  until  it  is  decided  how 
large  a  stress  or  strain  a  material  can  safely 
resist,  how  large  a  stress  causes  ultimate  rup¬ 
ture  and  finally  whether  failure  is  produced  by 
normal  or  shear  stress  or  by  some  combination 
of  them.  Researches  initiated  by  Wohler  in 
1870  and  continued  by  Bauschinger,  Reynolds 
and  Smith  (Phil.  Trans.,  Roy.  Soc.,  1902,  p. 
265),  Stanton  and  Bairstow  (Proc.  Inst.,  Civil 
Engineering,  1906,  Vol.  CLXVI,  p.  78),  and 
others  have  shown  that  alternating  stresses 
(tension  to  compression)  well  below  the  elastic 
limit  may  produce  rupture  when  repeated  often 
enough.  A  familiar  illustration  of  this  phe¬ 
nomenon  is  that  springs  do  not  last  forever, 
although  they  might  never  be  stressed  beyond 
the  so-called  “safe®  limit.  It  used  to  fie  be¬ 
lieved  that  these  reversals  caused  the  material 
to  crystallize  or  become  granular.  This  is  now 
known  to  be  incorrect;  all  inorganic  bodies 
are  crystalline  under  the  microscope,  and  re¬ 
versed  stresses,  or  even  fluctuating  ones  always 
of  the  same  kind,  weaken  the  material  by  caus¬ 
ing  grinding  and  abrasion  on  planes  of  cleav¬ 
age.  Investigations  solely  with  the  aid  of 
testing  machines  will  throw  probably  little  light 
on  the  subject.  The  most  fruitful  results  are 
undoubtedly  to  be  looked  for  in  the  compara¬ 
tively  new  field  of  metallography.  This  is  con¬ 
cerned  with  the  microscopic  examination  of 
internal  structure.  The  first  attempt  to  bring 
the'  microscope  to  the  aid  of  the  testing  ma¬ 
chine  was  made  in  1864  by  Sorby  of  Sheffield, 
whose  work,  however,  remained  unknown  until 
it  was  independently  taken  up  again  by  Mar¬ 
tens  in  Germany  and  Osmond  in  France.  The 
subject  is  too  large  to  be  discussed  in  a  short 
article.  Consult  Mellor,  ‘Crystallization  of 
Iron  and  SteeP  (1905);  Rosenhain,  ‘Introduc¬ 
tion  to  Physical  Metallurgy  >  (1917),  and 

Humphrey,  ‘Metallography  of  Strain>  (1919). 

Both  strength  and  stiffness  need  to  be  con¬ 
sidered  in  designing.  No  structural  member 
may  yield  or  give  more  than  a  certain  amount 
apart  from  the  question  of  strength.  For  in¬ 
stance,  if  a  floor  beam  sags  by  an  amount 
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greater  than  about  one-third  per  cent  of  its 
length  a  plastered  ceiling  under  it  will  crack. 
Questions  of  rigidity  or  stiffness  are  decided 
by  means  of  mathematical  formulas  derived 
either  from  the  principles  of  mechanics  or  em¬ 
pirically.  They  are  based  on  Hooke’s  law  and 
on  the  assumption  that  the  elastic  limit  is  not 
exceeded.  The  usual  method  of  checking  them 
is  to  compare  calculated  with  experimentally 
found  deformations;  the  calculated  stresses  are 
difficult  to  verify  because  we  have  no  direct 
method  of  measuring  stress  within  a  body. 
However,  use  has  been  made  of  the  well-known 
fact  discovered  by  Brewster  in  1815  that  an 
isotropic  transparent  medium  is  made  doubly 
refracting  by  stress  and  breaks  plane  polarized 
light  into  orthogonal  components ;  likewise,  cir¬ 
cularly  polarized  waves  become  elliptically  pol¬ 
arized.  Wilson,  Carus  (in  Phil.  Mag.,  Vol. 
XXXII,  1891,  p.  481)  ;  Honigsberg  (in  Zeit- 
schrift  ost.  Ing.  Verein,  1904,  Nr.  11);  Mesnager 
(in  Annales  des  Fonts  et  Chaussees,  Fasc.  iv, 
1913)  and  Coker  (in  Engineering,  Vol.  XCI,  p. 
1),  examined  the  optical  properties  of  various 
structural  elements  made  of  celluloid  and  glass 
and  found  a  remarkably  close  agreement  be¬ 
tween  theory  and  fact.  Of  the  many  books 
dealing  with  the  formulas  of  the  mechanics  of 
materials  the  most  complete  are  Morley, 
(Strength  of  Materials*  (1908  and  later  edi¬ 
tions),  and  Bach,  (Elastizitat  und  Festigkeit* 
(5th  ed.,  1905). 

The  working  stress  is  the  greatest  stress  to 
which  a  member  of  a  structure  or  a  machine  is 
subjected  during  use  or  operation.  If  it  ex¬ 
ceeds  the  elastic  limit  there  may  occur  per¬ 
manent  deformations  not  allowed  for  in  the 
design,  change  of  properties  of  the  material, 
and  when  the  stresses  alternate  or  vary,  ulti¬ 
mate  failure.  Indeed,  the  working  or  safe 
stress  must  be  taken  considerably  below  the 
elastic  limit  to  allow  for  deterioration  due  to 
wear,  unavoidable  imperfections  in  workman¬ 
ship  and  manufacture,  lack  of  uniformity  of 
material,  accidental  overloading,  but  not  for 
poor  design.  As  it  is  difficult  under  commercial 
conditions  to  determine  the  rather  ill  defined 
elastic  limit  it  is  customary  to  state  the  safe 
stress  as  a  certain  fraction,  \/n,  of  the  breaking 
stress ;  n  is  called  the  factor  of  safety  and  is  de¬ 
termined  by  experience.  According  to  the  ex¬ 
periments  of  Wohler  and  Bauschinger  on 
steady,  fluctuating,  and  alternating  loads,  the 
safe  stresses  are  in  these  cases  roughly  in  the 
ratios  3:2:1,  which  are,  therefore,  taken  as  a 
guide  in  determining  the  factors.  The  building 
laws  of  many  cities  in  the  United  States  specify 
definite,  safe  stresses  instead  of  factors  of  safety. 
For  recent  data  consult  Marks,  ( Mechanical 
Engineers’  Handbook*  (1917)  ;  Merriman, 
(American  Civil  Engineers’  Pocket  Book* 
(1916). 

A  material  is  simple  tension  or  compression, 
or  simple  shear  is  considered  to  be  overloaded 
when  the  corresponding  safe  stresses,  as  defined 
above,  are  exceeded.  The  immediate  cause  of 
failure  in  the  case  of  compound  stress  —  a 
number  of  stresses  acting  simultaneously  —  is 
still  a  matter  of  dispute.  A  material  fails  when 
the  yield  point  is  reached.  Lame  assumed  that 
the  largest  principal  stress  produced  yielding; 
this  theory  is  sometimes  called  after  Rankine 
because  he  gave  it  considerable  authority  by 


using  it  in  his  ( Applied  Mechanics*  (1858),  and 
it  is  generally  followed  by  American  and  Eng¬ 
lish  engineers.  In  it  the  effect  of  the  other 
principal  stresses  is  disregarded,  which  implies 
that  a  block  under  compression  on  top  and 
bottom  is  just  as  strong  as  it  would  be  if  it 
were  prevented  from  expanding  laterally.  Pon- 
celet  and  Saint  Venant  believed  that  excessive 
strain  caused  failure,  i.e.,  stress  is  harmful  only 
in  so  far  as  it  produces  molecular  separation. 
From  this  point  of  view,  the  equivalent  simple 
stress  must  not  exceed  the  working  stress. 
Coulomb,  Tresca  and  G.  H.  Darwin  proposed 
the  theory  that  the  difference  between  the  prin¬ 
cipal  stresses,  i.e.,  the  greatest  shear — eq.  (7) 
above  —  is  a  measure  of  strength.  Recent  ex¬ 
periments  have  given  some  confirmation  to  it, 
at  least  for  ductile  metals.  Consult  Guest, 
( Strength  of  Ductile  Materials  under  Combined 
Stress*  (in  Phil.  Mag.,  1900,  Vol.  L)  ;  Han¬ 
cock,  (Effect  of  Combined  Stresses*  (ib., 
1906,  Vols.  XI,  XII)  ;  Scoble,  ^Strength  of 
Ductile  Materials  under  Combined  Stress* 
(ib.,  1906,  Vol.  XII).  The  latest  theory  is 
that  of  Mohr  (in  Zeit.  Verein  d.  Ing.,  Vol. 
XLIV,  1900,  p.  1524,  Vol.  XLV,  1901,  pp.  4, 
740),  the  essential  hypotheses  of  which  are: 
(a)  failure  depends  only  on  the  normal  stress 
on  the  surface  of  rupture ;  (b)  the  surface  of 
rupture  is  normal  to  the  planes  of  greatest  and 
least  principal  stresses  [for  space  stresses  there 
are  three  principal  planes],  i.e.,  is  parallel  to  the 
principal  plane  of  intermediate  stress  and  is  in¬ 
dependent  of  that  stress. 

In  the  absence  of  conclusive  experiments  it 
is  necessary  to  design  independently  for  greatest 
shear,  greatest  normal  stress  and  greatest 
equivalent  simple  stress ;  this  errs  on  the  side 
of  safety.  Metallographical  researches  have 
shown  such  great  differences  in  the  molecular 
structure  of  materials  that  a  complete  theory 
of  elastic  strength  will  probably  have  to  take 
structure  into  consideration  instead  of,  as  now, 
dealing  only  with  the  geometric  arrangement  of 
the  stress  vectors  on  the  one  hand  and  the 
stress-strain  curve  on  the  other. 

Richard  F.  Deimel, 

Assistant  Professor  of  Mechanics,  Stevens  In¬ 
stitute  of  Technology. 

STRENUOUS  LIFE,  The,  a  collection  of 
13  essays  and  addresses  on  various  subjects  by 
Theodore  Roosevelt,  published  in  1900.  The 
book  takes  its  title  from  the  first  of  the  series. 
STREPTOCOCCUS.  See  Coccus. 

STRETFORD,  stret'ford,  a  town  in  Lan¬ 
cashire,  England,  four  miles  southwest  of  Man¬ 
chester.  Among  its  chief  features  are  a  public 
hall,  municipal  offices,  a  free  library,  charitable 
[institutions  and  botanical  gardens.  It  has 
numerous  cotton  factories.  Pop.  about  50,000. 

STRETTON,  stret'dn,  Hesba,  the  pseudo¬ 
nym  of  Hannah  Smith,  English  novelist,  who 
began  writing  fiction  in  1859.  Among  her  40 
or  more  books  are  ( Bedes’  Charity,*  by  which 
she  is  best  known;  (The  Doctor’s  Dilemma*; 
( Hester  Morley’s  Promise*;  (Soul  of  Honor.* 
Her  works  are  deservedly  popular  and  have 
been  translated  into  all  of  the  European  and 
several  of  the  Asiatic  languages. 

STRI.7E,  grooves  or  scratches  on  rock. 
These  are  commonly  produced  by  glaciation, 
as  a  result  of  bowlders  frozen  into  the  ice 
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scratching  against  bed-rock.  As  the  bowlder 
may  break  loose  in  the  ice  and  turn  its  position, 
and  then  freeze  fast  again,  bowlders  may  be 
striated  in  several  directions.  More  than  one 
set  of  striae  on  the  bed-rock,  however,  means 
one  advance  of  the  ice  following  another  from 
a  different  direction.  Striae  are  also  produced 
by  faulting.  See  Fault  ;  Slickensides  ;  Glacier, 
and  section  on  Glaciers  in  article  on  Geology. 

STRICKLAND,  strik'land,  Agnes,  Eng¬ 
lish  historical  writer :  b.  Reydon  Hall,  Suffolk, 
19  Aug.  1806  ;  d.  there,  8  July  1874.  She  was 
one  of  five  sisters,  all  of  whom  were  writers. 
Her  first  work,  in  which  she  was  aided  by  her 
sister  Susannah,  was  a  volume  of  Patriotic 
Songs,5  followed  by  (Worcester  Fields  a  his¬ 
torical  poem.  Her  later  works  were  ( Queen 
Victoria  from  her  Birth  to  her  Bridal5  (1840)  ; 

( Historic  Scenes  and  Poetic  Fancies)  (1850)  ; 
(Lives  of  the  Bachelor  Kings  of  England) 
(1861) ;  (Lives  of  the  Seven  Bishops5  (1866) ; 
(Lives  of  the  Tudor  Princesses)  (1868).  Her 
best  works  are  (Lives  of  the  Queens  of  Eng- 
land)  (12  vols.,  1840-48),  and  (Lives  of  the 
Queens  of  Scotland>  (8  vols.,  1850-59)  ;  (How 
Will  It  End?5  (1865)  ;  (Lives  of  the  Last  Four 
Stuart  Princes)  (1872).  In  these  her  sister 
Elizabeth  collaborated,  but  at  the  latter’s  own 
desire  her  name  was  not  revealed  as  co-author 
with  Agnes.  Miss  Strickland’s  work  is  very 
readable  and  has  been  exceedingly  popular,  but 
belongs  to  a  school  of  historical  writing  now 
gone  by.  Consult  <Life)  by  her  sister  Jane 
(1887)  ;  and  ( Pearls  and  Pebbles5  by  Mrs. 
Catherine  P.  Traill,  another  sister  (London 
1894). 

STRICT  CONSTRUCTIONISTS,  in 

American  politics,  those  who  believe  the  Federal 
government  has  no  rights  nor  powers  which 
are  not  expressly  granted  by  the  Constitution. 
The  Anti-Federalists  (q.v.)  were  strict  con¬ 
structionists.  The  broad  constructionists,  on 
the  contrary,  believe  that  a  liberal  view  of  the 
power  and  intentions  of  the  Constitution  should 
be  held  and  that  the  Federal  government  should 
not  be  bound  by  an  inflexible  law  preventing  the 
natural  growth  of  the  democratic  institutions 
of  the  country.  The  strict  and  the  broad  con¬ 
structionists  have  come  into  conflict  often  in 
the  history  of  the  American  Republic,  the  most 
notable  occurrence  being  in  the  struggle  over 
slavery.  The  strongest  supporters  of  the  strict- 
construction  point  of  view  have  been  the  Anti- 
Federalists  and  the  Democratic  party,  who  were 
opposed  by  the  Federalists,  National  Republi¬ 
cans,  Free-soil  and  modern  Republican  parties. 
Of  late  years  the  Strict  Constructionists  have 
lost  ground  so  rapidly  that  their  contentions  no 
longer  form  an  issue  in  American  politics. 

STRICT  OBSERVANCE,  Friars  of.  See 

Orders,  Religious. 

STRICTURE,  a  morbid  contraction  of  a 
mucous  canal  or  duct  of  the  body,  as  the  urethra, 
oesophagus,  or  intestine.  When  the  affected 
part  is  not  mentioned,  and  a  person  is  stated  to 
suffer  from  stricture,  it  is  always  the  urethral 
canal  that  is  referred  to.  Contraction  of  this 
canal  may  be  either  permanent  or  transitory. 
The  first  form  is  due  to  a  thickening  of  the 
walls  of  the  urethra  in  consequence  of  organic 
deposits,  and  is  hence  termed  organic  stricture. 
The  second  may  be  due  either  to  local  inflam¬ 


mation  or  congestion,  or  to  abnormal  muscular 
action,  the  first  of  these  varieties  being  inflam¬ 
matory  or  congestive  stricture,  and  the  second 
spasmodic  stricture,  of  which  the  last  named 
seldom  exists  except  as  a  complication  of  the 
other  kinds  of  stricture.  There  are  two  princi¬ 
pal  causes  of  organic  stricture,  inflammation,  of 
the  canal,  and  injury  by  violence.  Inflammation 
is  by  far  the  most  common  cause,  and  gonor¬ 
rhoea  is  the  common  agent  by  which  it  is  excited. 
It  is  only  in  exceptional  cases  that  a  stricture 
results  from  inflammation  of  the  urethra. 
Stricture'  in  the  second  case  arises  from  such 
causes  as  falling  across  spars,  scaffolding,  lad¬ 
ders,  etc.,  or  from  some  sharp  object  which 
punctures  the  perinaeum. 

The  earlier  symptoms  of  stricture  are  a  slight 
urethral  discharge  and  pain  in  the  canal  behind 
the  seat  of  the  stricture  at  the  time  of  micturi¬ 
tion.  The  stream  of  urine  does  not  pass  in  its 
ordinary  form,  but  is  flattened  or  twisted,  and 
as  the  disease  advances  it  becomes  smaller,  and 
ultimately  the  fluid  may  only  be  discharged  in 
drops.  The.  straining  efforts  to  discharge  the 
urine  often  induce  tenesmus.  As  the  case  ad¬ 
vances  the  urine  becomes  alkaline  and  ropy,  and 
deposits  a  precipitate  when  allowed  to  stand. 
Attacks  of  complete  retention  of  urine  occur 
with  increasing  frequency.  But  these  symptoms 
are  not  in  themselves  sufficient  to  establish  the 
presence  of  stricture.  It  is  necessary  to  examine 
the  urethral  canal  with  a  catheter  or  bougie  to 
ascertain  whether  an  organic  obstruction  exists, 
whether  one  or  more  strictures  are  present,  and 
their  calibre.  The  treatment  of  organic  stric¬ 
ture  is  chiefly  mechanical.  It  is  sufficient  to 
restore  the  natural  calibre  of  the  canal  so  far 
as  this  can  be  safely  effected,  and  to  maintain 
this  patency  after  it  has  been  established. 
Spasmodic  stricture  usually  occurs  as  a  com¬ 
plication  of  organic  stricture  or  of  inflammation 
of  the  mucous  membrane,  but  may  arise  from 
an  acrid,  condition  of  the  urine,  from  the  ad¬ 
ministration  of  cantharides,  turpentine,  etc.,  and 
from  the  voluntary  retention  of  urine  for  too 
long  a  time.  The  treatment  consists  in  the  re¬ 
moval  of  the  causes  as  far  as  possible  and  the 
use  of  a  hot  bath.  The  inhalation  of  chloro¬ 
form  sometimes  gives  immediate  relief.  In¬ 
flammatory  or  congestive  stricture  commonly 
arises  when  a  recent  purulent  discharge  from 
the  urethra  has  been  checked  by  external  cold 
or  wet.  The  treatment  is  much  the  same  as 
that  for  retention  of  urine.  Consult  Rowlands, 
R.  P.,  (The  Operations  of  Surgery5  (New 
York  1915). 

STRIFE,  by  John  Galsworthy.  Nothing  is 
more  striking  in  Galsworthy^  work  as  a  drama¬ 
tist  than  the  skill  with  which  he  combines  the 
functions  of  the  artist  and  the  social  critic 
without  prejudice  to  either.  In  all  but  two  of 
his  plays  he  has  chosen  for  his  theme  some 
one  of  the  outstanding  problems  of  modern 
social  organization  and  clothed  it  in  dramatic 
form  of  compelling  interest.  In  (Strife5  it  is 
the  conflict  between  capital  and  labor  as  ex¬ 
emplified  in  a  prolonged  strike  at  the  Trenartha 
Tm  Works.  The  directors  of  the  company 
have  been  summoned  down  from  London  for 
a  conference  with  the  men  and  the  action  takes 
place  during  a  single  afternoon.  The  company 
is  losing  money;  the  men  and  their  families 
are  starving;  both  are  ready  to  come  to  terms 
but  their  indomitable  leaders,  old  John  An- 
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thony,  founder  and  president  of  the  company, 
and  David  Roberts  of  the  workmen’s  committee, 
will  not  hear  of  compromise.  Both  men  are 
fighters  and  both  are  fighting  for  a  principle; 
it  is  a  clear-cut  <(conflict  of  wills®  such  as  few 
dramas  present.  When  Anthony  talks  to  his 
frightened  directors  we  feel  that  nothing  can 
balk  that  iron  will.  But  Roberts’  passionate 
appeal  to  his  fellow  workers  to  hold  out  in  order 
that  their  sacrifices  and  suffering  shall  not  be 
in  vain  is  still  more  moving  and  no  less  force¬ 
ful.  Although  the  struggle  finally  ends  in  com¬ 
promise  between  employers  and  men,  the  tense 
emotional  interest  is  maintained  to  the  very 
end.  Roberts  comes  from  the  death  bed  of 
his  wife  to  fling  defiance  at  the  board  only  to 
learn  that  the  agreement  has  just  been  signed, 
and  he  and  Anthony  face  defeat  together  with  a 
like  scorn  of  their  weaker  followers  and  a  re¬ 
luctant  sympathy  and  respect  for  each  other. 
While  these  two  are  the  chief  protagonists, 
Galsworthy  uses  no  less  than  30  speaking 
parts  to  fill  in  his  picture  and  at  least  half  of 
these  are  clearly  defined  individual  characters, 
yet.  his  canvas  is  neither  crowded  nor  confused. 
This  is  largely  due  to  his  masterly  command 
of  natural  and  characteristic  dialogue.  His 
personages  are  never  mere  mouthpieces  for  his 
own  ideas  but  speak  their  own  thoughts  in 
their  own  language. 

An  interesting  comparison  suggests  itself 
with  certain  plays  of  other  nationalities  based 
on  the  same  theme,  such  as  Bjornson’s  ( Beyond 
Human  Power, )  Hauptmann’s,  <The  Weavers, } 
Bergstrom’s,  (Lyngaard  &  Co.,*  Mirbeau’s,  (Les 
Mauvais  Bergers.*  Lack  of  space  forbids  com¬ 
parison  in  detail  but  it  is  noticeable  that  all 
these  plays  culminate  in  a  scene  of  mob  vio¬ 
lence  whereas  Galsworthy  achieves  the  effect 
of  violent  emotion  and  strained  nerves  by  more 
subtle  means. 

<Strife)  was  first  produced  in  a  series  of 
matinees  at  the  Duke  of  York’s  Theatre  in 
London  in  March,  1909.  The  first  American 
production  took  place  at  the  New  Theatre,  New 
York,  in  November  of  the  same  year. 

Grace  R.  Robinson. 

STRIGES,  the  suborder  containing  the 
owls,  the  typical  family  of  which  is  Strigidce. 
See  Owls. 

STRIKE.  See  Dip. 

STRIKES  AND  LOCKOUTS.  A  strike 
is  a  cessation  of  work  on  the  part  of  working¬ 
men  to  enforce  their  demands  against  the  em¬ 
ployer  or  to  resist  demands  and  rules  made  by 
the  employer;  a  lockout  is  a  cessation  of  work 
on  the  employer’s  initiative  to  enforce  demands 
against  his  employees.  Strikes  are  essentially 
a  feature  of  the  modern  industrial  organization ; 
they  developed  gradually  with  the  progress  of 
industry  and  organization  by  unions  of  working¬ 
men,  reaching  their  height  in  the  19th  century; 
the  largest  and  most  important  strikes  having 
occurred  since  1870.  While  it  is  true  that  strikes 
have  increased  as  the  modern  labor  union  has 
grown,  yet  it  is  also  true  that  many  strikes  oc¬ 
cur  in  unorganized  or  poorly  organized  indus¬ 
tries  ;  and  it  has  usually  been  true  that  a  young 
organization  is  much  more  apt  to  enter  upon 
strikes  as  a  means  of  testing  its  strength  and 
enforcing  its  demands  than  an  old  organization. 
The  older  and  stronger  a  labor  union  grows, 


as  a  rule,  the  more  conservative  it  is  in  regard 
to  strikes,  and  the  less  likely  to  order  a  strike 
for  petty  and  insufficient  cause.  Nevertheless 
strikes  are  a  recognized  and  important  part  of 
trade  union  policy.  They  are  defended  by 
trade  unions  on  the  following  grounds ;  they 
are  absolutely  the  only  means  which  labor  has 
of  enforcing  its  demands  in  case  argument  and 
arbitration  fail  and  afford  the  most  practical 
means  of  controlling  the  supply  of  labor  for 
the  benefit  of  labor;  whether  a  strike  succeeds 
or  not  it  attracts  public  attention  to  the  ques¬ 
tion  at  issue  and  may  lead  to  the  satisfactory 
solution  by  the  pressure  of  public  opinion ; 
they  mark  the  line  beyond  which  labor  will 
not  be  forced  in  the  reduction  of  wages  or 
enforcement  of  unjust  demands;  the  very  pos¬ 
sibility  of  a  strike  which  inflicts  an  injury  that 
the  employer  desires  to  avoid  often  prevents 
the  attempt  to  enforce  demands  which  employ¬ 
ers  know  would  be  unwelcome  to  labor.  The 
more  radical  view  of  a  strike  is  based  on  the 
doctrine  that  the  interests  of  labor  and  capital 
are  necessarily  antagonistic ;  that  a  strike,  there¬ 
fore,  is  an  attempt  to  advance  the  interests  of 
labor  as  against  those  of  capital  and  is  from 
labor’s  point  of  view  entirely  right  and  justi¬ 
fiable;  it  is  a  sort  of  advance  skirmish  in  the 
war  of  interests  between  labor  and  capital  and 
useful  as  winning  some  definite  advantage  to 
labor  or  of  proving  the  strength  and  vitality 
of  the  labor  movement  and  inflicting  a  more  or 
less  serious  injury  on  capital.  Against  the  pol¬ 
icy  of  strikes  it  is  urged  that  they  cause  heavy 
loss  to  both  the  labor  and  capital  lying  idle; 
that  with  their  modern  magnitude  they  seri¬ 
ously  affect  the  whole  industrial  life  and  inflict 
an  injury  upon  the  general  public;  and  that  the 
points  gained  by  labor  are  not  commensurate 
with  the  cost  of  the  strike.  .  It  must  be  remem¬ 
bered,  however,  that  a  strike  is  essentially  a 
war  and  that  many  of  the  evils  of  war  attend 
it;  whereas  if  it  be  based  upon  a  principle  of, 
justice  it  can  be  defended  upon  the  same 
grounds  as  a  war. 

Causes  of  Strikes. —  The  chief  causes  .  of 
strikes  are  centred  about  the.  wage  question ; 
the  largest  number  of  strikes  in  the  decade  of 
1881-1900  were  for  increase  of  .wages;  other 
important  causes  are  for  reduction  of  hours, 
against  reduction  of  wages,  for  the  recognition 
of  the  union  and  for  the  enforcement  of  union 
rules.  The  following  statistics  are  taken  from 
the  report  of  the  United  States  Bureau  of 
Labor  Statistics : 


Leading  Causes  of  Strikes. 


Cause 

1915 

1916 

Increase  of  wages . 

355 

1,031 

Increase  of  wages  and  reduction  of  hours . 

156 

374 

Reduction  of  hours . 

73 

107 

Against  reduction  of  wages . 

32 

97 

Sympathetic . . 

16 

32 

For  union  recognition . _ . 

66 

257 

For  increase  of  wages  and  recognition  of 
union . . 

28 

119 

Recognition,  wages  and  hours . 

11 

68 

Discharge  of  employees . 

67 

121 

Employment  of  non-unionmen . 

55 

70 

General  conditions . 

37 

55 

Miscellaneous . 

634 

826 

Totals . . 

1,420 

3,157 
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Of  the  above  strikes,  15  in  1915,  lasted  over 
200  days  and  16  in  1916.  In  1915  24  lasted  92 
to  199  days  and  79  in  1916.  In  1915  48  lasted 
50  to  91  days  and  106  in  1916;  while  in  1915 
74  lasted  25""  to  49  days  and  182  in  1916.  The 
lockouts  in  1915  totaled  173  and  in  1916,  108. 
The  States  most  affected  by  the  disturbances 
in  these  years  were  New  York,  Pennsylvania, 
Massachusetts,  Ohio,  New  Jersey,  Illinois  and 
Connecticut  in  the  order  named.  The  trades 
most  affected  were  metals,  mining,  building, 
textiles,  transportation  and  clothing. 

Sympathetic  Strikes. —  The  sympathetic 
strike  is  one  undertaken  by  a  body  of  workmen 
who  have  no  special  grievance  of  their  own,  in 
behalf  of  another  body  of  workers  on  strike.  It 
developed  about  1880  and  was  based  upon  the 
workingman’s  recognition  of  the  principle  of 
the  “solidarity  of  labor®  ;  the  principle  that  la¬ 
bor’s  interest  are  everywhere  essentially  the 
same  and  that  an  injury  to  one  is  an  injury  to 
all.  The  sympathetic  strike  is  usually  under¬ 
taken  by  workingmen  employed  by  the  same 
employer  as  the  original  strikers;  or  against  an 
employer  in  some  direct  relationship  with  the 
employer  of  the  original  strikers,  as  competitor, 
buyer  or  seller  or  co-operating.  In  this  way 
their  action  has  direct  economic  effect  on  the 
question  at  issue,  as  well  as  the  more  general 
and  less  tangible  effect  of  “sympathy.^  Sym¬ 
pathetic  strikes  involve  the  dangers  of  violence 
and  the  weakening  of  a  powerful  organization, 
by  the  keeping  idle  of  a  body  of  men  not  so 
closely  bound  together  nor  so  individually  in¬ 
terested  as  if  the  strike  directly  concerned  their 
personal  welfare.  Nevertheless,  the  mere  fact 
that  sympathetic  strikes  are  undertaken  is  a 
proof  of  the  development  to  some  extent  of  a 
more  enlightened  and  far-seeing  self-interest, 
which  often  amounts  to  altruism,  among  work¬ 
ingmen.  In  connection  with  sympathetic 
strikes,  the  question  of  the  universal  strike  may 
be  mentioned;  a  universal  strike  in  all  depart¬ 
ments  of  industry  to  obtain  some  special  de¬ 
mand  is  naturally  the  logical  development  of 
the  sympathetic  strike.  The  universal  strike 
has  never  been  a  problem  for  serious  considera¬ 
tion  in  the  United  States;  but  on  the  Conti¬ 
nent,  where  the  labor  movement  is  largely  di¬ 
rected  by  the  Socialists,  it  has  been  frequently 
agitated,  especially  in  France ; .  and _  was  used 
as  a  powerful  weapon  in  Belgium  in  1893  to 
force  the  government  to  the  adoption  of  the 
principle  of  universal  suffrage. 

Methods  of  Conducting  a  Strike;  Picket¬ 
ing,  etc. —  The  ordinary  method  of  beginning 
or  “ordering®*  a  strike  is  by  vote  of  those  who 
are  concerned ;  in  the  case  of  organized  labor, 
the  matter  is  usually  referred  to  the  national 
officers  for  an  attempt  at  settlement,  or  ap¬ 
proval  of  the  action  of  the  strikers,  the  latter 
securing  the  support  of  the  whole  organization 
Often  in  large  strikes,  or  in  the  case  of  par¬ 
tially  organized  industry  appeal  for  financial 
aid  and  moral  support  is  made  to  labor  in  gen¬ 
eral  or  to  some  large  general  organization  like 
the  Federation  of  Labor.  The  interest  of  the 
strikers  is  kept  up  and  public  interest  aroused 
by  meetings,  speeches  and  the  circulation  of 
literature.  The  most  important  consideration 
is  to  prevent  the  “breaking®  of  the  strike  either 
by  defections  from  the  ranks  of  the  strikers 
or  by  the  bringing  in  of  more  workmen  to  take 
their  places.  The  method  generally  adopted  to 


prevent  the  latter  is  known  as  picketing,  that 
is,  the  placing  of  some  men  near  the  establish¬ 
ment  involved  in  a  strike  to  speak  to  any  who 
may  come  to  take  the  strikers’  places  and  to 
dissuade  them  from  so  doing.  This  has  led 
often  to  threats  and  intimidation  on  the  part 
of  the  pickets ;  and  sometimes  to  violence.  The 
result  has  been  that  the  tendency  of  judicial  de¬ 
cisions  is  to  declare  picketing  illegal,  or  to  so 
strictly  limit  the  rights  of  the  pickets  as  to  make 
their  work  practically  useless ;  a  few  States 
have  declared  picketing  illegal  by  statute.  An¬ 
other  method  of  preventing  workmen  from 
taking  strikers’  places  is  by  large  general  meet¬ 
ings  near  the  establishment  involved,  or  at  the 
place  where  workmen  are  brought  into  the 
town ;  this,  however,  is  .  a  more  dangerous 
method  than  picketing,  as  it  is  often  the  means 
of  collecting  a  large  and  irresponsible  crowd, 
quite  beyond  the  control  of  the  leaders  of  the 
strike.  Violence  in  a  strike  probably  works 
more  harm  to  the  strikers  than  to  any  other 
thing ;  it  arrays  public  opinion  against  them 
and  brings  against  them  the  forces  of  govern¬ 
ment  and  the  military.  Trades  unionists  every¬ 
where  recognize  this  fact  and  invariably  de¬ 
nounce  violence  whenever  it  occurs;  the  vio¬ 
lence  is  often  committed  by  persons  having 
nothing  to  do  with  the  strike,  but  taking  the 
opportunity  to  do  mischief  and  when  committed 
by  the  strikers  has  not  the  approval  of  organ¬ 
ized  labor.  It  is  often  charged  that  strikers 
have  sometimes  been  provoked  to  violence  by 
agents  of  the  employers  in  order  to  give  bet¬ 
ter  cause  for  breaking  the  strike;  such  charges 
are  difficult  to  prove,  but  it  is  generally  the 
opinion  that  such  cases  have  occurred  in  the 
coal  fields  at  least,  if  not  elsewhere.  One  of  the 
methods  of  fighting  s  strike  is  the  injunction. 
The  first  time  the  injunction  was  of  marked 
importance  was  in  the  Pullman  strike  of  1894, 
when  the  officers  of  the  American  Railway 
Union  were  enjoined  not  only  from  threats, 
intimidation  and  encouraging  violence,  but  also 
from  aiding  or  “persuading®  any  persons  to 
strike.  Injunctions  since  then  have  been  fre¬ 
quently  used  and  are  often  very  severe  against 
the  strikers ;  the  terms  of  most  sweeping  in¬ 
junctions,  however,  have  usually  been  changed 
in  favor  of  the  workingmen  if  the  matter  was 
brought  into  court  by  the  strikers. 

History  and  Statistics.— The  first  strike 
on  record  in  the  United  States  is  that  of  the 
bakers  in  New  York  in  1741 ;  the  strikers  were 
brought  before  the  court  on  a  charge  of  “con¬ 
spiracy,®  but  not  convicted ;  the  shoemakers 
of  Philadelphia  struck  for  increase  of  wages 
in  1792  and  three  times  subsequently  before 
1800  and  were  in  every  case  successful;  in  1805 
the  shoemakers  again  on  strike  were  convicted 
in  court  on  a  charge  of  forming  a  “combina¬ 
tion  to  raise  wages,®  and  were  fined  eight  dol¬ 
lars  a  head.  Up  to  the  Civil  War  strikes  were 
comparatively  few  and  small  in  extent;  they 
were  mostly  for  increase  of  wages  or  reduction 
of  hours.  After  the  Civil  War  the  strikes  in¬ 
creased  in  number  and  in  importance;  in  1872 
occurred  a  succession  of  strikes  in  the  build¬ 
ing  trades  for  the  eight-hour  day,  which  were 
mostly  successful.  In  1877  was  the  great  rail¬ 
road  strike,  begun  by  the  firemen  of  the  Balti¬ 
more  and  Ohio  against  a  reduction  of  wages; 
it  spread  to  the  Pennsylvania,  the  Erie,  the 
Lake  Shore  and  numerous  other  important 
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railroads  and  involved  a  large  amount  of 
violence  and  bloodshed,  particularly  in  the  re¬ 
gion  about  Pittsburgh.  Numerous  strikes  have 
taken  place  in  the  coal  fields  and  have  as  a  rule 
been  attended  with  more  or  less  bloodshed; 
though  many  have  failed,  some  have  been  suc¬ 
cessful  and  the  miners  have  gained  some  im¬ 
portant  points.  Prominent  among  the  coal 
strikes  are  those  in  the  bituminous  coal  fields 
in  1894  and  1897,  the  latter  resulting  in  a  fairly 
satisfactory  wage  scale;  and  those  in  the  an¬ 
thracite  coal  fields  of  1900  and  1902,  that  of  1902 
threatening  a  coal  famine  and  being  adjusted  by 
a  commission  appointed  by  the  President  of  the 
United  States.  Among  other  noted  strikes  was 
that  at  Homestead  in  1892  and  the  Pullman 
strike  of  1894;  the  latter  was  a  sympathetic  strike 
undertaken  by  the  American  Railway  Union 
in  behalf  of  the  employees  of  the  Pullman 
Company,  their  purpose  being  to  boycott  the 
Pullman  cars  and  prevent  the  railroads  from 
hauling  them ;  traffic  was  seriously  delayed  and 
considerable  violence  occurred,  especially  in 
Chicago ;  the  national  troops  were  brought  into 
use  by  President  Cleveland,  though  against 
the  protests  of  the  governors  of  Illinois  and 
other  States.  The  injunction,  before  mentioned, 
caused  the  imprisonment  of  the  president  and 
other  officers  of  the  American  Railway  Union, 
and  the  strike  was  a  failure,  though  for  the 
first  few  days  it  promised  success. 

The  statistics  of  strikes  for  1881-1900  show 
that  there  were  22,793  strikes,  involving  117,509 
establishments  and  6,105,694  workingmen;  of 
this  number  50.77  per  cent  were  successful ; 
13.04  per  cent  partially  so,  and  36.19  per  cent 
failed.  The  greatest  per  cent  of  strikes  which 
were  successful  were  for  reduction  of  hours, 
overtime  pay,  etc.,  59.3  per  cent;  53.2  per  cent 
of  those  for  increase  of  wages  were  successful 
and  18.2  per  cent  partially  so ;  and  50.8  per  cent 
of  those  for  recognition  of  the  union  were 
successful.  The  statistics  of  lockouts  show 
42.93  per  cent  successful  and  6.28  per  cent 
partially  so. 

The  first  decade  of  the  present  century 
was  marked  in  the  United  States  by  many 
strikes  for  the  reduction  of  hours.  Eight  hours 
had  become  customary  in  many  trades  and  those 
unions  not  enjoying  it  made  concerted  efforts 
to  attain  shorter  hours  and  generally  won. 
Among  the  most  severe  and  protracted  of  these 
strikes  was  that  of  the  International  Typo¬ 
graphical  Union  and  affiliated  organizations  in 
the  printing  trade  in  1906.  This  was  bitterly 
fought  in  every;  large  city  in  the  country  and 
was  not  entirely  won  for  two  or  three  years. 
The  losses  to  the  employers,  unions  and  the 
public,  both  direct  and  indirect,  were  estimated 
/  at  $25,000,000. 

The  railroad  trainmen  were  among  the  last 
to  secure  eight  hours,  the  companies  contend¬ 
ing  that  the  character  of  railway  work  was 
such  that  men  had  to  continue  until  the  trains 
arrived  at'  destinations,  so  no  hour  schedule 
was  possible.  The  men  demanded  overtime 
rates  for  work  beyond  eight  hours  and  a  nation¬ 
wide  strike  was  called  for  4  Sept.  1916.  At 
the  time  the  railways  were  glutted  with  busi¬ 
ness  and  obviously  a  prolonged  railroad  strike 
meant  paralysis  to  more  than  half  the  industries 
of  the  country,  and  lack  of  both  food  and  fuel 
in  many  places.  President  Wilson  demanded 
Congressional  legislation  to  meet  the  situation 
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and  the  Adamson  Eight-Hour  Act  was  rushed 
through  and  put  into  effect  1  Jan.  1917. 

The  year  1922  witnessed  three  strikes  the 
effects  of  which  were  felt  throughout  the  nation. 
The  coal  miners  struck  1  April  1922  in  both  the 
anthracite  and  bituminous  fields.  The  object  of 
the  strike  was  to  retain  the  1920  wage  scales. 
The  operators  in  the  soft  coal  fields  desired  a 
return  to  the  scale  fixed  in  1917  to  which  26 
per  cent  was  added  in  the  1920  scale  fixed  by 
President  Wilson’s  bituminous  commission.  In 
the  anthracite  fields  the  miners  demanded  a  20 
per  cent  increase  which  was  offset  by  the  demand 
of  the  operators  for  a  22  per  cent  reduction. 
The  strikers  demands  were  granted  almost  in 
toto  in  August,  by  which  time  the  country  was 
facing  a  coal  shortage.  On  I  July  1922  the  rail¬ 
way  shopmen  struck  because  of  a  wage  reduc¬ 
tion  averaging  12  per  cent  forced  on  them  on 
that  date  and  also  because  of  changes  in  working 
conditions.  The  strike  practically  ceased  in  the 
late  summer  when  it  was  seen  that  the  program 
of  the  strike  leaders  had  failed.  The  cost  of  the 
strike  to  the  railroads  was  estimated  at  $150,- 
000,000.  On  23  Jan.  1922  a  cotton  textile  strike 
broke  in  Rhode  Island  and  spread  quickly  to 
the  New  England  cotton  manufacturing  centres. 
Fifty  thousand  textile  workers  were  involved 
and  the  cost  to  Rhode  Island  alone  was  fixed  in 
excess  of  $23,000,000.  The  cause  was  a  20  per 
cent  wage  cut  and  an  increase  in  hours  from 
48  to  54  per  week.  After  8  months  of  struggle 
the  strike  ended,  the  wage  cut  was  rescinded  but 
the  48  hour  week  was  lost  in  Rhode  Island. 
Approximately  3J)00  strikes  were  recorded  in 
1922,  involving  3,000,000  persons.  In  1923  a 
strike  of  the  anthracite  miners  in  Pennsylvania 
again  made  imminent  a  fuel  shortage  in  the 
Eastern  States  for  the  winter  of  1923-24.  The 
Federal  governmenlt  left  the  settlement  of  the 
strike  to  Governor  Pinchot,  who  cut  the  Gordian 
knot  by  granting  the  wage  increase  demanded 
by  the  miners.  See  American  Federation  of 
Labor;  Trade  Unions. 

STRINDBERG,  August,  Swedish  novelist, 
dramatist  and  publicist:  b.  Stockholm,  22  Jan. 
1849;  d.  Stockholm,  14  May  1912.  After  pas¬ 
sing  through  a  number  of  parochial,  and  prep¬ 
aratory  schools,  the  tortures  of  which  he  has 
described  in  (The  Son  of  a  Servant,1  he  went  to 
the  University  of  Upsala  in  1870,  where  his  ex¬ 
periences  were  not  less  unpleasant.  (I  Rom) 
Jin  Rome)  is  a  tragedy  of  this  year,  dealing  with 
the  experiences  of  the  sculptor  Thorvaldsen. 
(Den  fredlose1  (1871)  is  a  one-act  tragedy  with 
a  viking  subject,,  in  saga  language.  His  first  im¬ 
portant  play,  written  after  Strindberg  had  turned 
to  literature  and  left  the  university  (1872),  is 
(Master  Olof1  (English  trans.,  New  York 
1915),  a  prose  drama  of  the  Swedish  Reforma¬ 
tion  (a  version  in  verse  was  written  1878),  full 
of  youthful  rebellion  and  pessimism.  The  play 
was  written  in  the  skerries  of  the  Swedish  Bal¬ 
tic,  which  were  to  remain  for  many  years  a 
source  of  stimulus  and  inspiration  to  Strind^ 
berg.  A  collection  of  sketches  of  student  life 
at  the  university  (Fran  Fjarjingen  och  Svart- 
backen1  (1877)  is  realistic  and  boisterous  to  the 
extreme,  qualities  which  are  emphasized  in 
Strindberg’s  great  satirical  novel  on  all  of 
Swedish  society,  (The  Red  Room1  (1879,.  Eng¬ 
lish  trans.,  New  York  1913),  which.with  all  its 
intimate  warmth  of  narration,  remains  an  icy 
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and  supercilious  tirade  of  scepticism,  doubt, 
agnosticism.  (Nya  Riket)  (‘The  New  King- 
dom)  1881)  is  a  criticism  of  Swedish  social 
life  after  the  parliamentary  reforms  of  1865. 
From  1880  to  1885,  much  of  which  period  he 
spent  in  Switzerland,  Strindberg  was  active 
as  a  Socialist  of  revolutionary  tendencies ;  the 
most  striking  expressions  of  this  attitude  are 
his  collection  of  propagandist  material  called 
‘Upper  and  Lower  Class)  (written  1880,  first 
published  1884),  and  the  four  short  stories 
published  under  the  title  ‘Utopier  i  Verk- 
ligheten>  (‘Utopias  on  Earth, y  1885).  ‘Sam- 
vetskvaP  (‘Pangs  of  Conscience*  ;  two  trans¬ 
lations,  Chicago  1915,  and  New  York,  in  The 
Call,  1916)  is  the  best  of  the  latter;  it  is  a 
powerful  anti-militaristic  tale  of  the  Franco- 
Prussian  War  of  1870.  His  writings  after  that 
period  display  a  growing  conservative,  even,  on 
occasion,  fanatically  reactionary  tendency.  This 
evinced  itself  in  his  violent  hatred  of  women, 
in  general,  although  he  was  by  no  means  inac¬ 
cessible  to  their  charms,  and,  toward  the  end 
of  his  life,  in  a  predilection  for  mystical  and 
occult  study,  and  for  mystic  and  supernatural 
elements  in  his  later  plays.  In  1885,  when  he 
published  the  30  short  stories  known  as  ( Mar¬ 
ried^  (English  trans.,  New  York  1912),  his 
attitude  toward  women  was  not  that  of  the 
misogynist,  although  his  introduction  to  the 
collection  indicated  his  belief  that  the  economic 
and  social  conditions  of  the  age  were  constantly 
driving  women  into  a  more  and  more  selfish 
and  immoral  position.  His  most  delicate  and 
human  touches  are  to  be  found  in  this  collec¬ 
tion.  In  the  dramas  written  about  1890,  mi¬ 
sogyny  is  already  a  dangerous  obsession  with 
Strindberg,  leading  him  to  produce  such  im¬ 
pressive  perversions  as  the  dramas  (The 
Father,*  ‘Countess  Julia,*  Creditors.1*  By  1890, 
Strindberg  had  completely  passed  out  of  his 
socialistic  stage  and  into  that  of  anarchic  in¬ 
dividualism,  strongly  influenced  by  Nietzsche. 
In  that  year  appeared  his  novel  of  fishermen’s 
life:  (I  hafsbandet*  (two  English  translations: 
(By  the  Open  Sea,*  New  York  1913;  (On 
the  Seaboard, *  Cincinnati  1913),  in  which  the 
hostility,  between  the  educated  and  the  lower 
classes  is  concentrated  into  a  conflict  with  a 
tragic  outcome,  the  woman  taking  the  side  of 
the  lower  classes  against  the  intellectual  aristo¬ 
crat. 

Throughout  his  life  Strindberg  was  a  dili¬ 
gent  scholar  and  undertook  painstaking,  though 
not  always  original  research  in  many  fields, 
particularly  Kulturgeschichte,  philology,  chem¬ 
istry,  sociology  and  ethnology.  His  great  his¬ 
toric  work  on  the  history  of  the  Swedish  people 
((Svenska  Folket*)  appeared  in  1880  and  the 
studies  for  it  are  the  basis  of  the  collection  of 
historical  short  stories  ‘Svenska  Oden  och 
Aventyr*  (1880-90)  and  of  a  long  series  of 
historical  dramas:  ‘Folkungasaga,*  ‘Gustaf 
Vasa,>  ‘Erik  XIV, >  ‘Gustaf  Adolf, >  ‘Charles 
XII, )  ‘Engelbrekt,*  ‘Christina,*  ‘Gustaf  III, > 
etc.  His  last  plays  were  peculiarly  resigned 
and  gloomy  studies  of  city  life:  ‘Ovader,* 
‘Branda  Tomten,>  ‘Spoksonaten,*  (Pelikanen) 
(all  1907)  ;  ‘Stora  landsvagen*  (1909).  He  at¬ 
tempted  to  gather  all  his  disjointed  opinions, 
in  short  articles  of  a  page  or  two  each,  with 
strong  reminiscences  of  Swedenborg,  Goethe, 
Peladan  and  others,  in  the  ‘Blue  Books ) 
(1907,  1908,  1912),  selections  from  which  will 


be  found  in  ‘Zones  of  the  Spirit >  (New  York 
1913).  Strindberg  was  thrice  married:  his 
first  wife  was  the  Swedish  actress,  Siri  von 
Essen  (married  1878;  d.  1912;  divorced  in  the 
’80’s)  ;  his  second  wife  was  the  Austrian  au¬ 
thoress,  Frida  Uhl  (married  1893.;  divorced 
1896)  ;  his  third  wife  was  the  Swedish  actress, 
Harriet  Bosse  (married  1901;  divorced  1904). 
Three  children  also  survive  him.  (See  Father, 
The).  Works  not  already  mentioned  and  col¬ 
lected  editions  include  ‘Samlade  Skrifter,*  ed. 
Landquist,  thus  far  55  vols.  (Stockholm  1912— 
18);  ‘Schriften,*  trans.  by  Schering,  thus  far 
30  vols.  (Munich  1906-14)  ;  ‘Plays,*  trans. 
by  Bjorkman,  thus  far  four  vols.  (New  York 
1912-16)  ;  ‘Easter  and  Stories,*  (Cincin¬ 
nati  1912)  ;  ‘In  Midsummer  Days  and  Other 
Tales)  (New  York  1913)  ;  ‘The  Inferno)  (New 
York  1913)  ;  ‘The  Growth  of  a  Soul*  (New 
York  1913)  ;  ‘Historical  Miniatures)  (New 
York  1913)  ;  ‘Advent*  (Boston  1915).  Con¬ 
sult  Lind-af-Hageby,  L.,  ‘August  Strindberg, 
the  Spirit  of  Revolt)  (New  York  1913)  ; 
Bjorkman,  E.,  ‘Voices  of  To-Morrow)  (New 
York  1912)  ;  Esswein,  H.,  ‘August  Strindberg) 
(Munich  1908)  ;  Paul,  Ad.,  ‘Strindberg-Erin- 
nerungen  und  Briefe)  (Munich  1914)  ;  ‘En 
Bok  om  Strindberg)  (Karlstad  1894)  ;  Udd- 
gren,  G.,  ‘Boken  om  Strindberg)  (Gothenburg 
1909)  ;  Uddgren,  G.,  ‘En  ny  bok  om  Strindberg) 
(Gothenburg  1912)  ;  Zetterlund,  R.,  ‘Bibliograf- 
iska  Anteckningar  om  August  Strindberg)  (a 
good  bibliography,  Stockholm  1913). 

Jacob  Wittmer  Hartmann. 

STRINGHAM,  string'am,  Silas  Horton, 

American  naval  officer :  b.  Middletown,  N.  Y., 
7  Nov.  1798;  d.  1876.  He  joined  the  United 
States  navy  in  1809  and  served  on  the  frigate 
President.  He  was  promoted  lieutenant  in  De¬ 
cember  1814;  served  on  the  schooner  Spark  in 
the  Mediterranean  Sea  in  1815-18;  and  took 
part  in  the  war  with  Algiers.  In  1821-24  he 
was  executive  officer  on  the  Hornet  in  the  West 
Indies.  He  was  promoted  captain  in  1841 ;  he 
served  on  the  Ohio  during  the  bombardment  of 
Vera  Cruz  in  1847.  On  the  opening  of  the  Civil 
War  in  the  United  States  he  was  appointed 
flag  officer  of  the  North  Atlantic  blocking 
squadron  and  was  at  the  capture  of  the  forts 
on  Hatteras  Inlet.  He  was  relieved  of  his 
command  in  the  fall  of  1861  and  the  following 
year  was  made  a  rear-admiral. 

STRIPED  BASS,  STRIPED  SKUNK, 
STRIPED  SQUIRREL,  STRIPED  SNAKE, 
etc.  See  Bass;  Skunk;  Squirrel;  Garter 
Snake. 

STROEBEL,  stre'bl,  Edward  Henry, 

American  diplomat :  b.  Charleston,  S.  C.,  7 
Dec.  1855;  d.  Bangkok,  Siam,  15  Jan.  1908.  He 
was  graduated  from  Harvard  in  1877  and  from 
Harvard  Law  School  in  1882  and  after  prac¬ 
tising  in  New  York  (1883-85)  was  secretary 
of  the  United  States  legation  at  Madrid  in 
1885-90.  He  was  third  assistant  secretary  of 
state  April  1893,  April  1904,  Minister  to  Ecua¬ 
dor  April  to  December  1894,  and  to  Chile  1894- 
97,  and  in  1899  was  appointed  counsel  for 
Chile  before  the  United  States  and  Chilean 
Claim  Commission.  From  1898-1906  he  was 
Bemis  professor  of  international  law  at  Har¬ 
vard.  He  was  granted  leave  of  absence  by  the 
University  in  1903  to  become  general  adviser 
to  the  Siamese  government  and  in  1906  resigned 
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from  the  university  to  become  permanent  ad¬ 
viser.  Among  his  published  writings  is  (The 
Spanish  Revolution  (1898). 

STROMBOLI,  strom'bo-le,  an  island  of 
the  Lipan  or  2Eolian  group,  in  the  Mediterra¬ 
nean  Sea,  off  the  northern  coast  of  Sicily.  It 
consists,  of  a  lofty  volcano,  whose  cone  rises 
to  a  height  of  3,022  feet  and  is  in  constant  ac¬ 
tivity.  It  was  believed  by  the  ancients  to  be  the 
abode  of  Vulcan  and  in  mediaeval  times  the 
entrance  to  purgatory.  The  island  is  fertile 
and  its  chief  products  are  cotton,  wine,  figs  and 
other  fruits  belonging  to  this  region.  It  yields 
besides,  sulphur  and  pumice  stone  and  possesses 
warm  mineral  springs. 

STROMEYERITE,  an  ore  consisting  of 
sulphides  of  silver  and  copper  in  somewhat 
variable  proportions,  occurring  in  some  of  the 
mines  of  the  far  West. 

STRONG,  Augustus  Hopkins,  American 
theologian:  b.  Rochester,  N.  Y.,  3  Aug.  1836; 
d.  Pasadena,  Calif.,  29  Nov.  1921.  He  was 
graduated  at  Yale  in  1857  and  was  Baptist 
clergyman  at  Haverhill,  Mass.  (1861-65)  and 
Cleveland,  Ohio  (1865-72).  He  was  president 
and  professor  of  biblical  theology  at  the  Roch¬ 
ester  Theological  Seminary  (1872-1912).  He 
wrote  Systematic  Theology*  ;  Philosophy  and 
Religion )  and  <The .  Great  Poets  and  Their 
Theology,*  ( Christ  in  Creation  and  Ethical 
Monism,*  Popular  Lectures  on  the  Books  of 
the  New  Testament. J 

STRONG,  Caleb,  American  statesman:  b. 
Northampton,  Mass.,  9  Jan.  1745:  d.  there,  7 
Nov.  1819.  He  was  graduated  at  Harvard  Col¬ 
lege  in  1764,  studied  law  and  was  admitted  to 
the  bar  in  1772.  During  the  Revolution  he  was 
a  member  of  the  general  court  or  legislature  and 
of  the  Northampton  committee  of  safety.  For 
nearly  25  years  after  1776  he  was  county  attor¬ 
ney,  in  1779  was  a  member  of  the  State  consti¬ 
tutional  convention,  and  in  1780  of  the  State 
council,  and  several  times  represented  his 
county  in  the  State  senate.  In  1787  he  was 
elected  to  the  convention  for  framing  a  national 
constitution  but  was  obliged  by  sickness  in  his 
family  to  return  home  before  the  completion 
of  its  labors;  and  in  1789  he  was  elected  one 
of  the  first  United  States  senators  from  Massa¬ 
chusetts,  was  re-elected  in  1793  and  resigned 
in  1796.  From  1800  to  1807  he  was  governor  of 
Massachusetts  and  again  from  1812  to  1816. 
As  a  Federalist  he  was  opposed  to  the  war  with 
England  and  he  refused  to  comply  with  the 
President’s  order  to  call  out  the  State  militia 
on  the  plea  that  the  governor  alone  had  the 
right  to  decide  whether  or  not  the  militia 
should  be  called  out.  Consult  Alden  Bradford’s 
biography  of  him  (1820). 

STRONG,  Frank,  American  educator:  b. 
Venice,  N.  Y.,  5  Aug.  1859.  He  was  graduated 
at  Yale  in  1884  and  was  admitted  to  the  bar  in 
Rochester,  N.  Y.,  in  1886.  Received  degrees 
of  A.M.  and  Ph.D.  (Yale),  1893  and  1897,  re¬ 
spectively.  Received  degree  of  LL.D.,  (Baker 
University, _  University  of  Oregon  and  Kansas 
State  Agricultural  College)  1910.  He  began 
the  practice  of  law  in  Kansas  City,  Mo.,  but 
retired  in  1888  to  become  principal  of  the  high 
school  at  Saint  Joseph,  Mo.  He  was  elected 
superintendent  of  schools  at  Lincoln,  Neb.,  in 
1892  and  in  1897  was  elected  lecturer  in  history 


in  Yale  University.  In  1899  he  was  made  pres¬ 
ident  of  the  University  of  Oregon  and  in  1902 
returned  to  Kansas  where  he  was  called  to  the 
chancellorship  of  the  State  University.  His 
published  works  include  (The  Government  of 
the  American  People*  (1891)  ;  (Life  of  Ben¬ 
jamin  Franklin)  (1898)  ;  (Cromwell’s  West 
Indian  Expedition  (1899) ;  (A  Forgotten 
Danger  to  the  New  England  Colonies*  (1898)  ; 
(Annual  Reports  to  the  Board  of  Regents,  Uni¬ 
versity  of  Oregon  (1900-01)  ;  ( Annual  Re¬ 
ports  to  the  Board  of  Regents,  University  of 
Kansas/  (1902-12);  <The  Problem  of  Higher 
Education  in  States  that  Maintain  more  than 
One  College  or  University*  (Transactions  and 
Proceedings  of  the  National  Association  of 
State  Universities,  1908)  ;  ( Report  of  Educa¬ 
tional  Progress  During  the  Year)  (Proceed¬ 
ings  of  the  National  Education  Association, 
July  1910)  ;  <Control  and  Management  of  Ath¬ 
letics*  (Transactions  and  Proceedings  of  the 
National  Association  of  State  Universities, 
1913)  ;  ( Imagination  in  College*  ( The  Nation, 
1  March  1914)  ;  ( Economy  of  Time  in  Educa¬ 
tion*  (Journal  of  Proceedings  and  Addresses, 
National  Education  Association,  1914)  ;  (The 
Opportunity  of  American  Universities*  ( School 
and  Society,  June  1915)  ;  and  (Present  Activi¬ 
ties  and  Accomplishments  of  Higher  Education* 
( School  and  Society,  October  1915).  Served 
as  member  of  the  National  Council  of  Educa¬ 
tion  of  the  National  Education  Association; 
president  of  the  section  of  higher  education  of 
the  National  Education  Association;  president, 
Kansas  State  Teachers  Association;  and  presi¬ 
dent  of  the  National  Association  of  State  uni¬ 
versities.  He  is  a  member  of  the  State  Board 
of  Education  of  the  State  of  Kansas  and  a 
member  of  the  Board  of  Education  of  the 
Northern  Baptist  Convention,  United  States. 
The  University  of  Kansas  enlarged  and  devel¬ 
oped  under  his  administration,  adding  to  its 
schools  and  divisions  the  Summer  Session,  the 
School  of  Medicine,  the  School  of  Education, 
the  Extension  Division,  the  Division  of  State 
Service  Work,  the  Biological  Survey,  the  Engi¬ 
neering  Experiment  Station,  etc. 

STRONG,  George  Crockett,  American 
soldier:  b.  Stockbridge,  Vt.,  16  Oct.  1832;  d. 
New  York,  30  July  1863.  He  was  graduated 
from  the  United  States  Military  Academy  in 
1857,  and  in  the  Battle  of  Bull  Run  was 
ordnance  officer  on  General  McDowell’s  staff. 
In  1862  he  was  in  command  of  an  expedition 
from  Ship  Island  to  Biloxi,  Miss.,  and  the 
next  year  participated  in  the  operations  against 
Charleston,  and  in  the  two  attacks  on  Fort 
Wagner.  In  the  last  he  fell  mortally  wounded. 
Fort  De  Kalb  on  the  Potomac  was  renamed 
Fort  Strong  in  his  honor.  Author  (Cadet  Life 
at  West  Point)  (1862). 

STRONG,  James,  American  biblical 
scholar:  b.  New  York,  14  Aug.  1822;  d.  Round 
Lake,  N.  Y.,  2  Aug.  1894.  He  was  graduated 
(1844)  at  Wesleyan  University,  Middletown, 
Conn.,  then  taught  ancient  languages  at  Troy 
Conference  Academy,  West  Poultney,  Vt.,  for 
two  years,  when  he  went  to  Flushing,  L.  I., 
where  he  continued  his  biblical  studies,  but 
undertook  commercial  enterprises,  such  as 
building  the  Flushing  Railroad,  of  which  he 
became  president.  He  became  professor  of  bib¬ 
lical  literature  (1858-61)  and  acting  president 
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of  Troy  University.  In  1868  he  was  made  pro¬ 
fessor  of  exegetical  theology  at  Drew 
Theological  Seminary,  Madison,  N.  J.,  but  re¬ 
signed  on  account  of  bad  health  1893,  and 
retired.  He  edited,  in  collaboration  with  Dr. 
McClintock  (The  Cyclopaedia  of  Biblical, 
Theological  and  Ecclesiastical  Literature) 
(1867-85),  continuing  the  work  alone  after  the 
death  of  his  co-worker.  His  Exhaustive 
Concordance  of  the  Bible>  (1894)  was  the 
outcome  of  the  work  of  many  years. 

STRONG,  Josiah,  American  clergyman : 
b.  Naperville,  Ill.,  19  Jan.  1847;  d.  28  April  1916. 
He  was  graduated  at  Western  Reserve  College 
in  1869,  and  studied  at  Lane  Theological  Semi¬ 
nary;  was  ordained  in  the  Congregational 
Church,  and  held  pastorates  in  Wyoming 
and  Ohio;  was  secretary  of  the  Evangeli¬ 
cal  Alliance  for  the  United  States  in 
1886-98.  In  the  latter  year  he  was  made  presi¬ 
dent  of  the  League  for  Social  Service.  (Re¬ 
organized,  1902,  as  The  American  Institute  of 
Social  Service).  President  of  Social  Centre 
Association  of  America  in  1911.  His  publica¬ 
tions  include  (Our  Country5  (1885)  ;  (The 
New  Era)  (1893)  ;  <The  Twentieth  Century 
City)  (1898)  ;  (Religious  Movements  for 
Social  Betterments>  (1900)  ;  ( Expansion 5 
(1900)  ;  ^he  Times  and  Young  Men5  (1901)  ; 
(The  Next  Great  Awakening)  (1902)  ;  (The 
Challenge  of  the  City)  (1907)  ;  <My  Religion 
in  Every  Day  Life5  (1910)  ;  (Our  World; 
The  New  World-Life5  (1913);  <Our  World; 
The  New  World  Religion5  (1915).  He  was 
editor  of  ( Social  Progress5  (a  year  book) 
(1904-06)  ;  and  edited  Gospel  of  the  Kingdom , 
a  magazine,  from  1908. 

STRONG,  Richard  Pearson,  American 
biologist :  b.  Fortress  Monroe,  Va.,  18  March, 
1872.  He  was  graduated  (1893)  at  Yale  and 
received  the  M.D.  diploma  (1897)  from  Johns 
Hopkins.  He  was  appointed  (1899)  president 
of  the  board  for  investigation  of  tropical 
diseases  in  the  Philippines,  and  was  director  of 
the  Government  Biological  Laboratory  at 
Manila  (1901-13),  since  which  he  has  been 
professor  of  tropical  medicine  at  Harvard.  He 
was  medical  director  of  the  International ,  and 
American  Red  Cross  Sanitary  Commissions  in 
Serbia  in  1915,  during  the  typhus  epidemic. 

STRONG,  Sir  Samuel  Henry,  Canadian 
jurist :  b.  Poole,  Dorsetshire,  England,  13  Aug. 
1825 ;  d.  Ottawa,  21  Aug.  1909.  He  was  taken 
to  Canada  in  his  11th  year  by  his  father,  who 
was  appointed  chaplain  of  the  forces  in  Quebec 
and  rector  at  Bytown  (now  Ottawa).  He  was 
educated  at  the  Quebec  High  School,  and 
under  private  tuition,  taking^  later  to  law 
studies.  In  1849  he  was  called  to  the  Toronto 
bar,  becoming  partner  with  Sir  Thomas  W. 
Taylor  (later  chief  justice  of  Manitoba),  then 
with  James  David  Edgar  (later  speaker  of  the 
Canadian  House  of  Commons).  Strong  soon 
built  up  a  high  reputation,  and  was  appointed 
(1856)  on  the  commission  for  consolidating  the 
statutes  of  Canada  and  Upper  Canada.  By 
1869  he  had  risen  to  a  position  on  the  bench 
as  a  vice-chancellor  of  Ontario.  He  was  mem¬ 
ber  of  the  commission  (1871)  of  enquiry  into 
a  union  of  the  law  and  equity  courts.  He 
rose  next  (1874)  to  the  Court  of  Error  and 


Appeals  of  Ontario,  then  (1875)  to  the  Supreme 
Court  of  Canada  as  puisne  judge,  becoming 
(1892)  successor  to  Sir  W.  J.  Ritchie  as  chief 
justice.  He  resigned  from  this  post  in  1902 
to  become  chief  of  the  commission  for  con¬ 
solidating  the  statutes  of  Canada.  He  was  one 
of  Canada’s  ablest  jurists. 

STRONG,  Theodore,  American  mathe¬ 
matician:  b.  South  Hadley,  Mass.,  26  July  1790; 
d.  New  Brunswick,  N.  J.,  1  Feb.  1869.  He  was 
graduated  at  Yale  University  in  1812;  became 
professor  of  natural  philosophy  and  mathe¬ 
matics  at  Hamilton  College  in  1816-27 ;  and 
held  a  similar  chair  at  Rutgers  College  in  1827- 
61.  In  the  realm  of  pure  mathematics  he  was 
conceded  to  have  no  superior.  After  the  ablest 
mathematicians  of  Europe  had  failed  to  solve 
the  irreducible  case  of  cubic  equations  left  by 
Cardan,  he  discovered  its  solution  by  a  direct 
method.  His  publications  include  (Notes  on 
the  Parallelogram  of  Forces  and  on  Virtual 
Velocities5  (1864)  ;  (On  the  Integration  of  Dif¬ 
ferential  Equations  of  the  First  Order  and 
Higher  Degrees5  (1864)  ;  (A  New  Theory  of 
the  First  Principles  of  the  Differential  Calculus5 
(1865)  ;  (A  Treatise  on  Elementary  and  Higher 
Algebra5  (1859)  ;  (A  Treatise  on  the  Differen¬ 
tial  and  Integral  Calculus5  (1869). 

STRONG,  William,  American  jurist:  b. 
Somers,  Conn.,  6  May  1808;  d.  1905.  He  was 
graduated  (1828)  at  Yale,  and  taught  at  Bur¬ 
lington,  N.  J.,  while  studying  law  under  Garret 
D.  Wall.  He  was  admitted  to  the  bar  at  Read¬ 
ing,  Pa.,  in  1832  and  started  practice  there 
where  he  rapidly  advanced  to  prominent  civic 
positions.  He  was  elected  to  Congress  in  1846 
as  a  Democrat,  re-elected  in  1848  and  declined 
nomination  in  1850  to  return  to  private  prac¬ 
tice.  In  1857  he  became  justice  of  the  Supreme 
Court  of  Pennsylvania  for  a  15-year  term, 
serving  only  11,  and  attaining  very  high  repute 
as  a  jurist.  President  Grant  appointed  him 
(1870)  justice  of  the  United  States  Supreme 
Court. 

STRONG,  William  L.,  American  merchant 
and  mayor  of  New  York:  b.  on  a  farm  in 
Richmond  County,  Ohio,  22  March  1827 ;  d. 
New  York  1900.  He  began  life  as  dry  goods 
clerk  in  Wooster,  Ohio,  spent  10  years  in  trade 
in  Mansfield,  Ohio,  then  came  to  New  York  in 
1853.  He  commenced  here  as  salesman  for 
L.  G.  Wilson  and  Company,  a  dry  goods  com¬ 
mission  house,  where  he  learned  every  detail 
of  the  business,  when  his  firm  failed  in  the 
panic  of  1857.  He  entered  his  services  with 
Farnham,  Dale  and  Company’s  dry  goods  store 
till  1869,  when  he  started  the  next  year  his 
own  business  of  W.  L.  Strong  and  Company, 
succeeding  to  the  trade  of  Farnham,  Dale  and 
Company.  Branches  in  Boston  and  Philadel¬ 
phia  grew  up  with  his  great  business  success. 
Strong  was  a  Republican  and  took  a  general  in¬ 
terest  in  public  matters,  refusing  office,  however, 
till  his  party  combining  with  reform  Democrats 
got  him  to  be  candidate  (1894)  for  mayor  and 
he  was  elected.  He  was  the  last  mayor  before 
the  founding  of  Greater  New  York,  and  the 
91st  mayor  of  New  York. 

STRONTIANITE,  native  strontium  car¬ 
bonate,  a  mineral  usually  found  massive  with  a 
crudely  fibrous  and  radiating  structure.  It 
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rarely  occurs  in  perfectly  developed,  orthorhom¬ 
bic  crystals  simulating  aragonite  in  form  and 
twinning,  spire-shaped,  branching  groups  being 
the  most  common.  It  has  good  prismatic  cleav¬ 
age  ;  is  brittle,  breaking  with  an  uneven  frac¬ 
ture;  hardness  3.5  to  4;  specific  gravity  3.69; 
lustre  vitreous;  color  usually  yellowish-white, 
sometimes  pale-greenish;  streak  white;  trans¬ 
parent  to  translucent.  Before  the  blowpipe  it 
swells  and  sprouts,  but  fuses  only  on  thin  edges. 
It  imparts  to  the  flame  the  crimson  color  char¬ 
acteristic  of  strontium.  Its  name  is  due  to  its 
occurrence  in  Strontian,  Scotland,  but  its  most 
^important  locality  is  Hamm,  Westphalia.  It  is 
found  at  Schoharie  and  elsewhere  in  New  York. 
Celestite  (SrSCh)  and  strontianite  are  the  min¬ 
erals  from  which  all  of  the  strontium  salts  so 
valuable  in  sugar  refining  and  in  pyrotechnics 
are  derived. 

STROPHANTHUS,  a  genus  of  trees, 
shrubs  or  climbers,  belonging  to  the  family 
Apocynacece,  and  found  in  Asia  and  Africa, 
being  chiefly  tropical.  The  leaves  are  feather 
veined  and  opposite,  and  the  cymose  inflores¬ 
cence  is  terminal.  The  flowers  are  handsome, 
ranging  in  color  from  white,  through  the  yel¬ 
lows  and  reds,  to  purple.  The  calyces  are 
glandular,  the  corollas  funnel-shaped,  with  five 
lobes  tapering  into  attenuated,  long  tails.  The 
two  carpeled  ovaries  develop  into  capsular 
fruits  having  two  diverging  free  follicles,  which 
enclose  the  hairy  seeds.  A  climbing  species 
(S.  hispidus )  has  seeds  which  are  hairy  and 
have  a  plumose  tuft  of  silky  hairs  attached  to 
their  apexes,  by  a  slender  filament  and  which 
contain  a  bitter,  poisonous  glucoside  called 
strophanthin.  This  poison  contracts  the  volun¬ 
tary  muscles,  and  is  so  deadly  that  an  elephant 
wounded  by  the  spiked  and  strophanthus- 
poisoned  beams,  which  are  hung  for  the  purpose 
in  the  runs  of  the  huge  beasts,  is  unable,  it  has 
been  stated,  to  go  more  than  10  miles  from  the 
spot.  Species  of  Strophanthus,  especially  Y.  his¬ 
pidus,  are.  powerful  ingredients  of  those  Afri¬ 
can  arrow-poisons  called  in  West  Africa  inee, 
onaye  or  poison  of  Pahonias,  and  in  East 
Africa,  Kombe;  while  still  another  near  Somali¬ 
land  is  known  as  wanika  poison.  Strophanthin 
is  a  valuable  cardiac  stimulant,  and  a  drug  em¬ 
ployed  in  heart  disease,  similar  in  its  effects  to 
digitalis,  slowing  the  heart’s  action,  and  increas¬ 
ing  its  contractility  and  the  tension  of  the  ar¬ 
teries,  but  is  more  rapid  and  uncertain  in  its 
effects  than  the  other  drug.  Several  species 
are  known  in  gardens  and  greenhouses,  one, 
V.  petersianus,  being  remarkable  for  its  octopus¬ 
like  twisted  corolla  lobes,  colored  red  and 
yellow. 

STROPHE,  stro'fe,  the  name  of  one  of  the 
divisions  of  a  Greek  choral  ode.  It  is  a  designa¬ 
tion  also  often  applied  to  the  stanza  in 
modern  poetry.  The  singing  of  the  strophes 
on  the  stage  was  accompanied  with  a  motion 
or  turn  from  right  to  left  toward  the  images 
of  the  gods  placed  on  the  sides  of  the  orchestra 
(in  the  ancient  sense  of  this  word)  ;  but  the 
singing  of  the  antistrophe,  with  a  contrary 
motion,  from  the  left  to  the  right.  In  a 
poetical  sense  the  strophe  designates  a  union 
of  rhythmical  periods  corresponding  closely  to 
a  following  combination, 


STROSSMAYER,  stros'mi-er,  Joseph 
Georg,  Hungarian  bishop :  b.  Essek,  Slavonia, 
4  Feb.  1815;  d.  1905.  He  was  educated  for  the 
priesthood  at  the  University  of  Budapest  and 
at  Vienna,  and  in  1849  was  made  bishop  of  the 
Croatian  diocese  of  Diakovo.  He  was  for  many 
years  the  leader  of  the  movement  for  the  sepa¬ 
rate  existence  and  self-government  of  Croatia, 
and  was  known  as  a  zealous  churchman.  At 
the  Vatican  Council  in  1870,  he  was  the  leader 
of  the  Opportunists,  the  party  which  opposed 
the  declaration  of  the  dogma  of  infallibility  on 
the  ground  that  the  times  were  not  ripe  for 
the  definition.  But  when  the  Council  declared 
it  to  be  a  formal  article  of  faith,  he  acquiesced 
and  subscribed  to  it. 

STROTHER,  strot’h'er,  David  Hunter, 

American  author  and  artist:  b.  Martinsburg, 
Va.,  16  Sept.  1816;  d.  Charleston,  W.  Va.,  8 
March  1888.  Before  the  outhbreak  of  the 
Civil  War  his  articles  and  illustrations  of 
Southern  life  attracted  wide  attention,  being 
especially  noteworthy  for  their  faithful  pre¬ 
sentation  of  Southern  scenes  and  customs.  He 
wrote  under  the  nom  de  plume  of  <(Porte 
Crayon,®  in  1852,  a  series  of  humorous  papers 
in  Harper’s  Magazine  which  attracted  con¬ 
siderable  attention  owing  to  the  fact  that  they 
presented  a  new  and  sympathetic  view  of  the 
Southern  States  of  the  United  States.  He 
served  as  colonel  in  the  Union  army  during 
the  Civil  War,  and  was  consul-general  to 
Mexico  (1879-85).  His  writings  were  collected 
in  book  form  and  published  under  the  names 
of  (The  Blackwater  Chronicle)  (1853)  ; 

( Virginia  Illustrated)  (1857). 

STROUDSBURG,  strowdz'berg,  Pa.,  bor¬ 
ough,  county-seat  of  Monroe  County ;  on  Broad- 
head  Creek,  and  on  the  Delaware,  Lackawanna 
and  Western,  and  on  the  New  York,  Susque¬ 
hanna  and  Western  Railroads,  about  25  miles 
north  of  Easton.  It  is  in  the  Blue  Ridge  region, 
between  the  Delaware  Water  Gap  and  Mount 
Pocono.  The  climate,  scenery,  good  water, 
and  the  good  roads  have  made  the  place  a 
favorite  summer  resort.  There  are  public  and 
private  schools,  and  two  national  banks.  Pop. 
(1920)  5,278. 

STROZZI,  strot'se,  the  name  of  a  wealthy 
and  illustrious  Florentine  family,  which  came 
into  prominence  about  the  end  of  the  13th 
century.  Palla,  Filippo  and  Piero  were  the 
three  most  renowned  members  of  this  princely 
house,  between  1432  and  1537,  who  were  either 
exiled  or  lost  their  lives  in  the  struggle  for 
liberty  against  the  power  of  the  Medici  family. 
The  Strozzi  family  engaged  in  banking  and  be¬ 
came  very  wealthy  and  their  wealth  continued 
to  steadily  increase.  With  this  increase  of 
wealth  grew  their  influence  in  Southern  Italy 
which  is  said  to  have  been  upheld  by  over  80 
Strozzi  wealthy  families.  Their  power  was 
finally  overthrown  by  Cosmo  I  di  Medici  in 
1537.  Various  representatives  of  the  Strozzi 
family  still  live  in  Florence  where  the  titled 
head  of  the  house  has  been,  since  1722,  the 
Prince  of  Forano. 

STROZZI,  Bernardo  (II  Prete  Genovese, 
or  II  Cappucino),  Italian  painter:  b.  Genoa, 
1581;  d.  Venice,  1644.  He  painted  in  the 
naturalistic  style  of  Caravaggio,  and  produced 
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many  frescoes  and  easel  pictures  in  oils.  They 
are  all  of  a  somewhat  crude  character,  and 
fiery  coloring,  though  the  design  is  strong. 

STRUCTURAL  GEOLOGY,  that  branch 
of  geology  that  treats  of  the  architecture  of 
the  earth’s  crust.  See  Fault;  Folds;  Moun¬ 
tains;  Unconformist;  also  section  on  Struc¬ 
tural  Geology  in  article  on  Geology. 

STRUCTURAL  SHAPES.  See  Rails 

and  Structural  Shapes,  Manufacture  of. 

STRUCTURAL  STEEL.  See  Rails  and 
Structural  Shapes,  Manufacture  of;  Steel 
—  The  Evolution  of  Steel  Making  Processes. 

STRUENSEE,  stroo'en-za,  Count  Johann 
Friedrich  von,  Danish  statesman  and  philoso¬ 
pher;  b.  Saxony,  5  Aug.  1737;  d.  28  April  1772. 
He  studied  medicine,  and  in  1768  was  appointed 
physician  to  the  king  of  Denmark.  He  soon 
became  a  favorite,  and  effected  the  dismissal 
of  all  those  who  were  obstacles  to  his  own 
ambitious  plans.  In  1770  he  advised  the  king 
to  abolish  the  council  of  state,  and  to  estab¬ 
lish  the  ancient  royal  power  lost  through  the 
rise  of  the  nobles  to  influence  in  1660,  a  meas¬ 
ure  which  roused  the  indignation  of  the  Danish 
nobility.  Struensee,  by  various  means,  gradually 
usurped  the  administration  of  all  affairs  in  the 
name  of  the  king,  and  caused  himself  to  be 
created  count.  The  king,  Christian  VII,  a 
feeble-minded  nonentity,  was  completely  under 
his  domination  and  that  of  the  ambitious  queen, 
who  appears  to  have  been  in  love  with 
Struensee.  Between  l^iem  they  appointed  new 
ministers  and  proceeded  to  run  the  affairs  of 
state.  An  alliance  was  formed  with  Sweden 
in  opposition  to  the  Russian  influence  that  had 
previously  been  all  powerful  at  the  Danish 
court.  Struensee  appears  to  have  been,  under 
the  guise  of  an  autocrat,  very  much  of  a 
liberal.  He  mitigated  the  penal  laws,  greatly 
reduced  the  extent  of  serfdom  and  encouraged 
free  industry  and  trade  in  opposition  to  the 
monopolies  that  had  previously  prevailed.  This 
angered  the  clergy  and  the  nobles  who  organized 
a  conspiracy  against  him,  and  on  16  Jan.  1772, 
Struensee  was  seized,  found  guilty  of  criminal 
relations  with  the  queen,  convicted  and 
executed. 

STRUNSKY,  strun'ski,  Simeon,  American 
author:  b.  Vitebsk,  Russia,  23  July  1879.  He 
was  educated  at  Horace  Mann  High  School, 
New  York,  and  was  graduated  (1900)  at 
Columbia.  He  was  (190(M)6)  a  department 
editor  of  the  New  International  Encyclopaedia, 
from  1906-13  he  was  editorial  writer,  becoming 
literary  editor  of  the  New  York  Evening  Post 
(1913-14).  He  wrote  (The  Patient  Observed 
(1911)  ;  (Through  the  Outlooking  Glass  with 
Theodore  Roosevelt*  (1912),  an  amusing 
parody;  <Post-Impressions)  (1914)  ;  ( Belshazzar 
Court,  or  Village  Life  in  New  York  City> 
(1914)  ;  ‘Post-Impressions*  (1914).  Most  of 
his  writings,  including  the  above  are  in  essay 
fprm,  and  are.  marked  by  good-humored  satire 
and  shrewd  wit  which  make  them  entertaining 
reading. 

STRUT,  in  architecture ,  a  brace  or  support, 
either  upright,  horizontal  or  diagonal.  The 
struts  of  a  roof  extend  obliquely  from  a  rafter 
to  an  upright  post.  Diagonal  struts  are  fre¬ 
quently  used  in  gates,  doors  and  between 
joists. 


STRUTHIONIDiE,  the  ostriches  and  re¬ 
lated  ratite  birds.  See  Ostrich. 

STRUTT,  strut,  Joseph,  English  antiquary : 
b.  Chelmsford,  27  Oct.  1749;  d.  London,  16  Oct. 
1802.  He  was  articled  to  W.  W.  Ryland,  the 
engraver,  studied  engraving  and  painting  and 
obtained  the  gold  and  silver  medals  of  the 
Royal  Academy.  Later  he  devoted  most  of  his 
time  to  research  work  in  the  British  Museum. 
In  1773  he  published  his  Hlegal  and  Ecclesias¬ 
tical  Antiquities  from  Edward  the  Confessor 
to  Henry  VHP  and  shortly  afterward  his 
‘Horda  Angel-Cynnan,  or  Manners,  Customs, 
etc.,  of  the  English)  (1774-76).  His  other 
works  include  a  ( Chronicle  of  England)  ( 1777— 
78)  ;  ( Biographical  Dictionary  of  Engravers* 

( 1785—86)  ;  Presses  and  Habits  of  the  People 
of  England,*  etc.  (1796-99)  ;  and  ( Sports  and 
Pastimes  of  the  People  of  England*  (1801). 
He  left  some  manuscripts,  from  which  were 
afterward  published  his  ‘Queenhoo-Hall,*  a 
romance,  concluded  by  Sir  Walter  Scott;  An¬ 
cient  Times,*  a  drama;  also  ‘The  Test  of  Guilt, 
or  Traits  of  Ancient  Superstitution,*  a  tale. 
His  literary  work  and  researches  had  con¬ 
siderable  influence  on  Scott’s  “Waverly**  novels. 

STRUVE,  stroo'fe,  Friedrich  Georg  Wil¬ 
helm  von,  Russian-German  astronomer :  b.  Al- 
tona,  15  April  1793;  d.  23  Nov.  1864.  In  1813 
he  entered  the  Dorpat  observatory,  and  was 
appointed  director  in  1817.  On  the  completion 
of  the  Russian  observatory  at  Pulkova,  near 
Saint  Petersburg,  in  1839,  he  was  nominated  its 
director,  and  here  he  continued  his  researches 
on  nebulae  and  double  stars.  From  1816  to 
1819  he  was  engaged  on  the  triangulation  of 
Livonia,  and  from  1830  to  1845  he  was  con¬ 
nected  with  the  measurement  of  the  arc  of  the 
meridian  in  the  Baltic  provinces,  which  was 
afterward  extended  to  the  Arctic  Ocean  and 
the  Danube.  Among  his  published  works  are 
‘Observationes  Dorpatenses)  (1817-39)  ;  ‘Cata- 
logus  Novus  Stellarum  Duplicium  .et  Multi¬ 
plicium*  (1827)  ;  ( Stellarum  Duplicium  et 

Multiplicium  Memsurae  Micrometricae)  (1837)  ; 
‘Etudes  d’astronomie  Stellaire)  (1847)  ; 
‘Stellarum  Fixarum  Imprimis  Duplicium  et 
Multiplicium  Positiones  Mediae*  (1852)  ;  ‘Arc 
du  Meridien  de  25°  20'  entre  le  Danube  et  la 
mer  glaciale*  (1857-60). 

STRUVE,  Otto  Wilhelm  von,  Russian  as¬ 
tronomer:  b.  7  May  1819;  d.  1905.  He  early 
studied  at  the  Dorpat  and  Pulkova  observa¬ 
tories,  and  on  the  death  of  his  father,  Friedrich- 
Georg  Wilhelm  von  Struve  (q.v.)  he  suc¬ 
ceeded  him  as  director  of  the  great  Pulkova 
observatory  near  Saint  Petersburg.  His  work 
was  given  mostly  to  the  observation  of  double 
stars,  and  continuing  the  organization  and  ad¬ 
ministration  of  the  observatory  founded  by  his 
father.  He  is  credited  with  having  discovered 
500  binary  stars  in  his  examination  of  the 
northern  heavens  alone.  He  also  discovered 
new  principles  in  star  measurement  and 
phenomena  and  made  interesting  and  valuable 
observations  respecting  the  mass  of  Neptune, 
the  dimensions  of  the  ring  of  Saturn,  solar 
velocity  and  corona  extent.  His  published 
books,  apart  from  the  14  volumes  of  Observa¬ 
tions  de  Pulkova)  which  he  edited,  are  to  be 
found  in  technical  journals  devoted  to  his 
special  field  of  work.  He  was  the  presiding 
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officer  of  the  International  Astrophotographic 
Congress  at  Paris  in  1877.  In  1890  he  re¬ 
signed  the  directorship  at  Pulkova  and  retired 
to  Karlsruhe. 

STRYCHNINE,  strik'nm,  (Latin  strych- 
nos,  from  Greek  of  same  form)  C21H22N2O2, 
an  alkaloid  existing  in  the  seeds  of  the 
Strychnos  Nux- vomica,  Saint  Ignatius  bean, 
and  the  other  species  of  Strychnos.  The 
Strychnos  Nux-vomica  is  a  tree  of  medium 
size  growing  in  the  East  Indies.  It  bears  a 
pulpy  fruit  about  the  size  of  an  orange,  con¬ 
taining  the  large  seeds  that  are  the  drug  nux- 
vomica.  These  seeds  are  circular,  about  three 
quarters  of  an  inch  in  diameter,  an  eighth  of  an 
inch  thick,  and  very  hard  and  horny.  Rasped 
or  filed  they  are  used  to  kill  cats,  dogs,  rats  and 
vermin  under  the  name  of  rats-bane  or  dog  but¬ 
tons.  The  active  principle  strychnine  may  be 
obtained  by  treating  nux-vomica  with  alcohol 
containing  a  little  sulphuric  acid.  This  solution 
contains  the  strychnine  as  well  as  various  color¬ 
ing  matters.  From  it  the  strychnine  may  be 
obtained  in  small  white  prismatic  crystals, 
slightly  soluble  in  water,  giving  it  a  bitter  taste 
even  in  as  dilute  a  solution  as  one  part  in 
700,000.  Strychnine  is  very  poisonous,  a 
small  amount  causing  death  with  violent 
tetanic  convulsions.  It  is,  however,  used  ex¬ 
tensively  in  very  small  doses  in  medicine,  be¬ 
ing  valuable  as  a  heart  stimulant,  and  in  cases 
of  paralysis,  nervous  affections,  dyspepsia,  etc. 
It  is  a  weak  base  forming  salts  with  acids, 
The  sulphuric  acid  salt  or  strychnia  sulphate 
is  used  generally  in  place  of  the  free  alkaloid. 
Sulphuric  acid  and  strychnine  together  form 
a  colorless  solution  which  is  turned  strongly 
violet  by  the  addition  of  bichromate  of  potash. 
The  purple  rapidly  changes  into  red  and  from 
that  into  yellow.  See  Alkaloids;  Toxicology; 
Brucine. 

STRYCHNOS,  a  genus  of  the  family 
Loganiacece,  represented  by  trees,  shrubs  or 
vines  which  climb  by  stiff  hooked  tendrils,  and 
are  mostly  tropical.  The  leaves  are  opposite,  thin 
or  coriaceous,  and  prominently  three  to  five- 
nerved.  The  flowers  are  small  and  whitish,  col¬ 
lected  in  dense  axillary  or  terminal  cymes,  and 
are  salver-shaped,  with  five  valvate  lobes.  The 
ovary  is  usually  two-celled  and  develops  into 
an  indehiscent,  globose  berry  with  a  hard  rind 
and  pulpy  interior  enclosing  the  seeds.  This 
pulp  is  sometimes  innocuous,  and  is  eaten  by 
birds  and  men,  but  the  seeds  are  generally  vio¬ 
lently  poisonous.  Those  of  the  Indian  Strych¬ 
nos  potatorum,  when  rubbed  in  a  vessel  of 
water,  send  all  the  impurities  to  the  bottom, 
whence  the  name  of  clearing-nut  tree.  Its 
pulp  is  edible.  While  many  of  the  species  of 
Strychnos  contain  the  poisonous  alkaloid  called 
strychnine,  which  is  used  in  small  quantities  as 
a  valuable  medicine,  most  strychnine  of  com¬ 
merce  is  obtained  from  the  button-like,  satiny 
seeds  of  S.  nux-vomica,  or  nux-vomica  tree 
(q.v.),  or  from  those  of  5.  ignatii,  the  Saint 
Ignatius  bean.  Strychnine  is  also  the  sole  active 
principle  in  S.  tieute,  from  Java,  being  extracted 
from  the  bark  by  boiling,  and  employed  by  the 
Javanese  for  poisoning  their  arrows.  S.  toxifera, 
a  woody  climber  often  three  inches  thick,  with 
hooked  tendrils,  and  covered  with  dark-brown 
hairs,  is  found  in  South  America,  and,  with 
Other  species,  is  supposed  to  be  the  source  of 


the  arrow  poison  called  woorali  or  curare.  This 
substance  is  black-brown,  like  an  extract,  or 
firmer,  brittle  and  friable;  it  is  used  somewhat 
in  medicine  as  a  nervous  sedative,  and  in  physi¬ 
ological  experiments.  The  South  American 
Indians  put  it  on  arrows,  chiefly  on  those  shot 
from  blow-guns,  and  use  it  for  hunting,  since 
the  game  is  wholesome  after  being  poisoned. 
Curare  acts  by  paralyzing  the  terminals  of  the 
motor  nerves,  and  causes  death  instantly  when 
mixed  with  the  blood,  by  paralyzing  the  muscles 
of  the  chest,  and  so  suffocating  the  victim. 
The  bark  of  5'.  nux-vomica  was  at  one  time 
introduced  as  a  substitute  for  Angostura  bark, 
with  such  deadly  effect  that  the  use  of  the  latter 
was  discontinued  for  a  while.  In  Brazil,  how¬ 
ever,  the  cortex  of  .S',  pseudo-quina  has  been 
used  as  a  febrifuge.  S.  colubrina  furnishes  the 
snakewood  (q.v.). 

STRYKER,  striker,  Melancthon  Woolsey, 

American  college  president:  b.  Vernon,  N.  Y.,  7 
Jan.  1851.  He  was  graduated  from  Hamilton 
College,  New  York,  in  1872  and  from  Auburn 
Theological  Seminary  in  1876.  He  held  pas¬ 
torates  in  the  Presbyterian  Church,  1876-83,  in 
the  Congregational  Church,  1883-85,  and  again 
in  the  Presbyterian  Church,  1885-92.  From 
1892-1917  he  was  president  of  Hamilton  Col¬ 
lege.  A  student  of  hymnology  he  published, 
among  others,  the  following  hymns  and  poems ; 
(Song  of  Miriam *  (1888)  ;  ( Church  Song* 

hymnal  (1889);  (Lattermath  Verse*  (1896); 
(College  Hymnal*  (1897)  ;  (Faculae  Annorum* 
(1917)  ;  and  is  author  of  (Well  by  the  Gate,* 
sermons  (1903)  ;  ( Baccalaureate  Sermons* 

(1905)  ;  <  English  Bible  Versions  and  Origins* 
(1915)  ;  (Three  Addresses  on  Lincoln*  (1917). 

STRYKER,  William  Scudder,  American 
historian:  b.  Trenton,  N.  J.,  6  June  1838;  d. 

there,  29  Oct.  1900.  He  was  graduated  from 
Princeton  in  1858,  enlisted  in  the  Union  army 
and  served  on  General  Gillmore’s  staff  in  South 
Carolina;  was  returned  north  on  account  of 
ill-health,  resigning  his  commission  in  1866.  He 
was  adjutant-general  of  New  Jersey  from  1867 
until  his  death.  He  published  a  (Roster  of 
Jerseymen  in  the  Revolutionary  War*  (1872)  ; 
a  (Roster  of  New  Jersey  Volunteers  in  the 
Civil  War*  (1876)  ;  and  (The  Battles  of  Tren¬ 
ton  and  Princeton*  (1898). 

STUART,  the  name  of  a  royal  family  of 
Scotland  and  England,  also  written  Stewart 
and,  less  frequently,  Steuart.  The  name  is  de¬ 
rived  from  the  important  office  of  steward  of 
the  royal  household  of  Scotland.  The  founder 
of  the  house  seems  to  have  been  a  Norman 
baron  named  Alan  (the  son  of  Flaad)  a  fol¬ 
lower  of  William  the  Conqueror,  who  obtained 
the  lands  and  castle  of  Oswestry,  in  Shrop¬ 
shire.  His  second  son,  Walter,  entered  the 
service  of  David  I  of  Scotland,  by  whom  he 
was  appointed  dapifer,  that  is,  meatbearer,  or 
steward  of  the  royal  household.  The  steward 
obtained  from  David  the  lands  of  Renfrew, 
Paisley,  Pollock,  Cathcart,  and  others  in  that 
district;  he  founded  the  abbey  of  Paisley  in 
1160;  and  died  in  1177.  His  grandson  Walter 
held,  in  addition  to  the  office  of  steward,  that  of 
Justiciary  of  Scotland.  He  died  in  1246.  His 
eldest  son,  Alexander,  the  4th  steward, .  seized 
the  islands  of  Bute  and  Arran,  in  the  right  of 
his  wife  Jean,  heiress  of  James,  lord  of  Bute. 
This  led  to  the  expedition  of  Haco  of  Norway, 
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and  the  battle  of  Largs  (1263),  in  which  the 
steward  is  said  to  have  commanded  the  right 
wing  of  the  Scots,  greatly  contributing  to  the 
defeat  of  the  Norwegians.  Alexander  had  two 
sons,  James,  the  5th  steward,  and  John,  known 
in  history  as  that  Sir  John  Steward  of  Bonkyl, 
or  Bonkill,  who  was  killed  at  the  battle  of  Fal¬ 
kirk  (22  July  1298).  The  eldest  of  Sir  John’s 
sons,  Alexander,  was  the  ancestor  of  the  Stew¬ 
art  earls  of  Angus;  the  2d  Alan,  of  the  Stew¬ 
art  earls  and  dukes  of  Lennox;  the  3d,  Walter, 
of  the  earls  of  Galloway;  the  4th,  of  the  earls 
of  Athol,  Buchan  and  Traquair  and  the  Lords 
Lorn  and  Innermeath.  James,  the  elder  brother 
of  Sir  John,  succeeded  as  5th  steward  in  1283. 
Three  years  later,  on  the  death  of  Alexander  III 
he  was  chosen  one  of  the  regents  of  the  king¬ 
dom.  He  fought  bravely  under  Wallace  for 
some  time,  but  submitted  to  Edward  I  in  1297. 
In  spite  of  the  most  solemn  oaths  which  the 
English  king  obliged  him  to  take,  he  died  in  the 
service  of  Bruce  in  1309.  His  son,  Walter, 
the  6th  steward,  had  an  important  command  in 
the  Seztch  army  at  Bannockburn.  Some  time 
after,  King  Robert  bestowed  the  hand  of  his 
daughter  Marjory  upon  him,  a  union  which 
brought  the  crown  of  Scotland,  and  eventually 
that  of  Great  Britain  into  his  family.  Walter 
was  succeeded  by  his  son,  Robert,  the  7th  stew¬ 
ard.  During  the  long  and  disastrous  reign  of 
David  II,  the  steward  distinguished  himself  by 
his  patriotic  exertions  for  the  defense  of  Scot¬ 
land,  defeating  the  intrigues  of  that  prince  and 
Edward  III  to  seat  Lionel,  Duke  of  Clarence, 
on  the  Scottish  throne.  On  the  death  ,of  David, 
without  issue,  the  steward  peacefully  succeeded 
to  the  crown  as  Robert  II  in  1371,  and  died 
in  1390.  From  this  time  to  the  death  of  James 

V  in  1542  the  crown  of  Scotland  remained  in 
the  direct  male  line  of  Stuarts,  passing  in  un¬ 
broken  succession  from  father  to  son.  James 

V  left  a  daughter  Mary  who  succeeded  to  the’ 
throne.  Her  son,  James  VI  of  Scotland,  suc¬ 
ceeded  to  the  English  throne  on  the  death  of 
Elizabeth,  tracing  his  claim  through  his  great¬ 
grandmother  Margaret,  a  daughter  of  Henry 
VII  of  England.  The  Stuarts  were  driven  from 
England  in  the  person  of  James  II  in  1688.  (See 
for  the  history  of  the  royal  line,  Robert  II  and 
III;  James  I,  II,  III,  IV,  V;  Mary  Stuart; 
James  I  (of  England);  Charles  I  and  II; 
James  II;  William  and  Mary,  and  Anne). 
James  II  of  England  was  twice  married,  first 
to  Anne  Hyde,  daughter  of  Lord  Clarendon, 
by  whom  he  had  Mary,  queen  of  William  III, 
and  Anne,  both  of  whom  died  leaving  no  issue. 
His  second  wife,  Mary  of  Modena,  gave  birth, 
on  the  eve  of  the  revolution,  to  James  Edward 
Francis,  Prince  of  Wales,  commonly  called  the 
Old  Pretender,  or  the  Chevalier  St.  George. 
The  legitimacy  of  this  prince  was  long  doubted ; 
a  great  majority  of  the  nation  was  convinced 
that  the  queen  had  never  given  birth  to  a  child ; 
but  that  there  was  no  imposture  is  now  a  mat¬ 
ter  of  historical  belief.  On  the  outbreak  of 
the  revolution,  the  queen  and  her  infant  son 
took  refuge  in  France,  and  on  the  death  of  the 
ex-king,  Louis  recognized  the  child  as  king  of 
England  by  the  title  of  James  III.  In  1715  an 
unsuccessful  attempt  was  made  to  seat  him  on 
the  throne  of  his  ancestors  by  force  of  arms. 
James  Edward,  who  had  landed  in  Scotland 
after  his  cause  had  been  irretrievably  lost,  suc¬ 


ceeded  in  making  his  escape.  France,  however, 
no  longer  offered  him  an  asylum,  as  the  Regent 
Orleans  wished  to  stand  well  with  the  English 
government,  and  the  Pretender  went  to  Rome, 
where  he  lived  in  obscurity  until  his  death  in 
1766.  In  1720  he  married  the  Princess  Maria 
Clementina  Sobieski,  granddaughter  of  John 
Sobieski  (q.v.),  king  of  Poland,  one  of  the 
wealthiest  heiresses  in  Europe,  by  whom  he 
had  two  sons,  Charles  Edward  Louis  Casimir 
(see  Charles  Edward  Stuart),  and  Henry 
Benedict  Maria  Clement,  born  at  Rome  in  1725. 
In  1745,  when  the  last  effort  was  made  for  the 
restoration  of  his  family,  Henry  Benedict  as¬ 
sumed  the  command  of  the  troops  assembled 
at  Dunkirk  to  aid  the  operations  of  his.  brother 
in  Britain,  but  the  news  of  the  battle  of  Cullo- 
den  prevented  the  embarkation  of  this  arma¬ 
ment,  and  Prince  Henry  returned  to  Rome.  He 
took  holy  orders,  and  in  1747  was  raised  by 
Benedict  XIV  to  the  purple.  On  the  death 
of  his  brother  in  1788,  he  assumed  the  barren 
title  of  Henry  IX,  king  of  England.  When 
the  French  conquered  Italy  he  was  obliged  to 
flee  to  Venice,  where,  stripped  of  his  bishoprics 
and  rich  church  livings,  he  lived  in  great  pov¬ 
erty  until  George  III  settled  on  him  a  pension 
of  £4,000,  which  he  enjoyed  till  his  death  in 
1807.  Next  to  the  children  of  James  II  in 
representation  of  the  roj^al  Stuart  family,  come 
the  descendants  of  Henrietta  Maria,  daughter 
of  Charles  I,  and  wife  of  Philippe,  duke  of 
Orleans,  brother  of  Louis  XIV  of  France.  This 
princess  gave  birth  to  two  daughters,  Mary,  who 
married  Charles  II  of  Spain,  but  had  no  issue, 
and  Anna  Maria,  wife  of  Victor  Amadeus, 
king  of  Sardinia. 

The  present  representative  of  this  line  is 
Archduchess  Maria  Theresa  of  Austria-Este  of 
the  branch  of  Modena,  wife  of  ex-King  Lud¬ 
wig  III  of  Bavaria,  eldest  son  of  the  regent 
Luitpold  (d.  12  Dec.  1912).  The  present  royal  fam¬ 
ily  of  Great  Britain  trace  their  descent  through 
Sophia,  electress  of  Hanover,  granddaughter 
of  James  I,  by  her  mother  Elizabeth,  electress 
palatine,  and  queen  of  Bohemia.  George  V 
derives  his  descent  from  the  electress  Sophia 
through  George  I,  George  II,  Frederick,  Prince 
of  Wales,  George  III,  Edward,  Duke  of  Kent, 
Queen  Victoria  and  Edward  VII.  Consult 
Cowan,  S.,  (The  Royal  House  of  Stuart  from 
its  Origin  to  the  Accession  of  the  House  of 
Hanover)  (2  vols.,  London  1908). 

STUART,  Arabella,  commonly  called  the 
Lady  Arabella:  b.  Chatsworth,  1575;  d.  Lon¬ 
don,  27  Sept.  1615.  This  unhappy  arid  innocent 
victim  of  jealousy  and  state  policy  was  the  only 
child  of  Charles  Stuart,  Earl  of  Lennox, 
younger  brother  to  Henry  Lord  Darnley,  the 
husband  of  Mary  Queen  of  Scots.  She  was, 
therefore,  cousin-german  to  James  I,  to  whom, 
previously  to  his  having  issue,  she  was  next  in 
the  line  of  succession  to  the  crown  of  England, 
being  the  great-great-granddaughter  of  Henry 
VII,  whose  daughter  Margaret,  having  been 
first  married  to  James  IV  of  Scotland,  became 
by  a  second  marriage  the  mother  of  Margaret 
Douglas,  mother  of  Darnley,  and  Charles 
Stuart,  Earl  of  Lennox.  She  received  an  ex¬ 
cellent  education.  Her  proximity  to  the  throne 
was  the  source  of  her  misfortunes.  Elizabeth, 
for  some  time  before  her  decease,  held  the 
Lady  Arabella  under  restraint,  and  refused  the 
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request  of  the  king  of  Scotland  to  give  her  in 
marriage  to  the  Duke  of  Lennox,  his  kinsman, 
with  a  view  to  remove  her  from  England.  The 
Pope  had  likewise  formed  the  design  of  raising 
her  to  the  English  throne,  by  espousing  her 
to  the  Duke  of  Savoy;  which  project  is  said 
to  have  been  listened  to  by  Henry  IV  of  France, 
from  a  wish  to  prevent  the  union  of  England 
and  Scotland.  The  detection  of  a  plot  of  some 
English  nobles  to  set  aside  James  in  favor  of 
Arabella  Stuart,  of  which  she  was  altogether 
innocent,  ultimately  proved  her  destruction ;  for 
although  left  at  liberty  for  the  present,  when 
it  was  some  time  after  (in  1610)  discovered 
that  she  was  secretly  married  to  William  Sey¬ 
mour,  son  of  Lord  Beauchamp  and  grandson 
of  the  Earl  of  Hertford,  both  husband  and  wife 
were  placed  in  confinement,  the  husband  being 
committed  to  the  Tower.  At  the  end  of  a  year 
they  both  contrived  to  escape  at  the  same  time, 
but  the  unhappy  lady  was  retaken.  She  was 
then  herself  committed  to  the  Tower,  the  re¬ 
mainder  of  her  life  was  spent  in  close  confine¬ 
ment,  which  finally  deprived  her  of  her  reason. 
Consult  Bradley,  E.  T.,  (Life  and  Letters  of 
Lady  Arabella  Stuart>  (London  1889). 

STUART,  Charles  Edward  Louis  Philip 
Casimir,  of  Scotland:  b.  Rome,  31  Dec.  1720; 
d.  there,  31  Jan.  1788.  He  was  a  son  of  James 
Francis  Edward  Stuart,  and  was  known  va¬ 
riously  as  the  (< Young  Pretender,®  the  ((Young 
Chevalier,®  and  <(Bonny  Prince  Charlie.®  He 
first  saw  service  at  the  siege  of  Gaeta  (1834)  ; 
fought  bravely  at  Dettingen  (1743)  ;  and  next 
year  repaired  to  France  to  head  Marshal  Saxe’s 
projected  invasion  of  England.  Sailing  from 
Nantes,  he  landed  with  seven  followers  at 
Eriska  in  the  Hebrides  on  2  Aug.  1745,  and  on 
the  19th  raised  his  father’s  standard  at  Glen- 
finnan.  The  clansmen  flocked  in ;  on  17  Sep¬ 
tember  Edinburgh  surrendered,  though  the 
castle  still  held  out;  and  Charles  held  court  at 
Holyrood,  the  palace  of  his  ancestors.  There 
followed  the  victory  over  Sir  John  Cope  at 
Prestonpans,  the  march  upon  London  with  6,500 
men,  the  fatal  turning  at  Derby  (6  December), 
the  victory  over  Hawley  at  Falkirk  (17  Jan. 
1746),  the  crushing  defeat  by  the  Duke  of 
Cumberland  at  Culloden  (16  April),  and 
Charles’  five  months’  hidings  and  wanderings. 
The  peace  of  Aix-la-Chapelle  (1748)  caused 
his  forcible  expulsion  from  France,  and  there¬ 
after  he  lived  successively  at  Avignon,  Liege, 
Basel,  Florence  and  Rome. 

STUART,  Charles  Macaulay,  American 
theologian :  b.  Glasgow,  Scotland,  20  Aug.  1853. 
He  was  graduated  (1880)  at  Kalamazoo  College 
and  took  the  A.M.  degree  (1883)  at  Garrett 
Biblical  Institute  and  Northwestern  University 
(1887).  He  was  pastor  at  River  Forest,  Ill. 
(1880-83),  at  Fort  Saint  Church,  Detroit  (1883- 
85),  becoming  associate  editor  Michigan  Chris¬ 
tian  Advocate  (1885-86)  and  filling  the  same 
position  on  the  Northwestern  Christian  Advo¬ 
cate  (1886-96).  From  1896-1909  he  was  pro¬ 
fessor  of  sacred  rhetoric  at  Garrett  "‘Biblical 
Institute  and  was  appointed  editor  Northwest¬ 
ern  Christian  Advocate,  1909-11.  He  became 
president  of  Garrett  Biblical  Institute  in  1911. 
He  has  written  <Gospel  Singers  and  Their 
Songs’  (1891)  ;  ( Vision  of  Christ  in  the  Poets’ 
(1896);  ( Story  of  the  Masterpieces’  (1897). 
He  also  edited  the  (Methodist  Hymnal’  (1905)  ; 


(In  Memoriam,  Charles  J.  Little’  (1912)  ;  <The 
Manifold  Message  of  the  Gospel’  (1913). 

STUART,  Elizabeth,  daughter  of  James  I 
of  England.  See  Elizabeth  Stuart. 

STUART,  Gilbert,  American  painter:  b. 
Narragansett,  R.  I.,  3  Dec.  1755;  d.  Boston,  27 
July  1828.  He  was  a  portrait  painter  and  be¬ 
gan  at  the  age  of  13.  In  1775  he  paid  his  second 
visit  to  England  where  Benjamin  West  recog¬ 
nized  his  talent,  took  him  into  his  home  and 
gave  him  instruction  in  art.  Eventually  obtain¬ 
ing  much  favor  and  distinction  in  London  he 
painted  portraits  of  George  III,  George  IV 
while  prince  of  Wales,  Mrs.  Siddons,  Sir  Joshua 
Reynolds,  Benjamin  West,  and  at  Paris  had 
Louis  XVI  as  sitter.  His  great  ambition,  how¬ 
ever,  was  to  practise  his  art  in  his  own  country 
and  he  returned  to  the  United  States  1792  and 
opened  a  studio  first  in  New  York;  subsequently 
in  Philadelphia,  where  he  painted  Washington 
in  1795.  This  was  the  first  of  a  series  of  por¬ 
traits  of  the  ^Father  of  his  Country®  by  Stuart. 
There  are  still  extant  six  half-face  portraits 
from  the  same  sitting,  painted  from  the  right. 
The  famous  <(Athen3eum  portrait,”  now  in  the 
Boston  Museum,  was  produced  about  1796  and 
takes  the  left  half  face  of  the  sitter.  Some¬ 
where  about  the  same  time  he  painted  a  full- 
length  portrait  of  Washington  for  the  Marquis 
of  Lansdowne.  Nearly  40  copies  made  by  him 
from  the  original  of  various  sittings  are  now  in 
existence.  In  the  Metropolitan  Museum  of  Art, 
New  York,  Stuart  is  represented  by  six^ pic¬ 
tures,  namely  (Washington’  (two  portraits)  ; 
(John  Jay’  ;  ( Captain  Henry  Rice’ ;  (Mr.  David 
Sears’ ;  Commodore  Isaac  Hull.’  He  also 
painted  the  first  five  Presidents  of  the  United 
States;  Edward  Everett,  Jacob  Astor;  Judge 
Story;  W.  E.  Channing;  Josiah  and  Edmund 
Quincy  and  O.  H.  Perry.  The  characteristics 
of  Stuart’s  portraits  are  fine  coloring  and  life¬ 
like  expression.  Though  he  has  been  charged 
with  incorrectness  of  drawing,  he  ranks  with 
some  of  the  best  portrait  painters  of  the  Eng- 
lish-American  school.  Consult  Mason,  (Life 
and  Works  of  Gilbert  Stuart’ .  (1879)  ;  Isham, 
S.,  (History  of  American  Painting’  (New  York 
1915). 

STUART,  Henry  Benedict  Maria  Clem¬ 
ent,  Duke  of  York,  cardinal  and  bishop  of 
Frascati;  b.  Rome,  5  March  1725;  d.  Paris,  1799. 
He  was  a  son  of  James  Francis  Edward  Stuart. 
In  1747  received  a  cardinal’s  hat  from  Benedict 
XIV.  Clement  XIII  consecrated  him  bishop  of 
Corinth,  and  subsequently  appointed  him  to  the 
suburban  see  of  Frascati.  He  enjoyed,  through 
the  favor  of  the  French  court,  the  revenues  of 
two  rich  abbeys,  as  well  as  a  Spanish  pension ; 
and  the  liberal  charity  with  which  he  dispensed 
his  income  endeared  him  to  his  flock.  On  his 
brother’s  death  in  1788  he  caused  a  medal  to  be 
struck,  bearing  the  Latin  legend,  ((Henry  IX, 
king  of  England,  by  the  grace  of  God,  but  not 
by  the  will  of  men.”  The  French  Revolution 
stripped  him  of  his  fortune. 

STUART,  James,  Earl  of  Murray;  regent 
of  Scotland:  b.  1533;  d.  21  Jan.  1570.  He  was 
the  natural  son  of  James  V  by  Margaret, 
daughter  of  Lord  Erskine.  At  five  years  of  age 
his  father  made  him  prior  of  Saint  Andrews, 
and  he  was  long  known  by  that  title.  He  be- 
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came  a  warm  supporter  of  the  Reformers,  and 
was  chosen  a  member  of  the  council,  and  one 
of  the  lords  of  the  articles.  On  the  return  of 
Mary  to  Scotland  as  queen,  Murray  became 
her  chief  adviser,  and  was  created  first,  Earl 
of  Mar,  and  then  Earl  of  Murray.  He  was 
opposed  to  the  queen’s  marriage  with  Darnley, 
and  has  been  accused  of  implication  in  the  mur¬ 
der  of  the  latter.  He  remained  out  of  Scot¬ 
land  for  some  months  in  1567,  only  returning 
on  the  accession  of  James  VI.  He  saw  his 
sister  a  captive  in  Lochleven  Castle,  and  was 
soon  after  named  regent.  Mary  having  escaped 
and  taken  arms,  he  encountered  and  defeated 
her  at  Langside,  in  1568.  He  was  assassinated 
at  Linlithgow. 

STUART,  James,  English  antiquary  and 
architect:  b.  London,  1713;  d.  2  Feb.  1788.  In 
his  early  days  he  devoted  himself  to  the  paint¬ 
ing  of  fans,  a  profession  which  gave  some  room 
for  the  cultivation  of  a  genuine  artistic  talent. 
In  1742  he  went  to  Rome  and  engaged  in  the 
study  of  its  architectural  monuments.  When  in 
1750  he  accompanied  Nicholas  Revett  to  Greece, 
he  found  leisure  and  opportunity  for  completing 
his  architectural  knowledge.  After  traveling 
from  point  to  point  of  antiquarian  interest  he 
finally  settled  in  Athens  for  nearly  three  years 
and  amassed  a  great  body  of  material  in  the 
way  of  sketches  and  antiquarian  notes.  He  re¬ 
turned  to  England  in  1755  where  he  found  his 
services  much  sought  after  as  an  architect,  but 
his  principal  employment  was  the  completion  of 
his  magnum  opus,  (The  Antiquities  of  Athens  > 
in  three  volumes,  only  one  of  which  was  pub¬ 
lished  before  his  death. 

STUART,  Sir  James,  Canadian  jurist  and 
statesman:  b.  Fort  Hunter  (now  in  New  York 
State),  4  March  1780;  d.  Quebec,  14  July  1853. 
He  was  educated  at  Schenectady,  then  at 
King’s  College,  Windsor,  Nova  Scotia.  He 
next  studied  law  in  a  prothonotary’s  office  at 
Montreal,  then  (1798)  becoming  a  pupil  of 
Jonathan  Sewell  at  Quebec.  In  1800  he  was 
appointed  assistant  secretary  to  the  government 
of  Lower  Canada  a.nd  was  called  to  the  bar  in 
1801  and  made  solicitor-general  for  the  prov¬ 
ince.  He  entered  the  House  of  Assembly 
(1808)  as  member  for  Montreal.  In  conse¬ 
quence  of  disagreements  he  had  to  resign  the 
solicitor-generalship  and  joined  the  opposition. 
He  was  sent  to  England  by  the  advocates  of  the 
union  of  Upper  and  Lower  Canada  and  (1825), 
was  appointed  attorney-general  for  Lower 
Canada  and  was  elected  the  same  year  to  the 
Assembly.  Beaten  in  the  following  election 
(1828),  he  was  next  (1831)  impeached  by  the 
House  of  Assembly  and  was  suspended  from 
office  by  Lord  Aylmer,  the  claims  against  him 
being  corruption  in  elections  and  improper  use 
of  office..  The  litigation  was  kept  open  by 
him  in  his  defense  both  in  Canada  and  Eng¬ 
land,  but  (1834)  he  resumed  his  private  prac¬ 
tice  and  his  great  success  was  proof  of  the 
public’s  confidence  in  him.  In  1838  he  was 
appointed  chief  justice  of  Lower  Canada.  He 
at  once  re-entered  the  political  field,  assisted 
Lord  Sydenham  with  his  advice  and  drew  up 
many  legal  ordinances  and  other  work  in  fram¬ 
ing  the  union.  He  was  created  baron  in  1841 
for  his  services  and  on  the  union  of  the  two 
Canadas  became  chief  justice  of  Lower  Canada. 


STUART,  James  Ewell  Brown,  American 
soldier:  b.  Patrick  County,  Va.,  6  Feb.  1833;  d. 
Richmond,  Va.,  12  May  1864.  He  was  de¬ 
scended  on  his  father’s  side  from  ancestors 
distinguished  during  the  colonial  and  Revolu¬ 
tionary  periods,  in  the  War  of  1812,  and  in 
civil  life  in  Illinois,  Missouri  and  Virginia.  On 
his  mother’s  side  he  was  a  descendant  of  the 
Letcher  family  of  Virginia.  After  a  course  at 
Emory  and  Henry  College,  in  Virginia,  he  en¬ 
tered  the  National  Military  Academy  at  West 
Point,  N.  Y.,  and  upon  his  graduation  in  1854 
was  commissioned  third  lieutenant  and  in  Oc¬ 
tober  of  the  same  year  was  promoted  to  the 
rank  of  second  lieutenant.  After  serving  with 
the  mounted  riflemen  against  the  Apaches  in 
Texas  he  was  transferred  to  the  First  Cavalry, 
then  stationed  at  Fort  Leavenworth.  In 
December  1855  he  was  promoted  first  lieu¬ 
tenant,  about  a  month  after  his  marriage 
at  Fort  Riley  to  the  daughter  of  Col. 
Philip  St.  George  Cooke.  He  accompanied 
Col.  Robert  E.  Lee  as  aide  in  the  attack  upon 
John  Brown  and  his  raiders  at  Harper’s  Ferry, 
where  he  read  to  Brown  the  summons  to  sur¬ 
render.  In  April  1861  he  received  from  the 
United  States  government  the  commission  of 
captain;  but  he  had  decided  to  go  with  Vir¬ 
ginia,  and  as  soon  as  his  resignation  was  ac¬ 
cepted  (7  May  1861)  tendered  his  services  to  his 
native  State,  and  was  three  days  later  commis¬ 
sioned  lieutenant-colonel  of  Virginia  infantry. 
Reporting  to  ^Stonewall®  Jackson  at  Harper’s 
Ferry,  he  was  promoted  colonel  16  July  1861, 
and  at  the  head  of  350  cavalrymen  began  his 
brilliant  career.  On  outpost  duty  he  was  ever 
vigilant  and  wary,  and  of  his  service  at  the  first 
battle  of  Manassas  (Bull  Run),  where  he  made 
a  dashing  charge,  General  Early  wrote  that 
((Stuart  did  as  much  toward  saving  the  battle  as 
any  subordinate  who  participated  in  it.®  After 
the  victory  had  been  won  he  pursued  the  Fed- 
erals  12  miles.  Subsequently  he  held  the  heights 
in  sight  of  Washington  with  headquarters  on 
Munson’s  Hill.  In  front  of  this  position  and  at 
Dranesville  he  had  combats  with  the  Federals. 
On  24  Sept.  1861  he  was  commissioned  brigadier- 
general.  In  the  spring  of  1862  he  covered  the 
retreat  from  Yorktown  and  opened  the  battle 
at  Williamsburg  (q.v.).  For  his  daring  raid 
around  the  army  of  General  McC'ellan,  just  be¬ 
fore  the  Seven  Days’  Battle,  (q.v.),  Stuart  won 
the  applause  and  hearty  admiration  of  both 
friend  and  foe,  and  on  25  July  1862  he  was  com¬ 
missioned  major-general.  He  won  additional 
fame  by  his  raid  around  Pope’s  armv,  in  which 
he  captured  that  general’s  headquarters  and  a 
part  of  his  staff  at  Catlett’s  Station  by  his  raid 
in  conjunction  with  General  Trimble  upon  the 
Federal  depot  of  supplies  at  Manassas,  his  serv¬ 
ices  in  screening  the  movement  of  Lee’s  army 
into  Maryland,  the  brilliant  fighting  of  his 
troopers  at  the  passes  of  South  Mountain,  and 
by  the  skill  with  which  he  managed  his  horse- 
artillery  on  the  Confederate  left  at  Sharpsburg 
(Antietam),  where  with  these  hard  fighters  he 
powerfully  assisted  in  the  repulse  of  Sumner’s 
gallant  charge. 

In  October  after  the  battle  of  Sharpsburg 
Stuart  led  his  bold  horsemen  to  Chambers- 
burg,  Pa.,  and  on  his  return,  thwarting  every 
effort  of  the  Federal  cavalry  to  intercept  him, 
passed  between  McClellan’s  army  and  Wash- 
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ington,  and  with  little  loss  recrossed  the 
Potomac  into  Virginia.  This  expedition  caused 
great  demoralization  in  the  Federal  cavalry,  and 
by  delaying  McClellan’s  advance  gave  to  the 
Army  of  Northern  Virginia  several  weeks  for 
rest  and  preparation  against  a  new  invasion. 

After  the  mortal  wounding  of  ((Stonewall® 
Jackson  and  the  disabling  of  A.  P.  Hill  on  2 
May  at  Chancellorsville,  Stuart  took  command 
of  Jackson’s  corps  and  by  his  audacious  attack 
upon  greatly  superior  numbers  completed  the 
work  so  brilliantly  begun  by  Jackson.  When 
Lee  began  his  movement  into  Pennsylvania, 
Stuart,  after  defeating  the  Federal  cavalry  at 
Fleetwood,  or  Brandy  Station  (q.v.),  passed 
again  between  the  Federal  army  and  Washing¬ 
ton  with  orders  to  meet  Early  at  York.  March¬ 
ing  almost  without  rest  for  eight  days  and 
nights,  the  last  three  with  almost  constant  fight¬ 
ing,  he  joined  Lee’s  armv  at  Gettysburg  (q.v.), 
bringing  with  him  a  large  train  of  captured  Fed¬ 
eral  supplies.  On  the  third  day  of  the  battle 
he  made  a  fierce  attack  upon  the  cavalry  on 
the  Federal  right,  and  at  Williamsport,  on  the 
retreat,  came  up  in  time  to  drive  off  the  heavy 
odds  of  Federals,  who  were  making  a  desperate 
fight  to  capture  the  Confederate  train  so  bravely 
defended  by  General  Imboden.  On  5  May 
1864  he  guided  the  movement  of  A.  P.  Hill’s 
corps  against  Grant’s  advance,  on  the  7th  gave 
notice  to  Lee  of  Grant’s  flank  march  to  Spott- 
sylvania  Court  House  and,  throwing  his  cavalry 
in  front  of  the  Federals,  delayed  them  until  the 
Confederate  infantry  could  be  thrown  across 
their  path.  When  Sheridan  attempted  to  make 
a  sudden  dash  into  Richmond,  Stuart  with  a 
part  of  the  cavalry  barred  his  way  at  Yellow 
Tavern  (q.v.),  and  saved  the  Confederate  capi¬ 
tal.  But  he  received  a  mortal  wound,  of  which 
he  died  next  day  (12  May  1864)  in  Richmond. 
John  Esten  Cooke  has  written  thus  of  his  last 
moments :  <(As  his  life  had  been  one  of  earnest 
devotion  to  the  cause  in  which  he  believed,  so  his 
last  hours  were  tranquil,  his  confidence  in  the 
mercy  of  heaven  unfailing.  When  he  was 
asked  how  he  felt,  he  said,  (Easy  but  willing  to 
die,  if  God  and  my  country  think  I  have  done 
my  duty.*  His  last  words  were:  U  am  going 
fast  now;  I  am  resigned.  God’s  will  be  done.* 
As  he  uttered  these  words  he  expired.® 

In  every  battle  Stuart’s  black  plume  had 
waved  in  the  advance.  In  every  arm  of  the 
service  he  had  won  the  highest  honors.  Gay 
and  rollicking  in  camp,  merry  on  the  march, 
often  calling  upon  Sweeny  to  ride  by  his  side 
and  thrum  upon  the  banjo  an  accompaniment 
to  his  merry  songs,  he  was  always  fully  awake 
to  the  demands  of  duty  and  equal  to  any 
emergency.  See  Stuart’s  Raid  to  Chambers- 
burg  ;  Stuart’s  Ride  Around  the  Army  of  the 
Potomac,  on  the  Chickahominy.  Consult 
McClellan,  H.  B.,  (The  Campaigns  of  Stuart’s 
Cavalry*  (1885). 

Toseph  T.  Derry, 
Author  of  v History  of  Georgia .* 

STUART,  James  Francis  Edward,  the 

Pretender,  of  Scotland:  b.  Saint  James  Palace, 
10  June  1688;  d.  Rome,  1  Jan.  1766.  He  was 
a  son  of  James,  regent,  and  Mary  of  Modena. 
At  six  months  he  was  conveyed  by  his  fugitive 
mother  to  Saint  Germains,  where  his  boyhood 
was  passed,  and  where,  on  his  father’s  death 
in  1701,  he  was  proclaimed  his  successor.  In 


an  attempt,  in  March  1707,  to  make  a  descent 
upon  Scotland,  the  young  (<Chevalier  de  Saint 
George,®  as  he  was  styled  by  his  adherents, 
showed  some  gallantry,  but  was  not  suffered  to 
land;  and  after  his  return  he  served  with  the 
French  in  the  Low  Countries,  at  Malplaquet  re¬ 
ceiving  a  sword-thurst  in  the  arm.  But  in 
Mar’s  ill-conducted  rebellion  (see  Jacobites) 
he  showed  himself  heavy,  spiritless,  even  tear¬ 
ful,  when,  too  late  in  the  day,  he  landed  at 
Peterhead  (22  Dec.  1715),  and  sneaked  away 
six  weeks  afterward  from  Montrose.  France 
was  now  closed  to  him  by  the  treaty  of  Utrecht, 
and  almost  all  the  rest  of  his  faineant,  dissolute, 
prayerful  life  was  passed  at  Rome.  In  1719  he 
married  Maria  Clementina  Sobieski,  grand¬ 
daughter  of  John  Sobieski,  king  of  Poland. 
Charles  Edward,  his  son,  was  the  Young  Pre¬ 
tender. 

STUART,  John  McDouall,  Australian  ex¬ 
plorer:  b.  Dysart,  Fifeshire,  Scotland,  7  Sept. 
1818;  d.  London,  5  June  1866.  He  was  edu¬ 
cated  in  Edinburgh,  where  he  engaged  in  busi¬ 
ness  for  some  time. .  In  1838  he  went  to  Aus¬ 
tralia  and  accompanied  Sturt’s  expedition  into 
the  interior,  1844-46.  In  1858  he  started  a 
series  of  six  expeditions  in  search  of  a  path 
across  the  continent  of  Australia.  The  first 
had  no  noteworthy  result;  but  on  the  second, 
in  1859,  he  explored  much  of  the  country  about 
Lake  Torrens.  In  1860  he  penetrated  to  the 
centre  of  Australia  and  discovered  Mount 
Stuart;  and  at  last,  in  1862,  his  sixth  expedi¬ 
tion,  succeeded  in  crossing  Australia  near  the 
centre  of  the  continent,  from  south  to.  north  and 
back  again.  For  this  achievement  Stuart  was 
granted  £2,000  and  1,000  square  miles  of  land 
by  the  Australian  government.  He  wrote  ( Ex¬ 
plorations  in  Australia,*  edited  and  published 
by  W.  Hardman  (1864). 

STUART,  Moses,  American  biblical 
scholar  and  theological  teacher :  b.  Wilton, 
Conn.,  26  March  1780;  d.  Andover,  Mass.,  4 
Jan.  1852.  He  was  graduated  at  Yale  in  1799; 
studied  law,  and  was  admitted  to  the  bar  in 
1802;  was  tutor  at  Yale  for  two  years;  studied 
theology  with  President  Dwight;  in  1806  be¬ 
came  minister  of  the  First  Church  (Congrega¬ 
tional)  in  New  Haven;  and  in  1809  entered 
upon  his  life-work  as  professor  of  sacred  liter¬ 
ature  in  the  Andover  (Mass.)  Theological 
Seminary,  a  position  which  he  held  until  1848. 
In  the  encouragement  and  direction  of  biblical 
study  during  this  period  his  influence  was 
widely  felt,  as  it  also  was  in  the  theological 
discussions  of  the  time,  which  enlisted  many 
able  controversialists  of  various  schools.  More 
than  1,500  ministers  were  the  recipients  of  his 
teachings  at  the  seminary,  and  many  pens  and 
pulpits  aided  in  the  propagation  of  his  views. 
Besides  textbooks  and  commentaries  relating 
to  the  biblical  writings,  he  published  ( Elements 
of  Interpretation,*  from  the  Latin  of  Ernesti 
(1822)  ;  ( Philological  View  of  Modern  Doc¬ 
trines  of  Geology*  (1836)  ;  ( Hints  on  the 
Prophecies)  (1842)  ;  (Critical  History  and  De¬ 
fense  of  the  Old  Testament  Canon>  (1845), 
and  a  volume  of  (Exegetical  Essays*  (1867). 

STUART,  Ruth  McEnery,  American  au¬ 
thor:  b.  Avoyelles,  La.,  1856;  d.  4  May  1917. 
She  was  educated  in  New  Orleans  until  1865; 
removed  to  New  York  in  1885.  Her^  writings 
include  (A  Golden  Wedding,  and  Other  Tales> 
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(1893);  (Carlotta’s  Intended,  and  Other  Stories> 
(1894)  ;  <The  Story  of  Babette’  (1894)  ;  <Solo- 
mon  Crow’s  Christmas  Pockets)  (1896); 
‘Sonny*  (1896);  (The  Women’s  Exchange) 
(1899);  (Napoleon  Jackson*  (1902)  ;  ( George 
Washington  Jones*  (1903)  ;  (The  River’s  Chil¬ 
dren  *  (1904)  ;  (The  Second  Wooing  of  Salina 
Sue)  (1905)  ;  (Aunt  Amity’s  Silver  Wedding* 
(1908);  ( Sonny’s  Father*  (1910);  ‘The 

Haunted  Photograph *  (1911)  ;  ‘Daddy  Do- 

Funny’s  Wisdom  Jingles)  (1913)  ;  (The  Cocoon) 
(1915). 

STUART’S  RAID  TO  CHAMBERS- 
BURG,  Pa.  Early  in  October  1862  the  Army 
of  the  Potomac,  under  General  McClellan,  was 
encamped  on  the  Maryland  side  of  the  Potomac, 
its  infantry  from  Hagerstown,  on  the  north,  to 
beyond  the  Monocacy,  on  the  south,  with 
cavalry  on  both  flanks.  Advised  of  some  move¬ 
ments  in  the  Union  army,  General  Lee,  to  as¬ 
certain  the  nature  of  these  movements  and  to 
disarrange  McClellan’s  plans  for  crossing  the 
Potomac,  ordered  Gen.  J.  E.  B.  Stuart,  on  8 
October,  to  cross  the  Potomac,  above  Williams¬ 
port,  with  cavalry,  destroy  bridges  and  rail¬ 
roads,  seize  horses,  do  all  the  damage  pos¬ 
sible  and,  if  advisable  or  necessary,  recross 
the  Potomac  in  the  vicinity  of  Leesburg. 
Stuart  selected  1,800  men,  600  each  from  his 
three  brigades,  commanded  by  Gen.  Wade 
Hampton,  and  Cols.  W.  H.  F.  Lee  and  W.  E. 
Jones.  At  daylight  of  the  10th  he  crossed  the 
Potomac  at  McCoy’s  Ford  above  Williamsport, 
with  slight  opposition,  captured  the  signal  sta¬ 
tion  at  Fairview,  passed  Cox’s  Kanawha  di¬ 
vision  near  Clear  Spring,  taking  10  stragglers 
from  it,  and  marched  northward  and  along  the 
western  side  of  the  Cumberland  Valley,  by  way 
of  Mercersburg  to  Chambersburg,  where  he 
arrived  at  8  p.m.  and  passed  the  night.  In  the 
morning  of  the  11th  he  destroyed  the  railroad 
depots  and  such  military  supplies  as  could  be 
found,  including  5,000  new  muskets,  pistols  and 
a  large  amount  of  army  clothing;  captured  and 
paroled  280  sick  and  wounded  soldiers  in  hos¬ 
pital  ;  and  seizing  over  500  good  cavalry  horses 
in  the  surrounding  country,  and  leaving  the 
town  quite  early,  crossed  the  South  Mountain 
to  Cashtown,  where  he  turned  southward, 
passed  to  the  west  of  Gettysburg  and  through 
Fairfield  to  Emmittsburg,  and  thence  toward 
the  Potomac.  All  through  Pennsylvania  he  had 
gathered  in  horses,  but  none  were  taken  from 
Maryland  farms  or  towns.  He  passed  Em¬ 
mittsburg  after  dark,  and  during  the  night 
pushed  on,  most  of  the  time  at  a  trot,  through 
Woodsborough,  Liberty,  New  Market  and 
Monrovia,  where  he  cut  the  Baltimore  and  Ohio 
Railroad,  and  reached  Hyattstown  early  on  the 
12th,  and  continued  his  march  to  Barnesville, 
having  met  no  opposition.  As  soon  as  it  be¬ 
came  known  that  Stuart  had  crossed  the 
Potomac  there  was  great  excitement.  Gov¬ 
ernor  Curtin  ordered  out  troops  at  Harrisburg; 
General  Wool  sent  troops  from  Baltimore  to 
Harrisburg  and  Chambersburg;  Cox’s  Kanawha 
division,  which  was  on  the  way  from  the  Army 
of  the  Potomac  to  ^Clarksburg,  W.  Va.,  was 
halted  at  Clear  Spring,  near  Hagerstown;  all 
the  fords  of  the  Potomac  above  and  below 
Harper’s  Ferry  were  carefully  guarded  by  in¬ 
fantry;  and  two  brigades  of  infantry  were 
placed  on  cars,  with  steam  up,  at  the  railroad 


crossing  of  the  Monocacy,  near  Frederick,  ready 
to  move  at  once  to  the  point  where  Stuart  might 
cross  the  railroad.  Infantry  was  placed  at  such 
points  back  from  the  river  as  it  was  supposed 
he  would  pass  on  his  return.  Averell’s  cavalry 
was  ordered  down  from  near  Hancock,  and 
Pleasonton’s  cavalry,  then  near  Hagerstown, 
was  started  in  pursuit.  McClellan  was  sure 
that  Stuart’s  escape  was  impossible.  Stuart 
heard  of  the  preparations  to  intercept  him, 
through  a  captured  courier  carrying  a  dispatch, 
and  having  skilfully  avoided  Pleasonton’s  cav¬ 
alry,  pushed  on  through  Barnesville,  passed 
through  Stoneman’s  division  of  Union  troops 
lying  between  Poolesville  and  the  mouth  of  the 
Monocacy,  and  sent  the  head  of  his  column,  un¬ 
der  Colonel  Lee,  to  secure  a  crossing  of  the 
Potomac,  at  White’s  Ford,  while  with  the  rear¬ 
guard  he  held  in  check  Pleasonton,  who  was 
advancing  from  the  Monocacy.  Colonel  Lee 
found  White’s  Ford  guarded  by  a  part  of  the 
99th  Pennsylvania  infantry,  strongly  posted  on 
a  bluff  commanding  the  ford,  and  he  sum¬ 
moned  it  to  surrender,  but  met  with  no  re¬ 
sponse,  and  at  the  end  of  15  minutes  opened 
with  artillery  and  advanced  his  skirmishers ; 
upon  which  the  Union  infantry  retreated  and 
Lee  seized  the  crossing.  Stuart,  who  had  been 
engaging  Pleasonton  with  artillery,  followed 
Lee  and  in  a  short  time  had  crossed  the  river, 
with  over  1,200  horses  from  the  farms  of 
Pennsylvania,  and  some  prisoners,  30  of  whom 
were  “public  functionaries  and  prominent 
citizens,®  to  be  held  as  hostages  for  citizens^  of 
the  Confederacy  who  had  been  arrested  and  im¬ 
prisoned.  In  the  entire  expedition  Stuart  had 
but  one  man  wounded ;  two  men  were  captured. 
From  the  time  of  leaving  Chambersburg  until 
he  reached  the  Virginia  shore  at  noon  of  the 
12th  Stuart  had  marched  more  than  80  miles; 
and  during  the  same  period  Pleasonton  had 
marched  about  the  same  distance.  The  result 
of  the  expedition  was  very  gratifying  to  Lee, 
for  Stuart  brought  him  valuable  information; 
but  it  was  mortifying  to  the  Union  officers  to 
know  that  Stuart  had  succeeded  in  riding  for  a 
second  time  clear  around  the  Army  of  the 
Potomac,  and  it  delayed  the  movement  of  Mc¬ 
Clellan,  who  says  that  the  exhausting  service  in 
chasing  Stuart  “completely  broke  down  nearly 
all  the  cavalry  horses,  and  rendered  a  remount 
absolutely  indispensable  before  we  could  ad¬ 
vance  on  the  enemy.®  Consult  ( Official  Rec- 
ords>  (Vol.  XIX)  ;  Allan,  W.,  (Army  of  North¬ 
ern  Virginia  in  1862*  (New  York  1867)  ;  Mc¬ 
Clellan,  ‘Life  of  Gen.  J.  E.  B.  Stuart.* 

E.  A.  Carman. 

STUART’S  RIDE  AROUND  THE 
ARMY  OF  THE  POTOMAC  ON  THE 
CHICKAHOMINY.  While  General  Lee  was 
making  arrangements  in  June  1862  to  bring 
“Stonewall®  Jackson  from  the  Shenandoah  Val¬ 
ley,  to  unite  with  the  army  at  Richmand  in  a 
blow  upon  McClellan,  he  ordered  Gen.  J.  E.  B. 
Stuart,  commanding  his  cavalry,  to  make  an 
expedition  around  the  right  and  to  the  rear  of 
McClellan’s  army  to  ascertain  its  position  and 
movements.  Stuart  made  a  verbal  suggestion 
that  i-t  was  possible  to  ride  clear  around  Mc¬ 
Clellan,  and  he  was  permitted  to  use  his  discre¬ 
tion  in  the  matter.  With  portions  of  the  First, 
Fourth  and  Ninth  Virginia  cavalry,  under  Cols. 
Fitzhugh  Lee  and  W.  H.  F.  Lee,  two  squadrons 
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of  the  Jeff  Davis  Legion,  under  Lieut.-Col.  W. 
T.  Martin,  and  a  section  of  artillery  under 
Lieutenant  Breathed,  in  all  about  1,200  men, 
Stuart  started  from  near  Kelly’s  Station,  on 
the  north  bank  of  the  Chickahominy,  on  the 
morning  of  12  June  1862,  and  marched  north¬ 
ward,  west  of  the  Richmond  and  Fredericks¬ 
burg  Railroad  and  parallel  to  it,  bivouacking  at 
night  near  the  railroad  bridge  over  the  South 
Anna,  22  miles  from  Richmond.  No  fires  were 
permitted  at  night,  nor  bugle-call  in  the  morn¬ 
ing,  when  he  turned  toward  Hanover  Court 
House.  At  the  Court-House  was  a  detachment 
of  Union  cavalry,  which  Stuart  endeavored  to 
surround  and  capture,  but  it  escaped  in  the  di¬ 
rection  of  Mechanicsville,  and  Stuart  kept  on 
in  the  direction  of  Hawes’  Shop  and  Old 
Church.  Soon  after  he  left  the  Court  House  a 
squadron  of  the  Fifth  United  States  cavalry, 
under  Lieutenant  Lieb,  was  encountered,  which 
fell  slowly  back  toward  Old  Church,  from 
which  it  had  advanced  that  morning  on  a  recon¬ 
naissance.  Stuart  followed  cautiously,  took 
some  prisoners,  crossed  Totopotomoy  Creek, 
and  was  nearing  Old  Church  when  he  met 
Capt.  W.  B.  Royall,  who,  informed  of  his 
approach,  had  marched  from  Old  Church  and 
joined  his  squadron  to  Lieb’s,  making  not  to 
exceed  125  men.  Stuart  ordered  a  charge,  which 
was  led  by  Captain  Latane,  of  the  ninth 
Virginia  cavalry.  The  contest  was  short  and 
severe,  sabres  being  freely  used;  Latane  was 
killed  and  a  few  men  wounded;  Royall  was 
wounded  by  several  sabre-cuts ;  and  the  Union 
cavalry  was  driven  back  and  with  difficulty 
partially  rallied  by  Lieb.  Stuart  pressed  on, 
drove  Lieb,  captured  and  destroyed  Royall’s 
camp,,  and  took  some  prisoners.  He  had  ful¬ 
filled  his  orders  by  passing  entirely  around  Mc¬ 
Clellan’s  right,  and  had  gained  sufficient  infor¬ 
mation  for  General  Lee’s  purposes;  but  instead 
of  returning,  he  determined  to  cut  McClellan’s 
communications,  go  entirely  around  his  army, 
make  him,  “tremble  in  his  boots,®  cross  the 
Chickahominy  beyond  his  left  at  Forge  Bridge, 
and  reach  Richmond.  Two  squadrons  were  sent 
to  the  left  to  Garlick’s  Landing,  on  the  Pa- 
munkey,  and  destroyed  two  loaded  transports 
and  some  wagons,  killing  two  men  and  taking 
some  prisoners ;  while  Stuart  with  the  main 
body  marched  to  Tunstall’s  Station  of  the  York 
River  Railroad,  surprised  and  captured  the 
guard  of  15  or  20  men,  overhauled  a  number  of 
wagons,  and  fired  into  a  passing  railroad  train, 
killing  three  men  and  wounding  eight.  The 
railroad  bridge  over  Black  Creek,  near  by,  was 
burned,  also  several  wagons  and  some  public 
stores,  when  Stuart  marched  by  moonlight  to 
Talleysville,  where  he  halted  nearlv  four  hours, 
and  at  midnight  resumed  his  march  for  Forge 
Bridge,  which  was  reached  at  daylight  of  the 
15th.  The  bridge  was  gone,  and  the  river  too 
high  for  fording.  Some  crossed  by  swimming; 
but  the  debris  of  an  old  bridge  was  found; 
there  was  a  warehouse  near  by,  which  was  torn 
down,  and  Lieutenant  Burke,  with  a  party,  was 
set  to  work  to  build  a  bridge.  Stuart  says :  “A 
foot-bridge  was  soon  improvised,  and  the  horses 
were  crossed  over  as  rapidly  as  possible  by 
swimming.  Burke’s  work  progressed  like  magic, 
in  three  hours  it  was  ready  to  bear  artillery  and 
cavalry,  and  as  half  the  latter  had  not  yet 
crossed,  the  bridge  enabled  the  whole  to  reach 
the  other  bank  by  6  p.m.  Another  branch  of 
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the  Chickahominy  still  further  on  was  with 
difficulty  forded,  and  the  march  was  continued 
without  interruption  to  Richmond.®  Besides 
the  property  destroyed,  Stuart  reports  that  he 
took  into  Richmond  with  him  165  prisoners, 
260  mules,  harness,  etc.  The  only  one  killed  in 
his  command  was  Captain  Latane,  and  but  few 
were  wounded.  The  whole  affair  was  very 
mortifying  to  McClellan.  The  orders  given 
for  pursuit  of  Stuart  came  from  four  or  five 
general  officers,  and  were  so  conflicting  that 
movement  was  paralyzed.  The  expedition  con¬ 
firmed  General  Lee  in  his  plan  of  bringing 
Jackson  down  on  McClellan’s  right.  See 
Peninsular  Campaign  of  1862;  Seven  Days’ 
Battles. 

E.  A.  Carman. 

STUBBES,  Philip,  English  author:  b. 
about  1555 ;  d.  London,  about  1610.  He  was 
educated  at  Cambridge,  and  in  1581  began  to 
write  a  series  of  ballads  and  other  pamphlets 
directed  against  the  sinful  practices  of  various 
persons  whose  conduct  did  not  reach  his  puri¬ 
tanical  standard,  and  later  published  a  broadside 
against  the  English  public,  entitled  VA  View  of 
Vanitie  and  Alarum  to  England,  or  Retrait 
from  Sinned  This  was  followed  bv  his  more 
ambitious  and  better-known  arraignment  of  the 
world  in  general,  which  he  called  (The  Ana- 
tomie  of  Abuses,  conteyning  a  Discoverie  or 
Briefe  Summarie  of  such  Notable  Vices  and 
Imperfections  as  now  raigne  in  many  Christian 
Countreyes  of  the  Worlds  which  was  published 
in  1583.  His  later  diatribe  (A  Chrystal  Glasse 
for  Christian  Women)  0591)  was  still  more 
widely  known.  Consult  Morley,  H.,  ( English 
Writers  >  (London  1892). 

STUBBS,  William,  English  prelate  and 
historian:  b.  Knaresborough,  Yorkshire,  21 
June  1825;  d.  Oxford,  22  April  1901.  He  was 
educated  at  Oxford  University,  took  Anglican 
orders  in  1848  and  was  vicar  of  Navestock, 
Essex,  1850-60.  He  was  librarian  of  Lambeth 
Palace,  1862-68  and  regius  professor  of  modern 
history  at  Oxford,  1866-84.  In  1869  he  became 
curator  of  the  Bodleian  Library,  and  was  rec¬ 
to?  of  Cholderton,  Wiltshire,  1875-84.  He  be¬ 
came  in  1879  canon  residentiary  of  Saint  Paul’s, 
in  1884  bishop  of  Chester  and  in  1888  bishop 
of  Oxford.  He  edited  many  valuable  historical 
works  in  the  Rolls  Series,  including  ( Chronicles 
and  Memorials  of  the  Reign  of  Richard  P 
(1864-65)  ;  (Gesta  Regis  Henrici  IP  (1867)  ; 

( Chronicle  of  Roger  Hoveden*  (1872-73)  ;  Me¬ 
morials  of  Saint  Dunstan)  (1874)  ;  and  (Opera 
Radulphi  de  Diceto)  (1876),  but  is  best  known 
by  his  ( Constitutional  History  of  England* 
(1874-78).  Among  other  works  of  his  are  (The 
Early  Plantagenets*  (1876)  ;  Seventeen  Lec¬ 
tures  on  the  Study  of  Mediaeval  and  Modern 
History >  (1886);  ^egistrum  Sacrum  Angli- 
canum,*  a  calendar  of  the  English  bishops  from 
the  time  of  Augustine  (1858)  ;  /Councils  and 
Ecclesiastical  Documents  Relating  to  Great 
Britain  and  Ireland)  (1869-73),  and  the  posthu¬ 
mous  works,  ( Lectures  on  European  History* 
(1904)  ;  <Letters)  (1905)  ;  <Lectures  on  Early 
English  History*  (1906)  ;  ( Ordination  Ad- 

dresses)  (1901)  ;  ( Visitation  Charges*  (1904)  ; 
(Germany  in  the  Middle  Ages>  (1908).  Con¬ 
sult  Gross,  ( Sources  and  Literature  of  English 
History)  (New  York  1900)  and  Hutton,  W.  H., 
< Letters  of  William  Stubbs)  (London  1906). 
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STUCCO— STUDENT  LIFE  AND  CUSTOMS 


STUCCO,  in  architecture,  a  composition  of 
white^marble  pulverized  and  mixed  with  plas¬ 
ter  of  lime,  which,  being  sifted  and  wrought 
up  with  water,  is  used  like  common  plaster. 
Architectural  and  sculptural  ornaments,  such  as 
fruits,  flowers,  garlands,  festoons,  etc.,  are 
made  of  it.  In  the  interior  of  buildings  stucco 
work  is  generally  applied  to  the  ceilings  of 
apartments,  the  moldings,  etc.  In  some  coun¬ 
tries  a  stucco  of  common  mortar  and  of  plas¬ 
ter  is  applied  to  the  outside  of  houses,  and  is 
extremely  durable. 

STUCK,  Franz,  Knight  von,  German 
painter:  b.  Tettenweis,  Lower  Bavaria,  23  Feb. 
1863.  He  received  his  early  art  training  in  the 
academy  at  Munich  under  Lindenschmit  and  ex¬ 
hibited  striking  and  original  talent  by  his  fan¬ 
tastic  and  grotesque  designs,  many  of  them 
furnished  as  illustrations  to  the  Fliegende 
Blatter,  as  book  covers,  vignettes  for  pro¬ 
grams,  etc.  In  1889  he  made  his  debut  as  a 
painter  in  oils  with  (The  Seraph  at  the  Gate  of 
Paradise1*  ;  and  numerous  other  Biblical,  mytho¬ 
logical  and  allegorical  works  followed.  His 
chief  works  are  <Lucifer)  ;  (The  Expulsion 
from  Paradise1* ;  a  <Pieta)  ;  (The  Crucifixion1*  ; 
<Sin>  (1893);  <War>  (1894),  both  in  the 
Munich  Pinakothek;  (The  Sphinx1*  (1895),  now 
in  Budapest)  ;  (Evil  Conscience^  (1896)  ;  ( Pro¬ 
cession  of  Bacchantes*  (1897)  ;  ‘Han*  (1908)  ; 
Unnocentia*  (1909).  Among  his  most  success¬ 
ful  portraits  is  one  of  Fritzi  Scheff.  He  has 
also  produced  several  statuettes  and  bronze  fig¬ 
ures,  including  (The  Faun1*  (in  the  Berlin  Na¬ 
tional  Gallery),  and  is  professor  royal  in  the 
Munich  Academy.  He  is  regarded  now  as  one 
of  the  greatest  figures  in  modern  German  art, 
although  at  first  his  work  was  scorned  and  de¬ 
rided.  Consult  Bierbaum,  O.  J.,  ( Stuck*  (in 
(Kiinstler-Monographien,*  Vol.  XLII,  Bielefeld 
1899);  Singer,  H.  W.,  ( Franz  Stuck:  Zeich- 
nungen*  (Leipzig  1912)  ;  Hanfstangl’s  repro¬ 
ductions  (Munich  1909). 

STUCK,  Hudson,  American  clergyman: 
b.  England,  11  Nov.  1863;  d.  10  Oct.  1920.  He 
was  graduated  (1892)  at  the  Theological  De¬ 
partment,  University  of  the  South,  Sewanee, 
Tenn.  He  became  (1892)  deacon  and  priest  of 
the  Protestant  Episcopal  Church  and  rector 
(1892-94)  at  Grace  Church,  Cuero,  Tex.,  dean 
(1894-1904),  Saint  Matthew’s  Cathedral,  Dallas. 
After  1904  he  was  archdeacon  of  the  Yukon. 
He  published  ( Ascent  of  Denali1*  (Mount  Mc¬ 
Kinley)  (1914)  ;  (Ten  Thousand  Miles  with  a 
Dog  Sled1*  (1914)  ;  ( Voyages  on  the  Yukon  and 
its  Tributaries1*  (1917).  He  was  in  the  first 
party  of  three  climbers  to  reach  the  summit  of 
Denali  Peak,  in  1913,  about  20,500  feet  high;  an 
account  of  the  ascent  is  the  subject  of  one  of 
the  above-mentioned  works. 

S  T  U  C  L  E  Y  ,  stuk'li,  orSTUKELY, 
Thomas,  English  adventurer:  b.  about  1525- 
d.  Alcazar,  4  Aug.  1578.  He  was  sent  to  Eng¬ 
land  (1552)  recommended  by  Henry  II  of. 
France,  to  whose  notice  he  had  been  brought 
through  his  military  talents.  Instead  of  obtain¬ 
ing  the  secret  information  he  was  sent  for  that 
would  assist  the  French  to  land  on  English 
shores  after  a  projected  capture  of  Calais,  he 
disclosed  the  French  royal  plot.  Instead  of 
being  rewarded  for  his  information  he  was 
thrown  into  the  <(Tower**  and  the  Duke  of 
Northumberland  betrayed  him  in  turn  to  the 


French  king.  Escaping  from  prison  he  entered 
service  under  Emperor  Charles  V  and  the  Duke 
of  Savoy.  He  was  actively  present  at  the  vic¬ 
tory  of  Saint  Quentin  ( 1557) ,  after  which  tie 
went  on  a  privateering  expedition,  Queen  Eliz¬ 
abeth  providing  one  of  his  fleet  of  six  ships 
(1563).  His  voyage  was  a  series  of  robbery 
from  ships  of  every  nationality.  After  two 
years  of  piracy  the  remonstrances  of  other  na¬ 
tions  caused  Elizabeth  to  arrest  him.  Upon 
being  pardoned  he  went  to  Ireland  where  he  is 
alleged  to  have  started  further  plotting  but  the 
queen  squelched  his  ambitious  schemes.  He  had 
been  in  correspondence  with  Philip  II  of  Spain, 
accepting  a  pension  from  him.  Suspicion  of  his 
treason  came  up  in  court  and  he  fled  to  Spain 
(1570)  where  he  again  plotted  against  England. 
He  visited  Paris  and  the  papal  court,  then 
joined  in  an  expedition  against  Morocco  backed 
by  Portugal  but  was  killed  in  the  battle  of  Al¬ 
cazar  (1578).  The  story  of  Stukely’s  career 
was  very  popular  in  England  as  he  was  said  to 
have  been  an  illegitimate  son  of  Henry  VIII, 
king  of  England.  A  play  entitled  (The  Battle 
of.  Alcazar  .  .  .  with  the  Death  of  Captain 

Stukely1*  was  printed  by  E.  Allde  in  1594. 
Later  (The  famous  History  of  the  Life  and 
Death  of  Captain  Stukely  was  printed  (1605), 
Simpson’s  (School  of  Shakespeare)  (1878, 
Vol.  I)  gives  a  detailed  account  of  Stukely’s 
career  based  on  state  papers. 

STUDENT  LIFE  AND  CUSTOMS. 

Student  life  and  customs  have  varied  so  much 
in  various  ages  and  countries,  and  have  differed 
so  greatly  according  to  the  school,  elementary, 
secondary  or  college,  in  which  the  students  are, 
that  it  is  necessary  to  divide  and  subdivide  the 
subject  for  effective  treatment. 

Consideration  must  be  given  to  ancient, 
mediaeval  and  modern  times ;  particular  coun¬ 
tries  in  those  ages;  the  grade  of  institution, 
whether  elementary,  secondary  or  collegiate,  in 
each  country;  and  the  life  of  the  student  both 
inside  and  outside  of  the  classroom  or  ac¬ 
ademic  precincts. 

We  lack  sufficient  evidence  to  make  many 
statements  about  student  life  in  ancient  times. 
That  which  we  do  know  has  almost  entirely  to 
do  with  the  teaching  in  the  classroom  (see 
Education,  History  of).  Of  the  life  of  the 
student  there,  the  connection  between  flogging 
and  learning  was  the  feature  —  <(he  that  is  not 
flogged,  can  not  be  taught.® 

With  the  Greeks  much  of  the  instruction 
given  to  the  young  was  in  the  nature  of  that 
which  we  should  call  supervised  sports.  This 
being  the  case  student  life  for  the  young  was 
happy  and  entertaining.  The  Greek  boy  played 
ball,  flew  kites  and  rolled  marbles,  and  engaged 
in  similar  recreations. 

As  he  grew  older,  if  he  were  not  apprenticed 
to  a  trade,  he  attended  the  gymnasia,  which  were 
open  air  exercising  grounds.  Here  he  got  in¬ 
struction  in  running,  wrestling,  boxing,  spear 
throwing,  jumping  and  hurling  the  discus. 
Horse-back  riding  and  chariot  driving  were  also 
a  part  of  his  instruction.  Oratory  and  music 
came  nearer  than  other  subjects  to  being  aca¬ 
demic  work  in  our  sense  of  the  word,  but 
to-day  even  these  subjects  are  likely  to  be  more 
thought  of  in  the  nature  of  student  life  rather 
than  a  part  of  the  instructional  work  in  our 
educational  institutions. 
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The  Roman  schools  partook  a  little  more  oi 
the  nature  of  actual  classrooms,  though  in 
most  cases  they  were  merely  a  sort  of  pergola. 
School-boy  life  was  enlivened  with  floggings, 
as  with  the  Greeks,  but  seemingly  more  system¬ 
atic  classroom  work  was  done  by  the  Romans. 
The  latter  did  not  give  the  time  to  formal 
instruction  in  sports  that  the  Greeks  gave,  so 
that  to  the  Roman  boy  and  youth  his  amuse¬ 
ments  were  much  more  his  own.  Marbles, 
blindman’s  buff,  hide  and  seek  and  other  games 
of  childhood  were  played.  Riding,  swimming 
and  wrestling  were,  however,  a  regular  part 
of  the  instruction,'  and  the  Roman  youth  en¬ 
tered  them  with  a  seriousness  that  made  them 
less  a  part  of  the  lighter  side  of  life.  With 
the  Romans,  therefore,  the  sports  of  student 
life  tended  to  fall  into  the  class  of  the  pro¬ 
fessionals. 

For  some  centuries  after  the  gradual  decline 
of  the  Roman  civilization  until  the  beginning 
of  those  schools  which  grew  up  in  connection 
with  the  Christian  churches  there  is  little  evi¬ 
dence  of  any  kind  of  school  life.  When  the 
church  and  monastic  schools  did  begin  to  come 
into  existence,  they  were  looked  upon  as  places 
where  in  general  boys  were  to  be  prepared  for 
the  service  of  the  Church.  Even  those  who 
were  not  to  be  so  prepared  were  given  the 
same  kind  of  training.  In  view  of  the  severity 
of  the  ideal  of  preparation  for  the  Church  the 
school  life  of  the  boy  both  during  the  hours 
of  actual  instruction  and  outside  of  such  hours 
was  one  of  constant  task  and  supervision.  Al¬ 
most  every  sport  to  which  a  boy  of  the  time 
might  turn  was  prohibited  under  the  severest 
penalties.  Flogging,  even  of  young  men  of  18, 
was  common.  Unlike  the  schools  of  the  Greeks 
and  the  Romans,  those  in  the  Middle  Ages  were 
frequently  of  the  kind  to  which  boys  went  to 
live  during  their  period  of  school  life.  The 
only  holidays  he  had  were  those  of  the  Church. 

In  spite  of  the  extreme  repression  of  all 
youthful  inclinations,  the  boys  committed  nu¬ 
merous  offenses  in  the  schoolrooms  and  in 
chapel.  Some,  when  they  got  a  chance  to  get 
away  from  the  strict  supervision  of  the  teacher, 
indulged  in  all  kinds  of  prohibited  sports,  such 
as  cock-fighting,  gambling  and  fist  fighting. 

It  was  in  the  mediaeval  universities  that  we 
first  hear  of  those  student  groups  which  gave 
color  to  a  real  student  life  such  as  we  know  it. 
The  freshman  was  then,  as  until  recently  in 
our  own  colleges  and  universities,  the  par¬ 
ticular  object  of  attack  on  the  part  of  those 
who  had  been  in  the  institution  longer  than  he. 
He  was  likely  to  be  waylaid  and  thoroughly 
pummeled  before  arrival.  In  Germany  and 
France  he  was  put  through  an  initiation  bor¬ 
dering  on  the  grotesque,  horrible,  and  cruel  — 
far  worse  than  the  modern  initiation  to  any  of 
our  secret  societies.  If  he  passed  through  such 
ordeals  and  succeeded  in  getting  registered  with 
a  master  or  in  a  college,  his  life  in  the  class¬ 
room  and  out  of  it  was  marked  by  turbulence 
and  hardship.  A  master  who  delivered  his 
lecture  too  rapidly  was  interrupted  with  all 
kinds  of  noises.  The  lecture-rooms  were  wholly 
unheated  in  winter  and  the  windows  unglazed. 
The  floors  were  covered  with  straw  on  which 
the  student  sat.  The  rooms  in  which  the  stu¬ 
dents  lodged  were  ‘equally  uncomfortable  and 
the  sanitary  arrangements  negligible.  The  ec¬ 
clesiastical  gowns  which  they  were  required  to 


wear  afforded  them  scant  protection  against  the 
cold,  unless  they  were  fortunate  enough  to  be 
able  to  buy  furs.  Many  of  the  students  were 
well-to-do  and  others  extremely  poor.  In 
whichever  condition  they  found  themselves  let¬ 
ters  to  their  parents  which  have  come  down 
to  us  give  evidence  of  that  almost  chronic  ap¬ 
peal  of  all  students  in  all  ages  for  more  money. 
The  poorer  students  frequently  begged  and 
were  sometimes  officially  licensed  to  do  so. 

So  many  of  their  natural  inclinations  for  the 
amusements  and  sports  of  youth  were  repressed 
by  strict  prohibitions  that  the  natural  conse¬ 
quences  followed.  Not  having  any  outlet  for 
their  youthful  spirits  they  indulged  in  riotous 
conduct.  Brawls  amongst  the  individual  stu¬ 
dents  and  those  of  different  national  groups 
were  frequent,  and  occasionally  a  whole  group 
of  them  would  get  into  conflict  with  the  towns¬ 
folk,  so  that  ((Town  and  Gown®  fights  became 
infamous.  As  the  students  as  well  as  the  towns¬ 
folk  went  about  armed,  these  battles  frequently 
ended  in  bloodshed  and  death. 

In  spite  of  such  incidents  which  were  of 
course  not  of  the  usual,  but  of  the  unusual 
class,  the  mediaeval  student  did  a  goodly  amount 
of  serious  work,  some  naturally  more  and  some 
less.  The  absence  of  healthy  sports  to  relieve 
the  daily  routine  was  his  most  serious  trouble. 

The  hold,  which  student  customs  have, 
brought  many  of  them  far  down  into  modern 
times,  not  only  in  Europe  but  also  in  America. 
Curious  survivals  in  the  treatment  of  freshmen, 
fagging,  the  conflict  between  the  freshmen  and 
the  sophomores,  represented  at  Harvard  until 
a  short  time  ago  by  ((Bloody  Monday  Night,® 
and  at  other  colleges  by  cane  rushes,  and  the 
like,  bear  witness  to  this  conservatism. 

The  popularizing  of  college  education  and 
the  removal  by  university  authorities  of  many 
of  the  restrictions  on  the  natural  impulses  of 
youth  for  activity  have  led  to  the  gradual  dis¬ 
appearance  of  the  many  so-called  mediaeval 
customs.  In  their  place  has  grown  up  a  be¬ 
wildering  variety  of  activities  for  the  student, 
which  form  a  large  part  of  his  life.  A  perusal 
of  the  daily  or  weekly  paper,  or  monthly,  or 
annual  periodicals  published  by  the  students  in 
almost  everyone  of  our  institutions  of  collegi¬ 
ate  rank,  particularly  in  the  United  States,  re¬ 
veals  not  only  the  literary  activity  along  such 
lines,  but  in  the  notices,  which  they  publish, 
they  bear  witness  to  the  existence  of  an  ex¬ 
tended  variety  of  sports  —  baseball,  football, 
rowing,  tennis,  lacrosse,  basketball,,  hockey; 
numerous  clubs  and  fraternities  to  which  almost 
every  student  of  any  walk  in  life  mav  belong; 
debating  organizations,  dramatic  societies  pre¬ 
senting  operas  and  plays,  musical  clubs  and 
orchestras,  foreign  language  clubs  and  religious 
societies.  Many  of  these  intramural  activities 
are  represented  also  by  intercollegiate  contests 
in  almost  all  of  the  sports,  in  debating,  oratory 
and  music. 

On  the  social  side  dancing  and  singing,  in 
large  choruses,  both  during  term  time  and  al 
graduation  exercises  occupy  a  prominent  place, 
especially  at  girls’  colleges,  which,  after  their 
establishment,  in  many  ways  followed  in  the 
footsteps  of  those  for  men.  Luxurious  living 
quarters  have  taken  the  place  of  the  bare  and 
comfortless  rooms  of  less  than  half  a  century 
ago. 

Though  in  America  student  life  has  gone 
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far  beyond  anything  in  the  way  of  student  life 
and  customs,  such  as  they  exist  in  Germany, 
France  and  Italy,  the  English  universities  are 
a  very  close  second.  In  the  latter  as  well  as 
in  America  there  is  that  love  of  the  ((Alma 
Mater®  which  is  not  at  all  to  be  found  on  the 
continent  of  Europe.  In  the  larger  cities  of 
America  are  to  be  found  clubs  of  the  gradu¬ 
ates  of  the  various  institutions  which  hold  them 
by  close  ties  to  the  institutions  from  which  they 
Were  graduated.  There  the  student  life  and 
customs  take  a  longer  lease  of  life,  especially 
at  the  time  of  the  great  intercollegiate  athletic 
contests. 

On  the  continent  of  Europe  there  is  no 
such  broad  development  of  student  life  and 
customs  as  is  found  in  Great  Britain  and 
America.  The  usual  absence  of  dormitories 
or  living  halls  in  the  great  universities  of  Ger¬ 
many,  France,  Italy  and  Spain,  the  treatment 
of  the  universities  as  great  day  schools,  the 
common  practice  of  the  students  to  take  some 
semesters  of  academic  work  in  one  institution 
and  some  in  another,  the  slight  development  of 
athletics,  and  other  minor  factors  have  caused 
the  failure  to  develop  that  variety  of  student 
life  and  customs  and  that  abiding  affection 
for  the  <(Alma  Mater®  found  in  English-speak¬ 
ing  countries. 

Student  life  and  customs  in  schools  of  ele¬ 
mentary  and  secondary  grade  were  under  the 
same  repression  as  the  colleges  during  the 
Middle  Ages  and  came  out  from  under  it  far 
less  slowly  than  the  latter.  The  tendency  to 
imitate  the  higher  institutions  was  very  strong 
in  all  countries,  and  during  the  19th  century 
the  secondary  institutions  reflected  the  student 
life  and  customs  of  the  colleges  and  the  ele¬ 
mentary  schools  reflected  those  of  the  second¬ 
ary.  In  large  institutions  of  the  latter  grade, 
particularly  in  America,  are  to  be  found  the 
same  periodical  publications,  athletic  _  sports 
and  contests,  literary  clubs  and  fraternities,  the 
same  cohesive  grouping  of  the  student  body, 
the  same  affection  for  <(Alma  Mater®  as  are 
found  in  the  colleges.  In  a  lesser  degree  and 
on  a  smaller  scale  the  large  elementary  schools 
reproduce  the  same  life. 

The  drunkenness  and  licentiousness  which 
used  to  prevail  in  American  colleges  previous 
to  the  close  of  the  19th  century  had  very 
largely  disappeared  in  the  earlier  years  of  the 
20th.  College  pranks  resulting  in  the  destruc¬ 
tion  of  property  had  become  fewer  in  number 
and  ((rough  house®  tactics  in  secondary  school 
life  had  ceased  to  be  so  fashionable.  In  the 
matter  of  the  elimination  of  drinking  in  the 
colleges,  America  had  progressed  far  more 
rapidly  than  the  countries  of  Europe.  Duelling 
such  as  prevailed  in  German  universities  had 
never  taken  root  in  America. 

The  establishment  of  academies  and,  later, 
colleges  for  girls  in  America  in  the  19th  cen¬ 
tury  led  to  their  own  development  of  college 
life  and  customs.  These  very  rapidly  took  on 
the  color  of  almost  exact  imitations  of  those 
which  had  grown  up  in  the  institutions  for  men. 
The  publications,  literary  clubs,  sororities  (in¬ 
stead  of  fraternities)  and  even  athletic  con¬ 
tests  resembled  those  of  the  men.  Though 
drinking  never  prevailed  to  any  extent,  cigar¬ 
ette  smoking  among  the  young  women  in  Amer¬ 
ican  colleges  is  on  the  increase. 


As  the  secondary  and  elementary  schools 
for  boys  imitated  in  the  life  and  customs  of 
the  students  the  doings  of  the  colleges  for  men, 
so  the  elementary  and  secondary  schools  for 
girls  tended  to  imitate  the  colleges  for  women. 

In  England  such  close  imitation  of  the  life 
and  customs  of  men’s  institutions  by  the  women 
is  not  found,  and  on  the  continent  of  Europe 
the  life  and  customs  in  institutions  for  girls 
is  very  much  more  restricted.  In  fact  there 
is  about  them  the  same  atmosphere  that  pre¬ 
vailed  about  the  institutions  for  boys  in  the 
earlier  Middle  Ages. 

Bibliography. —  No  one  '  book  covers  the 
subject  in  all  ages,  in  all  countries  and  in 
educational  institutions  of  varying  grades.  In¬ 
formation  must  be  sought  in  treatises  on  edu¬ 
cation  covering  various  periods  of  history  and 
separate  countries,  and  even  separate  institu¬ 
tions.  (For  an  extended  list  of  books  see  the 
bibliographies  referred  to  in  the  article :  Edu¬ 
cation,  History  of).  Information  of  particular 
value  will  be  found  in  the  following:  Alex¬ 
ander,  (The  Prussian  Elementary  Schools5 ; 
Becker-Goll,  (Charicles5  (II,  p.  19)  ;  Brock, 
<Eton)  ;  Brown,  (The  Making  of  Our  Higher 
Schools) ;  Capes,  (University  Life  in  Ancient 
Athens5 ;  Converse,  ( Wellesley5 ;  Corbin,  <An 
American  at  Oxford) ;  Farrington,  (French 
Secondary  Schools) ;  Findlay,  ( Arnold  of 
Rugby5;  Fulton,  (College  Life5;  Goll  on 
Becker’s  Callus1*  (II,  p.  61)  ;  Haskins,  (Life 
of  the  Mediaeval  Students  as  Revealed  by  their 
Letters) ;  Hill,  (Harvard  by  an  Oxonian>  ; 
Hinchman,  (The  American  SchooP  ;  Jones, 
(Girton) ;  Keppel,  <Columbia)  ;  Mahaffy,  (01d 
Greek  Education5 ;  Maspero,  (Life  in  Ancient 
Egypt  and  Assyria5 ;  Paulsen,  (The  German 
Universities5 ;  Rait,  (Life  in  the  Mediaeval  Uni¬ 
versity5  ;  Rashdall,  (Universities  of  Europe  in 
the  Middle  Ages5 ;  Risk,  (America  At  College5 ; 
Russell,  (German  Higher  Schools5 ;  Sheldon, 
( Student  Life  and  Customs5 ;  Taylor  and 
Haight,  (Vassar5  ;  Tennyson,  Cambridge  from 
Within5 ;  Von  Engeln,  Concerning  Cornell5 ; 
Walden,  (The  Universities  of  Ancient  Greece5 ; 
Wilkins,  ( Roman  Education.5 
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STUDENT  OF  SALAMANCA,  The  (<E1- 

estudiante  de  Salamanca5),  an  admirable  fan¬ 
tastic  legend  in  verse  by  the  brilliant,  erratic 
Spanish  genius,  Jose  de  Espronceda  (1810- 
42).  It  appeared  in  a  collection  of  the  au¬ 
thor’s  poems  published  in  1840,  and  has  since 
appeared  in  popular  collections  of  the  author’s 
lyrical  productions,  such  as  the  (Biblioteca  uni¬ 
versal,5  easily  procurable.  The  hero  of  the 
poem,  Don  Felix  de  Montemar,  is  a  new  Don 
Juan,  who  has  deceived  his  sweetheart,  the 
beautiful,  tender  and  loyal  Dona  Elvira,  and 
killed  her  brother,  Don  Diego  de  Pastrana,  wJio 
sought  to  avenge  his  sister.  In  the  profligate 
Don  Felix,  a  sublime  and  rebellious  spirit,  seek¬ 
ing  pleasure  and  forgetfulness  of  his  crime  in 
the  most  violent  emotions,  the  poet  has  drawn 
a  picture  of  himself,  yet  painted  blacker  by 
far  than  reality  reveals.  For  Espronceda  seems 
to  take  pride  in  astonishing  .by  his  audacity  and 
his  moral  cynicism  and  in  giving  a  certain  air 
of  attractive  grandeur  to  vices  which  he 
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affects  but  does  not  have.  There  is  hardly  any¬ 
thing  in  literature  richer,  more  weird  and  fan¬ 
tastic  than  the  description  of  the  impious  and 
unterrified  Don  Felix'  following  the  phantom 
who  leads  him  along  the  shadowy  way  to  the 
abodes  of  death  where  Don  Pastrana,  placing 
the  phantom’s  hand  in  that  of  the  satanic 
Montemar,  tells  him  that  at  last  the  promise 
made  to  Elvira  is  fulfilled,  and  Don  Felix, 
struggling  in  vain,  expires  amid  countless 
shades  of  the  nether  world.  In  this  exquisite 
poetic  creation,  made  so  largely  by  the  many 
varieties  of  verse  forms  adapted  to  the  par¬ 
ticular  situations,  which  render  the  production 
well  nigh  impossible  of  translation,  may  be 
divined  something  of  the  brief  life  of  this 
romantic  genius.  The  influence  of  Byron, 
Goethe  and  Leopardi  is  apparent.  Capable  of 
equaling  each  of  these  great  geniuses,  Espron- 
ceda  in  his  brief  career  did  not  produce  suffi¬ 
cient  to  make  his  poetic  power  so  effective  a 
reality.  Consult  for  the  poem,  biography  and 
commentary,  the  authoritative  work  by  Don 
Patricio  de  la  Escosura  and  Dona  Blanca 
Espronceda  de  Escosura,  (Obras  poeticas  y 
escritos  en  prosa  de  Jose  de  Espronceda) 
(Madrid  1884).  James  Geddes,  Jr. 

STUDENT  SELF-GOVERNMENT. 

Student  self-government  as  an  organized  sys¬ 
tem  is  the  product  of  modern  times  and  of 
democratic  ideas.  In  its  ideal  form  it  must  not 
be  confused  with  systems  of  government  of  one 
roup  of  pupils  by  an  older  pupil  set  over  them 
y  an  appointment  from  a  teacher  or  the  head 
of  the  school.  Such  systems  of  maintaining 
good  order  in  the  schoolroom  and  out  of  it 
existed  in  the  Middle  Ages  and  continued  down 
into  our  own  day  under  the  names  of  prefec- 
tural  and  monitorial  systems.  Though  these 
involved  the  government  and  sometimes  even 
the  teaching  of  students  by  students,  there  was 
little  about  them  to  warrant  their  being  called 
self-government  systems. 

Strictly  defined  self-government  of  students 
implies  the  existence  of  a  system  under  which 
the  students  elect  their  own  leaders  or  com¬ 
mittees  to  see  that  school  or  college  rules  are 
obeyed  and  that  violators  are  punished.  Even 
though  in  the  background  the  supreme  authority 
of  the  school  or  college  officials  is  always 
present,  it  is  never  so  apparent  as  to  disabuse 
the  student  body  of  the  idea  that  it  is  to  all 
intents  and  purposes  governing  iself. 

The  most  advanced  steps  in  student  self- 
government  under  such  a  definition  have  been 
taken  in  America.  The  development  of  a  great 
number  of  extramural  activities  on  the  part  of 
college  students  led  quite  naturally  to  the  or¬ 
ganization  of  governing  bodies  for  such  pur¬ 
poses  almost  entirely  free  from  control  by  col¬ 
lege  officials.  In  fact  in  some  cases  the  abuses 
of  self-government  in  such  matters  became  so 
great  that  the  college  officials  and  the  alumni 
had  to  interfere  to  set  things  right  and  to 
impose  a  supervision  which  had  not  previously 
existed.  Nevertheless  the  influence  of  self- 
governing  action  in  their  own  affairs  made  for 
the  development  of  self-reliance  and  character 
and  both  college  officials  and  students  found  it 
was  but  a  short  step  to  granting  the  participa¬ 
tion  of  the  students  in  matters  heretofore 
deemed  the  business  of  the  professional  staff  of 
the  college. 
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One  of  the  first  of  these  steps  was  that  of 
self-government  in  the  examination  room.  This 
has  commonly  been  defined  as  the  ((honor  sys¬ 
tem.®  Before  its  institution  one  or  several 
college  officials  were  deputized  to  guard  the 
examination  room  to  prevent  cheating.  Under 
the  new  system  these  officials  were  withdrawn 
and  the  students  put  on  their  honor  not  to 
cheat  and  in  some  institutions  to  report  those 
whom  they  saw  cheating.  In  general  the  sys¬ 
tem  has  come  into  vogue  far  more  widely  in  the 
colleges  of  the  South  and  West  than  in  those 
of  the  Northeast.  Another  development  has 
been  in  taking  resident  officials  out  of  the 
dormitories  or  living  halls  of  the  students  and 
placing  reliance  on  the  honor  of  the  latter  to 
commit  no  infractions  of  the  college  rules  and 
to  report  students  guilty  of  such.  Still  another 
development  in  some  colleges  has  been  the  elec¬ 
tion  by  the  students  of  a  committee  which 
takes  up  the  matter  of  disciplining  students  and 
acts  in  consultation  with  members  of  the  fac¬ 
ulty  in  important  questions  affecting  the 
students. 

In  some  colleges  the  attempt  to  put  these 
measures  of  student  self-government  through 
have  met  with  failure  whereas  in  others  they 
have  been  a  success.  In  the  latter  case  reports 
would  indicate  that  although  some  weaknesses 
are  discovered,  the  general  conditions  are  no 
worse  and  are  sometimes  a  good  deal  better 
than  when  all  of  the  government  was  directly 
in  the  hands  of  college  officials.  The  most 
serious  difficulty  encountered  is  in  getting 
students  to  play  the  part  of  informer  even 
though  the  information  given  is  secret  and  in¬ 
violate. 

The  development  of  self-government  in 
American  public  elementary  and  high  schools 
grew  from  somewhat  different  motives.  At  first 
it  came  into  vogue  through  the  desire  on  the 
part  of  teachers  to  teach  civics  or  civil  govern¬ 
ment  in  a  graphic  manner.  Inspired  by  such 
a  motive  they  organized  their  classes  into 
school  cities  and  States,  and  sometimes  the 
whole  school  was  organized  into  a  great  gov¬ 
ernmental  institution  with  legislative,  execu¬ 
tive  and  judicial  departments  and  an  array 
of  government  officials.  This  organization  was 
in  many  cases  used  as  a  self-governing  body, 
but,  as  was  the  case  with  the  colleges,  some 
were  successful  and  some  were  not.  It  usually 
depended  upon  how  much  backing  and  time  the 
school  teachers  and  officials  were  willing  to 
give  to  it,  or  how  much  they  were  able  to 
simplify  and  modify  the  structure  to  meet  the 
purposes  of  self-government.  The  enthusiasm 
of  a  teacher  or  a  principal  made  up  for  much, 
and  in  almost  all  cases  there  is  evidence  of  a 
certain  artificiality  and  a  feeling  that  the  school 
official  is  constantly  behind  the  scenes  to  make 
the  wheels  of  self-government  work  smoothly. 
The  value  of  the  systems  is  not  always  so 
much  in  what  the  students  accomplish  as  in 
the  development  of  character  which  such  sys¬ 
tems  may  produce.  Teachers  in  high  schools 
have  sometimes  reported  very  adversely  on 
students  coming  to  them  from  self-governing 
elementary  schools  and  sometimes  very  favor¬ 
ably. 

The  extramural  athletic  and  social  activities 
of  the  secondary  and  elementary  schools  were 
for  a  long  time  exclusively  in  the  hands  of  the 
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students  and  thought  to  be  no  affair  of  the 
school  authorities.  With  the  great  increase  in 
their  variety  and  importance,  especially  in  in¬ 
terscholastic  contests,  the  governing  hand  of 
the  teacher  or  principal  had  to  enter.  A  large 
measure  of  self-government,  however,  is  left 
to  the  student  body,  the  principal  or  teacher 
acting  as  an  adviser  and  only  exercising  a 
power  of  veto  in  extreme  cases.  The  amount 
of  self-government  in  suqh  matters  is  less  for 
the  secondary  schools  than  for  the  colleges  and 
is  more  than  for  the  elementary  school,  a  fact 
naturally  due  to  the  differences  in  the  ages  of 
the  students. 

Whether  the  large  amount  of  self-govern¬ 
ment  allowed  to  students  in  some  of  our  col¬ 
leges,  secondary  and  elementary  schools  is  go¬ 
ing  to  be  productive  of  the  good  results  claimed 
for  it  only  the  future  will  tell.  A  survey  of  the 
field  at  present  would  seem  to  indicate  that  the 
American  youth  has  not  that  law-abiding  quality 
which  is  found  in  Old  World  communities  where 
the  hand  of  authority  and  the  demand  for 
obedience  lies  far  more  heavily.  Opponents  of 
the  system  maintain  that  lawlessness  and  fail¬ 
ure  to  obey  the  command  of  governmental 
agencies  have  increased  since  the  discipline  and 
control  of  the  school  has  been  relaxed.  Its 
supporters,  however,  say  that  such  symptoms 
are  due  not  to  the  self-government  plan,  but 
to  the  great  preponderance  of  women  teachers 
in  the  schools,  to  the  heterogeneous  character 
of  our  population  and  to  the  fact  that  in  every 
new  land  where  people  foreign  to  each  other 
in  race,  language  and  tradition  lack  for  many 
years  the  proper  ideals  and  common  standards 
found  in  older  and  well-established  nations. 

Bibliography. —  See  general  bibliographies 
under  Education,  History  of.  Much  material 
is  to  be  found  in  the  files  of  current  educational 
publications  (consult  Poole’s  Index)  and  in  the 
proceedings  of  professional  organizations  of 
teachers  such  as  the  National  Education  As¬ 
sociation.  Consult  Birdseye,  (The  Reorganiza¬ 
tion  of  Our  Colleges)  and  individual  Train¬ 
ing  in  Our  Colleges) ;  Cranson,  (Pupil  Self- 
Government*  ;  Fulton,  ^College  Life*  ;  George, 
(The  George  Junior  Republic  ;  Gill,  ( School 
City-*  ;  Morehouse,  (The  Discipline  of  the 
School*  ;  Thwing,  (A  History  of  Higher  Edu¬ 
cation  in  America,-*  (The  American  College, ) 
and  ( College  Administration.* 
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STUDY  CLUBS.  See  Supplemental  Edu¬ 
cation. 

STUFFING-BOX,  in  machinery,  a  con¬ 
trivance  for  securing  a  steam,  air  or  water  tight 
joint  when  it  is  required  to  pass  a  movable  rod 
out  of  a  vessel  or  into  it.  It  consists  of  a  close 
box  cast  round  the  hole  through  which  the  rod 
passes,  and  in  which  is  laid,  around  the  rod  and 
in  contact  with  it,  a  quantity  of  hemp  or  other 
material  called  packing,  this  packing  being  lu¬ 
bricated  with  oily  matter.  The  stuffing-box  is 
used  in  steam-engines,  pumps,  on  the  shaft  of 
a  screw-steamer  where  it  passes  through  the 
stern,  etc.  See  Piston. 

STUHLWEISSENBURG,  stool-vis'sen- 
boorg,  Hungary  (Hungarian,  Szekes  Fejervar, 
sa'kesh-fe'har-var ;  Slavonic,  Bieligrad),  free 


city,  capital  of  a  county  of  the  same  name,  30 
miles  southwest  of  Buda.  It  was  built  in  the 
11th  century,  and  during  five  centuries  was  the 
place  where  the  kings  of  Hungary  were 
crowned.  It  has  declined  from  its  former  im¬ 
portance,  and  has  a  poor  appearance,  though  it 
contains  some  good  buildings,  among  which 
are  the  splendid  cathedral  of  the  Virgin  Mary, 
the  church  of  Saint  John  and  the  bishop’s 
palace.  It  has  a  theological  seminary,  a  Catholic 
gymnasium,  a  military  academy  and  various 
other  educational  establishments.  The  manu¬ 
factures  consist  of  cotton  and  woolen  cloth, 
flannel,  leather,  knives,  etc.  In  1543-1601  and 
1602-88  it  was  held  by  the  Turks.  Pop.  36,625. 

STUMM-HALBERG,  stum-hal-berk,  Karl 
Ferdinand,  German  manufacturer  and  political 
leader :  b.  Saarbriicken,  30  March  1836 ;  d. 
Schloss  Halberg,  8  March  1901.  He  studied  at 
the  universities  of  Bonn  and  Berlin  and,  in 
1858,  took  up  a  share  in  the  management  of 
his  ancestral  estate  consisting  of  iron  works 
on  the  Saar,  Neunkirchen,  Dillingen  and  Bur- 
bach.  In  1875  he  became  a  partner  and  carried 
the  works  on  successfully  under  difficulties. 
He  led  a  squadron  of  Uhlans  in  the  war  of 
1870-71,  after  being  three  years  a  member  of 
the  Chamber  of  Deputies.  He  was  member  of 
the  Reichstag  till  1881  and  again  in  1889.  In  1882 
he  became  a  member  of  the  House  of  Lords 
and  was  created  baron  in  1888.  As  member  of 
the  Reichspartei  he  upheld  the  agrarian  and 
Socialists’  policy  of  Bismarck.  He  favored  the 
protection  tariff  reform  of  1879  as  well  as  the 
protection  of  the  laborer,  on  whose  behalf  he 
did  much  in  the  iron  workshops  yet  fighting 
against  Social  Democracy  at  the  same  time.  A 
monument  was  erected  (1902)  in  his  memory 
at  Neunkirchen. 

STUMP-TREE.  See  Kentucky  Coffee- 
tree. 

STUMPF,  stumpf,  Carl,  German  psycholo¬ 
gist  and  physician:  b.  21  April  1848,  at  Wies- 
entheid,  Bavaria.  Studied  at  Bamberg  Gym¬ 
nasium  and  the  universities  of  Wurzburg  and 
Gottingen.  He  taught  in  Gottingen  from 
1870,  became  professor  of  philosophy  at  Wurz¬ 
burg  (1873),  Prague  (1884),  Munich  (1889), 
Berlin  (1894).  From  1907  to  1908  he  was  rector 
of  the  Berlin  University.  His  works  concern¬ 
ing  the  psychology  of  music  are  numerous, 
such  as  (Musik-Psychologie  in  England)  (in 
Vierteljahrschrift  fur  Musikwissenschaft  1885)  ; 
(Tonpsychologie*  (1883-90)  ;  (Beitrage  zur 
Akustik  und  Musik  Wissenschaft*  (1898- 
1913).  Other  notable  works  are  (Tafeln  zur 
Geschichte  der  Philosophic*  (1900-03)  ;  and 
his  (Philosophischen  Reden  und  Vortrage* 
(1910),  etc. 

STUNDISTS,  ston'dists,  members  of  a 
political  and  social  faction  in  Russia,  known 
also  as  Russian  Baptists.  Originally  the  Stun- 
dist  movement  was  religious  and  would  have  re¬ 
mained  thus  except  for  government  interference. 
The  orthodox  priests,  aided  by  the  police  and 
the  courts,  entered  upon  a  vigorous  campaign 
of  persecution,  with  the  result  that  the  Stundist 
movement  developed  into  political  and  social 
radicalism.  From  association  with  their  foreign 
brethren,  the  Russian  Baptists  gained  some 
knowledge  of  the  political  institutions  of  other 
countries  where  the  state  did  not  interfere  with 
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the  religious  beliefs  of  its  citizens.  There  were 
among  them  moderate  liberals,  with  whom  the 
paramount  issue  was  the  separation  of  the 
Church  from  the  state  and  a  constitutional  gov¬ 
ernment,  as  a  guarantee  of  religious  and  civil 
liberty.  The  development  of  political  aspira¬ 
tions  among  the  Stundists  brought  into  the 
ranks  the  most  intelligent  class  of  the  Russian 
peasantry,  whose  influence  spread  in  spite  of 
persecution  and  undoubtedly  was  a  serious  fac¬ 
tor  in  paving  the  way  for  the  Revolution  of 
1917.  The  Stundists  are  strongest  in  Bessarabia 
and  in  Little  Russia.  Consult  Dalton,  H.,  <Der 
Stundismus  in  Russland5  (Gutersloh  1896)  and 
Heard,  A.  F.,  <The  Russian  Church  and  Rus¬ 
sian  Dissent5  (London  1887).  See  also  Nihil¬ 
ism. 

STUPART,  Robert  Frederic,  Canadian 
meteorologist:  b.  near  Toronto,  Ontario,  1857. 
He  studied  at  Upper  Canada  College,  entered 
(1872)  the  service  of  the  government  meteoro¬ 
logical  department  and  served  several  years  at 
the  Toronto  Magnetic  Observatory.  From 
1884-85  he  was  meteorological  observer  in  the 
Hudson  Strait  expedition,  and  became  director 
of  meteorological  service  and  director  of  the 
Toronto  Magnetic  Observatory.  He  was  elected 
president  of  the  Royal  Astronomical  Society  of 
Canada  (1902-03),  and  president  of  the  Cana¬ 
dian  Institute  (1906-07). 

STURDEE,  Sir  Frederick  Charles  Dove- 
ton,  English  admiral :  b.  1859.  He  entered  the 
navy  in  1871  and  served  in  the  Egyptian  War 
of  1882;  assistant  to  the  director  of  Naval  Ord¬ 
nance,  1893-97 ;  became  captain  in  1899  and  com¬ 
manded  the  British  force  in  Samoa  in  that  year; 
rear-admiral  in  1908.  From  1900  to  1902  he 
was  assistant  director  of  naval  intelligence,  be¬ 
came  chief  of  staff  in  the  Mediterranean  fleet 
in  1905  and  in  the  Channel  fleet  in  1907.  He  was 
made  rear-admiral  of  the  First  battle  squadron 
in  1910,  and  commander  of  the  second  cruiser 
squadron  in  1912.  At  the  outbreak  of  the  Euro¬ 
pean  War  Vice-Admiral  Sturdee  was  chief  of 
the  war  staff  at  the  Admiralty.  After  the  disas¬ 
trous  engagement  off  Coronel  (q.v.),  resulting 
in  the  loss  of  Admiral  Cradock  (q.v.)  and  three 
ships,  Sturdee  was  dispatched  with  a  squadron 
to  deal  with  the  German  Admiral  von  Spee. 
The  squadron  arrived  at  Port  Stanley  in  the 
Falkland  Islands  (q.v.)  on  7  Dec.  1914,  and 
early  next  monring,  as  if  by  arrangement,  the 
five  German  battleships  accompanied  by  two 
transports  arrived  off  Port  Stanley  from  the 
direction  of  Cape  Horn.  Von  Spee  expected 
to  find  only  the  remnants  of  Cradock’s  squad- 
don,  the  Canopus  and  Glasgow ,  and  also  in¬ 
tended  to  seize  the  wireless  station,  at  which  a 
shell  was  fired  at  9  a.m.  Half  an  hour  later,  on 
coming  abreast  the  harbor  mouth,  he  saw  the 
strength  of  the  hidden  British  squadron.  He 
hastily  put  to  sea,  and  Sturdee’s  command 
steamed  out  in  pursuit.  The  running  fight 
lasted  all  day,  and  by  nightfall  Von  Spee  had 
gone  down  with  four  of  his  ships  and  the  two 
transports,  only  one,  the  Dresden,  making  her 
escape.  That  vessel,  however,  was  sunk  on  14 
March  1915.  See  War,  European:  Naval 
Operations. 

STURE,  stoo're,  Sten,  regent  of  Sweden: 
d.  1503.  He  was  a  nephew  of  Charles  VIII  and 
became  regent  upon  the  death  of  the  latter  in 
14/t).  In  spite  of  the  opposition  of  the  nobility 


and  the  claims  of  Christian  I  of  Denmark  to 
the  Swedish  throne  by  the  restoration  of  the 
Kalmar  Union,  he  retained,  with  a  short  inter¬ 
mission,  his  position  as  the  ruler  of  Sweden 
until  his  death.  His  reign  was  characterized  by 
prosperity  and  intellectual  progress  among  the 
people.  He  founded  Upsala  University,  and 
introduced  the  art  of  printing  into  Sweden. 
The  family  of  Sture  became  extinct  in  1616. 

STURGEON,  William,  English  physicist: 
b.  Whittington,  Lancashire,  22  May  1783;  d.  4 
Dec.  1850.  His  education  was  begun  in  the 
army,  where  he  received,  through  the  aid  of  his 
officers,  instruction  in  Latin,  Greek  and  mathe¬ 
matics,  which  enabled  him  to  read  scientific 
books  and  to  follow  in  particular  his  desire  for 
a  knowledge  of  electricity.  His  experiments 
begun  during  this  period  attracted  attention  on 
his  settlement  in  Woolwich  as  a  private  citizen, 
and  in  1823  he  became  widely  known  for  his 
experiments  with  Ampere’s  rotary  cylinders,  and 
in  the  same  year  constructed  the  first  soft  iron 
electro-magnet.  In  1832  he  developed  a  ma¬ 
chine  which  produced  the  greatest  electric  cur¬ 
rent  then  known,  and  during  the  remainder  of 
his  life  was  engaged  in  many  valuable  experi¬ 
ments.  He  founded  the  first  electrical  journal 
—  the  Annals  of  Electricity  —  in  1836.  His 
chief  writings  are  included  in  his  Scientific  Re- 
searches>  (1850).  He  also  wrote  Experimen¬ 
tal  Researches  in  Electro-Magnetism,  Galvan¬ 
ism,  etc.5  (1830)  ;  ( Lectures  on  Electricity5 
(1842)  ;  (Twelve  Lectures  on  Galvanism) 
(1843).  Consult  Smith,  (Centenary  of  Science 
in  Manchester5  (1850). 

STURGEON,  ster'jon,  a  family  ( Acipen - 
sendee )  of  fishes,  now  generally  considered  to 
constitute,  with  or  without  the  paddle-fishes 
( Polyodontidce )  the  distinct  order  Chondrostei. 
Formerly  the  sturgeons  were  classified  as  carti¬ 
laginous  ganoids,  an  arrangement  which  ichthy¬ 
ologists  no  longer  find  adequate.  This  group  is 
considered  to  be  one  of  the  primary  divisions  of 
the  Teleostomi,  and  the  modern  sturgeons  to  be 
the  degenerate  descendants  of  the  more  highly 
developed  extinct  forms.  This  degeneracy  is 
expressed  in  the  deficiency  of  the  skeleton  in 
numerous  respects. 

The  sturgeons  are  bulky  fishes  of  elongated 
form.  The  snout  is  conical  and  tapering.  The 
mouth,  which  is  small,  toothless  and  protractile, 
is  situated  on  the  under  surface  of  the  muzzle, 
and  is  preceded  by  four  tentacle-like  filaments 
or  barbules.  The  eyes  and  nostrils  exist  at  the 
sides  of  the  snout.  The  head  is  completely  in¬ 
vested  by  ganoid  plates,  some  of  which  are 
median,  while  on  the  body  these  plates  are  ar¬ 
ranged  in  five  longitudinal  rows  with  smaller 
places  between.  The  tail  is  heterocercal,  or  un¬ 
equally  lobed,  and  is  provided  with  bony  spines 
along  its  upper  margin.  A  single  dorsal  fin  is 
present  and  placed  far  back,  as  are  also  the 
anal  and  ventral  fins.  Spiracles  or  apertures 
for  the  admission  of  water  to  the  gills  exist  on 
the  upper  aspect  of  the  head.  The  opercula  or 
gill-covers  are  of  large  size,  but  imperfectly  os- 
sified  and  the  branchiostegal  rays  are  wanting. 
There  are  four  pairs  of  gills  and  a  pair  of 
pseudobranchiae  on  the  opercula.  The  internal 
skeleton  is  chiefly  cartilaginous,  though  the 
weak  maxillary,  premaxillary  and  dentary  bones, 
serving  as  supports  for  the  jaws,  are  ossified  as 
are  also  the  cerato-branchials.  A  persistent 
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notochord  is  surrounded  by  partly  segmented 
cartilaginous  vertebrae.  A  remarkable  feature 
of  the  shoulder-girdle  is  the  presence  of  an  in¬ 
terclavicle.  Among  features  of  the  soft  anat¬ 
omy  are  to  be  noted  the  presence  of  an  elaborate 
spiral  valve  in  the  rectum,  of  pyloric  caeca,  of 
a  large  swim-bladder  communicating  with  the 
oesophagus  by  a  duct  but  without  any  highly 
vascular  respiratory  area,  of  several  series  of 
valves  in  the  bulbus  arteriosus,  or  base  of  the 
aorta,  and  of  distinct  funnel-shaped  oviducts. 
All  of  these  characters  separate  the  sturgeons 
from  the  more  highly  specialized  spiny-rayed 
fishes.  Two  to  four  genera  and  from  20  to  50 
species  have  been  recognized  by  different  au¬ 
thors,  the  disparity  arising  from  the  great 
changes  undergone  by  these  fishes  in  the  course 
of  their  growth.  All  are  found  in  the  northern 
hemisphere  and  most  of  the  species  are  anadro- 
mous,  living  in  th,e  sea  except  at  the  time  of 
reproduction,  when  they  migrate  up  the  rivers 
to  fresh  water  for  the  purpose  of  spawning. 

The  latest  authorities  on  the  North  Ameri¬ 
can  species  give  six  as  belonging  to  our  fauna, 
five  of  the  genus  Acipenser,  and  one  of  Scaphi- 
rhynchops.  All  of  them  are  of  more  or  less 
importance  as  food  fishes.  The  common  stur¬ 
geon  (A.  sturio )  is  common  to  the  Atlantic 
coasts  of  the  United  States  and  Europe.  This 
and  the  related  species  are  distinguished  by 
minute  characters  in  the  shape,  sculpturing, 
number,  etc.,  of  the  large  shields,  the  propor¬ 
tions  of  snout,  fins  and  other  similar  characters 
for  which  the  reader  is  referred  to  the  literature 
cited.  On  our  coasts  the  common  sturgeon  is 
found  from  New  England  to  the  Carolinas, 
entering  rivers  in  the  spring.  In  the  Delaware 
River  they  appear  in  April  and  remain  until 
September,  the  eggs  being  deposited  during  the 
early  summer,  being  forced  out  by  the  female 
as  she  rubs  her  belly  over  rocks,  stubs  or  other 
hard  objects  to  which  the  eggs  adhere  after 
their  immediate  fertilization  by  the  male.  They 
are  blackish  in  color,  very  glutinous,  about  a 
ninth  of  an  inch  in  diameter  and  their  number 
very  great,  not  less  than  one  to  two  and  one-half 
millions  being  produced  by  each  large  female, 
and  the  ovaries  at  the  time  of  maturity  are 
so  bulky  that  they  constitute  fully  one-third  of 
the  fish’s  weight.  Although  so  large  the  stur¬ 
geon  feeds  almost  entirely  on  small  mollusks, 
annelids,  crustaceans  and  dead  animal  matter 
which  it  digs  from  the  mud  with  its  pointed 
snout,  detects  with  its  sensitive  tentacles  and 
sucks  in  with  its  small  toothless  mouth ;  to 
a  great  extent  it  is  a  scavenger.  At  times  small 
fishes  are  also  devoured  in  considerable  quan¬ 
tities  and  that  it  may  display  considerable  agil¬ 
ity  is  attested  by  its  occasional  leaps  from  the 
water.  The  sturgeon  reaches  a  length  of  from 
5  to  10  feet,  and  a  weight  of  500  pounds,  though 
examples  of  that  size  are  now  exceedingly  rare. 
Formerly  this  fish  was  exceedingly  abundant,  a 
fact  frequently  mentioned  by  colonial  and  other 
early  writers. 

In  the  Delaware  River,  where  the  chief 
sturgeon  fisheries  exist,  it  was  not  valued  pre¬ 
vious  to  the  last  60  years,  but  when  captured 
was  thrown  away  or  an  entire  fish  of 
several  hundred  pounds  sold  for  25  cents  as  hog 
food.  The  importance  of  the  fisheries  dates 
from  about  1870,  but  they  have  been  prosecuted 
so  recklessly  that  they  have  been  already  nearly 


depleted.  Drift  gill-nets  are  the  chief  means  of 
capture.  They  are  set  on  the  flood  tide  and 
when  the  bobbing  of  the  floats  indicates  the 
enmeshment  of  a  fish,  are  drawn  and  the  cap¬ 
tive,  which  is  singularly  docile,  removed.  -The 
flesh  is  sold  fresh  or  smoked  and  is  valued 
chiefly  by  the  foreign  population  of  the  large 
cities.  It  brings  a  high  average  price  in  the 
market.  The  roes  fetch  a  higher  price  and 
are  immediately  removed  and  worked  through  a 
wire  sieve  to  separate  the  eggs,  which  are  then 
placed  in  a  brine  of  salt  and  boracic  acid  or 
similar  preservative.  After  a  sufficient  treat¬ 
ment  they  are  thoroughly  drained  and  packed  in 
oaken  kegs  or  cans.  This  product  is  the  cele¬ 
brated  caviar  of  the  Russians.  Vinegar  seems 
to  be  no  longer  employed  in  the  preparation  of 
caviar  in  America.  Besides  using  the  flesh  and 
roes  for  food  the  swim-bladders  of  the  stur¬ 
geon  are  largely  employed  in  Europe  in  the 
manufacture  of  isinglass.  This  substance  is 
prepared  by  washing  the  sound  in  fresh  water, 
and  then  carefully  dried.  The  outer  coat  is  then 
peeled  off,  the  inner  coat  being  cut  into  lengths 
or  staples,  which  afford  the  isinglass.  The  stur¬ 
geon  was  celebrated  among  the  ancient,  for  we 
find  that  in  the  palmy  days  of  the  Roman  Em¬ 
pire  sturgeons,  profusely  decorated  with  flow¬ 
ers,  were  borne  in  triumph  to  table.  In  the 
Volga,  sturgeons  are  captured  by  driving  piles 
at  close  distances  so  as  to  form  a  barrier  across 
the  river;  ,by  this  barrier  the  fishes  are  forced 
into  an  enclosure,  in  which  they  are  trapped 
and  readily  seized.  Formerly  any  sturgeon  cap¬ 
tured  in  the  Thames  above  London  Bridge 
might  be  claimed  by  the  lord-mayor,  while  one 
caught  elsewhere  might  be  claimed  by  the  king 
as  a  “royal®  fish. '  This  custom  doubtless  arose 
from  the  high  esteem  in  which  the  flesh  was 
held  by  former  sovereigns.  Henry  I  is  said, 
indeed,  to  have  prohibited  its  use  at  any  but 
his  own  table. 

The  white,  Oregon  or  Sacramento  sturgeon 
(A.  transmontanus) ,  is  a  still  larger  species, 
reaching  a  length  of  13  feet  and  a  weight  of 
1,000  pounds,  found  on  the  Pacific  Coast.  It  is 
captured  in  considerable  numbers  in  pound-nets 
and  on  set-lines  in  the  Columbia  and  Sacra¬ 
mento  rivers.  It  furnishes  caviar,  and  smoked 
or  frozen  flesh,  which  js  shipped  East.  This 
species  is  said  to  feed  chiefly  on  minnows.  The 
lake  sturgeon  (A.  rubicundus )  lives  in  the  up¬ 
per  Mississippi  Valley,  in  the  Great  Lakes  and 
other  smaller  lakes  of  the  central  United  States 
and  Canada.  It  seldom  exceeds  50  pounds  in 
weight,  but  is  the  object  of  important  fisheries 
in  Lakes  Erie,  Ontario  and  Lake  of  the  Woods. 
It  feeds  on  snails,  crayfish  and  insects.  The 
green  sturgeon  (A.  medir ostris)  of  the  Pacific 
is  of  little  value  as  food,  though  not  poisonous 
as  often  stated,  while  the  Atlantic  .short-nosed 
sturgeon  (A.  brevirostrum )  is  disregarded  on 
account  of  its  small  size.  Scaphirhynchops  has 
a  broad  flat  snout,  no  spiracles,  and  a  complete 
covering  of  bony  plates  on  the  base  of  the  tail. 
Besides  several  Asiatic  species,  the  white  or 
shovel-nosed  sturgeon  (S.  platyrhynchus)  is 
common  throughout  the  Mississippi  Valley  and 
beyond,  and  although  seldom  exceeding  two 
feet  in  length  is  much  valued  for  food. 

The  family  Polyodontida  or  paddle-fishes 
are  sturgeon-like  fishes  sometimes  placed  in  a 
separate  order  and  distinguished  from  the  true 


STURGEON  BAY— STURLUSON 


757 


sturgeons  especially  by  their  remarkably  pro¬ 
longed  spatulate  snouts,  the  absence  of  maxil¬ 
lary  bones  and  the  smooth  unarmored  skins. 
Psephurus  gladius  is  found  in  the  rivers  of 
China,  Polyodon  spathula  in  the  rivers  of  the 
Mississippi  Valley.  This  remarkable  fish  stirs 
up  the  mud  of  the  bottom  with  its  long  paddle 
and  strains  out  the  small  organisms  so  exposed 
by  means  of  its  filter-like  gill-rakers,  and  swal¬ 
lows  them.  It  breeds  in  the  ponds  and  bayous 
connected  with  the  upper  parts  of  the  rivers 
or  in  the  shallows  of  lakes.  It  is  captured  in 
seines  and  on  set-lines  and  the  product  of  the 
fisheries  is  utilized  in  the  same  manner  as  other 
sturgeons.  The  important  centres  of  this  fish¬ 
ery  are  along  the  lower  Mississippi  and  in  Lake 
Pepin,  Minn. 

The  sturgeon  fisheries  of  all  parts  of  the 
country  are  in  serious  danger  of  being  de¬ 
stroyed,  but  the  above  data  indicate  that  the 
evils  of  overfishing,  etc.,  have  been  most  harm¬ 
ful  in  the  Delaware  River.  Several  attempts  to 
propagate  the  sturgeon  artificially  have  been 
made  by  the  Fish  Commission,  but  the  peculiar 
difficulties  resulting  from  the  methods  of  the 
fisheries  and  the  mode  of  reproduction  of  this 
fish  have  up  to  the  present  proved  insurmount¬ 
able. 

Bibliography. —  Jordan  and  Evermann, 
(Fishes  of  North  and  Middle  America)  (Vol. 
I,  Washington  1896)  ;  Ryder,  ( Sturgeons  and 
Sturgeon  Industries  of  the  Eastern  United 
States)  (Washington  1896)  ;  Cobb,  (Sturgeon 
Fishery  of  the  Delaware  River, J  Reports  of  the 
United  States  Fish  Commission  (Washington, 
annually)  ;  Langworthy,  Eish  as  Food)  (Farm¬ 
ers’  Bulletin  85,  United  States  Department  of 
Agriculture,  Washington  1905)  ;  Lankester, 
(Treatise  on  Zoology)  (London  1909)  ;  Jordan, 

( Fishes }  (New  York  1907)  ;  ( Cambridge  Nat¬ 
ural  History>  (Vol.  VII,  London  1904)  ; 
Goode,  <  American  Fishes >  (New  York  1888)  ; 
Gunther,  introduction  to  the  Study  of  Fishes* 
(Edinburgh  1880). 

STURGEON  BAY,  Wis.,  city,  county-seat 
of  Door  County,  on  Sturgeon  Bay  and  on  the 
canal  which  connects  Green  Bay  with  Lake 
Michigan,  by  a  short  route  and  on  the  Ahnapee 
and  Western  Railroad.  It  is  about  40  miles 
northeast  of  the  city  of  Green  Bay.  The  bay 
is  a  good  harbor  about  eight  miles  long  and 
from  one  to  three  miles  wide.  The  city  is  in 
an  agricultural  _  region,  formerly  an  extensive 
lumbering  region.  Sturgeon  Bay  exports 
large  quantities  of  grain  and  lumber.  Its  in¬ 
dustrial  establishments  include  box  factories, 
flour  mills,  foundries,  machine  shops,  ship¬ 
yards,  canneries,  stone  quarries,  etc.  There 
is  a  State  fish  hatchery  here.  The  city  has  also 
a  public  library,  government  lighthouses,  Indian 
burial-ground  and  Peninsula  State  Park.  Pop. 
(1920)  4,553. 

STURGEON  FALLS,  Canada,  town  and 
outport  of  Nipissing  District,  Ontario,  on 
Lake  Nipissing  and  on  the  Canadian  Pacific 
Railroad.  It  is  385  miles  west  of  Montreal, 
and  has  paper  and  other  mills.  Pop.  2,199. 

STURGIS,  Richard  Clipston,  American 
architect :  b.  Boston,  24  Dec.  I860.  He  was 
graduated  at  Harvard  in  1881,  studied  architec¬ 
ture  in  London,  England  and  began  practice 
in  Boston  in  1887.  He  was  a  member  (1904- 


09)  of  Sturgis  and  Barton  Company,  but  has 
since  been  alone.  He  was  architect  of  Frank¬ 
lin  Union,  Boston,  Brookline  Public  Library 
building,  First  National  Bank  building,  Bos¬ 
ton  and  the  Cathedral,  Manila,  etc. 

STURGIS,  Russell,  American  architect  and 
author:  b.  Baltimore,  Md.,  16  Oct.  1836;  d. 
New  York,  11  Feb.  1909.  He  was  graduated  at 
the  College  of  the  City  of  New  York  in  1856; 
studied  architecture  in  Europe  and  practised 
his  profession,  1865-78,  retiring  because  of  fail¬ 
ing  health.  He  devoted  his  attention  to  the 
artist  societies  of  New  York  City  and  to  writ¬ 
ing  and  lecturing  on  art  subjects.  He  edited 
the  art  sections  of  the  Century  and  Webster’s 
<  International*  dictionaries  and  of  Johnson’s 
(later  Appleton’s)  (Universal  Cyclopedia* ;  con¬ 
tributed  largely  also  to  the  (New  International 
Encyclopaedia*  and  the  Encyclopedia  Amer¬ 
icana. J  He  was  editor  and  chief  author  of 
the  dictionary  of  Architecture  and  Building) 
(1901-02),  and  edited  the  department  <(The 
Field  of  Art®  in  Scribner’s  Magazine  after  Jan¬ 
uary  1898;  also  issued  a  revised  edition  of 
Liibke’s  ( Outlines  of  the  History  of  Arts,* 
completely  revised  and  brought  down  to  date 
(1904).  He  was  the  author  of  the  ( Manual 
of  the  Jarves  Collection  of  Early  Italian  Pic¬ 
tures^  published  by  Yale  College  (1868)  ; 
European  Architecture,  a  Historical  Study}  • 
(1896)  ;  ( Annotated  Bibliography  of  Fine  Art) 
(1897)  ;  (How  to  Judge  Architecture)  (1903)  ; 
(The  Appreciation  .of  Sculpture)  (1904)  ;  (The 
Interdependence  of  the  Arts  of  Design* — the 
Scammon  Lectures  for  1904  (1905)  ;  numerous 
critical  monographs  in  different  periodicals. 

STURGIS,  Mich.,  city  in  Saint  Joseph 
County,  on  the  Grand  Rapids  and  Indiana  and 
the  Lake  Shore  and  Michigan  Southern  rail¬ 
roads.  It  is  36  miles  southeast  of  Kalamazoo 
and  has  manufactures  of  furniture,  plumbers’ 
woodwork,  shears,  a  foundry,  etc.  Pop.  5,995. 

STURLUSON,  stoor'la-son,  Snorri,  Ice¬ 
landic  author  and  politician:  b.  1178;  d.  Reyk- 
holt,  22  Sept.  1241.  He  was  well  educated  in 
Scandinavian  history,  mythology  and  poetry. 
He  soon  rendered  himself  popular  by  his  brav¬ 
ery  on  the  field  and  eloquence  in  the  assem¬ 
blies  of  the  people  and  was  elected  by  the 
unanimous  voice  of  the  people  supreme  judge 
of  the  island.  In  1213  he  composed  his  first 
poem  which  became  widely  known,  a  panegy¬ 
ric  of  Hako  IV,  king  of  Norway.  In  1218  he 
paid  a  visit  to  Norway,  where  he  was  well 
received  by  Jarl  Skule,  who  loaded  him  with 
rich  presents  and  high  dignities  on  the  eve  of 
his  return  to  Iceland  in  1220.  In  1237,  being 
forced  by  feuds  to  leave  Iceland,  he  made  a 
second  voyage  to  Norway,  where  he  was  once 
more  warmly  welcomed  by  Skule,  now  become 
duke.  Snorri  composed  some  poetical  pieces 
warmly  laudatory  of  his  patron,  and  promising 
him  success  in  the  struggle  going  on  between 
him  and  Hako  V.  That  prince  forbade  Snorri 
to  return  to  his  native  land,  but  the  order  was 
unheeded,  and  Sturluson,  being  informed  of 
the  decline  of  the  power  of  his  enemies,  re¬ 
turned  to  Iceland  in  1239,  and  was  there  mur¬ 
dered.  His  principal  work,  which  he  com¬ 
pleted  about  123(h  is  the  (Heimskringla)  (Cir¬ 
cle  of  the  World),  in  which  he  records  the 
lives  of  the  legendary  and  historical  kings  of 
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Norway  down  to  the  death  of  Magnus  Erlings- 
son  in  1177.  It  was  translated  into  Danish  by 
Peder  Clausso’n,  and  published  in  Copenhagen 
by  Olaf  Worm  in  1633.  A  recent  edition  is 
that  by  Jonson  (1893  onward).  The  work  has 
also  been  translated  into  German,  Norwegian, 
Swedish,  Latin  and  English  (by  S.  Laing,  1844; 
new  ed.  by  R.  B.  Anderson,  1889;  by  W.  Mor¬ 
ris  and  E.  Magnusson,  1893-94).  He  com¬ 
posed  numerous  eulogistic  poems  on  the  princes 
and  jarls  whose  courts  he  had  visited;  and 
wrote,  it  is  believed,  the  first  part  ((Gylfa- 
Ginning))  of  the  (Snorra-Edda,5  or  <Younger 
Edda.5  See  Eddas,  The. 

STURM,  stoorm,  Jacques-Charles-Fran- 
cois,  French  mathematician:  b.  Geneva,  29 
Sept.  1803;  d.  Paris,  18  Dec.  1855.  He  studied 
at  the  Geneva  College,  passing  the  course  be¬ 
fore  his  14th  year,  to  enter  the  Academy  course. 
He  became  teacher  to  the  son  of  Madame  de 
Stael. .  In  1827  he  was  awarded  the  grand 
prize  in  mathematics  and  by  1829  he  had  pro¬ 
pounded  his  great  theorem  ((the  solution  of 
numercial  equations,®  which  has  done  so  much 
to  assist  in  the  advance  of  scientific  research. 
He  was  successively  appointed  professor  of 
special  mathematics  at  the  Rollin  College 
(1830)  ;  was  made  member  of  the  Academie 
des  Sciences  (1836),  succeeding  Ampere,  and 
in  1840  he  was  made  professor  of  analysis  in 
the  Lcole  Polytechnique  and  professor  of  me¬ 
chanics  to  the  faculty  of  sciences.  Consult 
Liouville,  discourse  prononce  sur  la  tombe  de 
Sturm,5  in  Siecle  (1855);  Prouhet’s  <Notice)  in 
Nouvelles  Annates  Mathematiques  (1856). 

STURM,  or  STURMIUS,  Johannes,  Ger¬ 
man  educator:  b.  near  Cologne,  1  Oct.  1507; 
d.  3  March  1589.  In  1537  he  founded  the  gym¬ 
nasium  in  Strassburg  which  attained  world-wide 
celebrity.  He  was  generally  regarded  as  the 
greatest  educator  connected  with  the  Reformed 
Church.  Sturm’s  ideal  in  education  was  (<to 
direct  the  aspiration  of  the  scholars  toward 
God,  to  develop  their  intelligence,  and  to  ren¬ 
der  them  useful  citizens  by  teaching  them  the 
skill  to  communicate  their  thoughts  and  senti¬ 
ments  with  persuasive  effect.®  In  carrying  out 
this  ideal  Sturm  showed  his  superiority  by  his 
judicious  gradation  of  the  course  of  study,  and 
by  his  novel  and  attractive  methods  of  instruc¬ 
tion.  His  influence  has  been  potent  in  the  Ger¬ 
man  system  of  secondary  education  down  to 
our  own  day. 

STURM,  Julius,  German  lyric  poet :  b.  Kos- 
tritz  in  Reuss,  21  July  1816;  d.  Leipzig,  2  May 
1896.  He  studied  theology  at  Jena  and  was 
pastor  at  Goschitz,  1851-57  and  at  Kostritz,  1857- 
85.  His  poems  have  a  decidedly  religious  or 
nationalistic  trend.  Among  his  published  vol¬ 
umes  are  (Two  Roses;  or,  the  Canticle  of 
Love)  (1854)  ;  ( Devout  Songs  and  Poems) 
(1858)  ;  ^Israelite  Songs5  (3d  ed.,  1881)  ; 
(Poems  of  Battle  and  Victory5  (1870)  ;  Mir¬ 
ror  of  the  Time  in  Fables5  (1872)  ;  (To  the 
Lord  my  Song5  (1884)  ;  (Palm  and  Crown5 
(1887)  ;  (In  Joy  and  in  Sorrow5  (1896)  ;  (Fiir 
das  Haus5  ;  (Lieder  und  Bilder5  ;  <Kampf  und 
Liegesgedichte5 ;  ( Spiegel  der  Zeit  in  Fabeln5  ; 
^inderleben5  ;  Ummergriin5  ;  (Natur,  Liebe, 
Vaterland.5  Consult  the  biographies  by  Hep- 
ding  (Giessen  1896)  and  Hoffman  (Hamburg 
1898). 


STURT,  stert,  Sir  Charles,  English  ex¬ 
plorer:  b.  Bengal,  India,  1795;  d.  Cheltenham, 
England,  16  June  1869.  Fie  entered  the  army  and 
in  1825  went  with  the  rank  of  captain  to  New 
South  Wales,  where  in  1827  he  headed  an  ex¬ 
pedition  into  the  interior  of  Australia,  in  the 
course  of  which  he  discovered  the  Macquarie, 
Castlereagh  and  Darling  rivers,  and  in  June 
1830,  while  on  a  later  expedition,  discovered  the 
important  Murray  River,  which  he  descended 
to  its  mouth.  In  1844  he  discovered  the  stony 
desert  in  the  centre  of  the  Australian  con¬ 
tinent.  He  was  made  registrar-general  and 
colonial  secretary  of  South  Australia,  but  his 
exposure  during  his  expeditions  soon  rendered 
him  totally  blind  and  he  returned  to  England, 
where  he  was  knighted  just  prior  to  his  death. 
He  published  (Two  Explorations  into  the  In¬ 
terior  of  Southern  Australia  in  1828-31 5  (2 
vols.,  1834)  ;  <  Narrative  of  an  Expedition  into 
Central  Australia  in  184 4-46 5  (2  vols.,  1849). 
Consult  Sturt,  N.  G.,  (Life  of  Charles  Sturt5 
(London  1899). 

STUTTERING,  faulty  articulation  which 
results  in  defective  speech.  See  Stammering. 

STUTTGART,  Ark.,  city  of  Arkansas 
County,  50  miles  southeast  of  Little  Rock,  on 
the  Chicago,  Rock  Island  and  Pacific  and  the 
Saint  Louis  Southwestern  railroads.  It  has 
rice  mills,  pump  and  screen  factories,  iron  and 
brass  foundries,  a  saw  mill  and  a  handle  fac¬ 
tory.  There  is  a  large  trade  in  agricultural 
produce.  Pop.  (1920)  4,522. 

STUTTGART,  stoot'gart,  Germany,  capital 
of  Wiirtemberg,  in  the  basin  of  a  broad  valley, 
enclosed  by  vine-clad  or  wooded  hills,  near  the 
Neckar,  40  miles  southeast  of  Carlsruhe.  Many 
of  the  important  buildings  are  grouped  near  the 
central  Palace  square;  chief  of  these  are  the 
old  and  new  Schlosser  or  Palaces,  of  the  16th 
and  17th— 18th  centuries,  respectively,  with  ex¬ 
tensive  and  beautiful  grounds,  embellished  by 
statuary  and  fountains.  Other  interesting  feat¬ 
ures  are  the  numerous  princely  palaces;  the 
Konigsbau,  with  colonnades ;  Akademie ;  the 
Gothic  churches  of  Saint  Leonard’s,  Saint  John 
and  the  Hospital  Church;  the  Queen  Olga 
buildings,  on  the  north  side  of  Castle  square, 
the  National  Industrial  Museum,  with  lofty 
cupolas ;  the  Liederhalle,  containing  an  enor¬ 
mous  hall;  the  new  town-hall,  Peace  Church, 
Saint  Nicholas,  etc.  Other  interesting  feat¬ 
ures  are  the  numerous  collections  of  antiquities, 
art,  numismatics,  archives,  conservatory  of 
music,  chemical  laboratory,  schools  of  art, 
science  and  commerce;  and  the  magnificent 
royal  library,  which  contains  about  500,000  vol¬ 
umes  and  the  largest  collection  of  Bibles  in 
the  world  (7,300).  Stuttgart  is  one  of  the 
most  important  publishing  centres  in  the  world 
and  has  a  constantly  increasing  trade.  The 
manufactures  include  textiles,  chemicals,  furni¬ 
ture,  carriages,  paper,  jewelry,  bells,  cigars, 
chocolate,  pianos,  pigments,  leather,  etc.  There 
is  a  large  trade  in  hops,  cloth  and  horses. 
Near  the  Neckar,  at  Berg,  there  are  mineral 
springs,  and  Carnstatt  is  a  watering-place 
near  the  town,  connected  with  it  by  tramway. 
Many  monuments  of  German  heroes  and  celeb¬ 
rities  stand  in  the  various  squares  of  the  city 
and  in  the  parks.  The  town  is  on  the  line  of 
several  railways.  It  stands  on  the  site  of  an 
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ancient  monastery.  In  the  15th  century  it  be¬ 
came  the  residence  of  German  princes  and 
was  greatly  improved,  being  designated  the 
official  capital  in  1482.  Art  and  science  were 
introduced  in  the  19th  century.  Stuttgart  was 
the  home  of  the  philosopher  Hegel  and  Hauff, 
the  art  critic.  The  city  is  governed  by  an 
overburgomaster,  assisted  by  two  advisers  and 
a  council.  Pop.  286,218.  Consult  Klaiber, 
Stuttgart  (in  (Europaische  Wanderbilder) 
(Zurich  1892)  and  Widmann,  (Wandering 
durch  Stuttgart  und  Umgebung)  (Stuttgart 
1896) . 

STUYVESANT,  sti've-sant,  Petrus,  Dutch 
director-general  of  New  Neth'erland:  b.  Hol¬ 
land  1592;  d.  New  York,  August  1672.  He 
served  in  the  war  in  the  West  Indies,  became 
director  of  the  colony  of  Curagao,  and,  having 
lost  a  leg  in  an  unsuccessful  attack  on  the 
Portuguese  island  of  Saint  Martin,  returned 
to  Holland  in  1644.  In  1645  he  was  appointed 
by  the  Dutch  West  India  Company  director- 
general  of  New  Netherland,  succeeding  William 
Kieft,  who  had  involved  the  settlers  in  a  war 
with  the  Indians,  and  created  general  disorder. 
He  did  not  arrive  until  11  May  1647,  when  he 
commenced  a  vigorous  and  often  arbitrary  ad¬ 
ministration,  conciliating  the  savages  and 
thoroughly  restoring  order.  In  1650  he  ar¬ 
ranged  at  Hartford  with  the  New  England 
commissioners  a  boundary  between  the  Dutch 
and  English  territories,  previously  undefined 
and  a  cause  of  frequent  disputes.  He  was  also 
involved  in  trouble  with  the  Swedes  on  the 
south.  In  1651  the  Dutch  built  Fort  Casimir 
on  the  Delaware,  but  the  post  was  captured  by 
Rising,  governor  of  New  Sweden,  in  1654.  To 
revenge  this,  Stuyvesant  in  1655,  with  seven 
vessels  and  about  700  men,  sailed  into  the 
Delaware,  and  made  a  conquest  of  the  whole 
settlement  of  New  Sweden,  calling  it  New  Am- 
stel.  Ten  years  of  peace  followed,  disturbed 
only  by  the  growing  jealousy  of  the  English, 
and  by  the  civil  discontents  which  the  haughty 
character  of  Stuyvesant’s  administration  pro¬ 
voked.  In  1653  a  convention  of  the  people, 
consisting  of  two  deputies  from  each  village  in 
New  Netherland,  met  and  formulated  demands 
that  <(no  new  law  shall  be  enacted  but  with  the 
consent  of  the  people ;  that  none  shall  be  ap¬ 
pointed  to  office  but  with  the  approbation  of  the 
people ;  that  obscure  and  obsolete  laws  shall 
never  be  revived.®  This  assembly  was  dissolved 
by  Stuyvesant,  who  comanded  the  members  to 
disperse,  saying:  ((We  derive  our  authority 
from  God  and  the  company,  not  from  a  few 
ignorant  subjects.®  The  encroachments  of  the 
New  England  colonies  at  last  induced  Stuyve¬ 
sant  himself  to  lay  his  remonstrances  before 
the  convention  of  the  united  colonies  at  Bos¬ 
ton,  but  he  met  with  little  favor.  A  second  em¬ 
bassy  to  Hartford  had  no  better  success.  The 
Connecticut  agents  made  exorbitant  claims  to 
territory  by  virtue  of  the  royal  patent.  In 
1664  Charles  II  granted  to  his  brother,  the 
Duke  of  York,  the  territory  from  the  Connecti¬ 
cut  to  the  shores  of  the  Delaware,  and  in  August 
an  English  fleet  under  Capt.  Richard  Nicolls 
appeared  in  the  bay  and  demanded  the  sur¬ 
render  of  the  city.  The  municipality  insisted 
on  yielding.  After  holding  out  for  a  short 
time,  the  governor  at  last  consented,  and  the 


city  was  surrendered  3  Sept.  1664.  After  the 
capture  Stuyvesant  in  1665  left  to  report  to  his 
superiors  in  Holland,  but  afterward  returned, 
spending  the  remainder  of  his  life  on  his  farm 
or  bouwerij  (whence  the  name  of  the  street 
called  Bowery).  He  lies  buried  in  the  vaults 
of  Saint  Mark’s  Church.  The  semi-burlesque 
account  of  him  by  Irving  in  the  Knicker¬ 
bocker’s  History)  is  well  known.  Consult  Ab¬ 
bott,  J.  S.  C.,  (Peter  Stuyvesant*  (New  York 
1898)  ;  Tuckerman,  Bayard,  <Peter  Stuyvesant* 
(ib.  1893)  ;  Van  Rensselaer,  Mrs.  S.,  ( History 
of  the  City  of  New  York  in  the  Seventeenth 
Century*  (2  vols.,  ib.  1909)  ;  O’Callaghan,  E.  B., 
(The  History  of  New  Netherland)  (ib.  1848). 

STY,  or  STYE,  an  inflammatory  swelling 
about  the  follicle  of  an  eyelash,  known  in  sur¬ 
gery  as  hordeolum.  It  resembles  a  grain  of 
barley,  and  is  strictly  only  a  little  boil  which 
projects  from  the  edge  of  the  eyelid,  mostly 
near  the  great  angle  of  the  eye.  It  is  of  a  dark 
red  color,  much  inflamed,  and  much  more 
painful  than  might  be  expected,  considering 
its  small  size,  partly  owing  to  the  vehemence 
of  the  inflammation,  and  partly  to  the  exquisite 
sensibility  and  tension  of  the  skin  which  cov¬ 
ers  the  edge  of  the  eyelid.  On  this  account  a 
sty  often  excites  fever  and  restlessness  in  deli¬ 
cate,  irritable  constitutions ;  it  suppurates  slowly 
and  imperfectly;  and  when  suppurated  has  no 
tendency  to  burst.  It  generally  bursts  in  a  few 
days,  however,  though  it  is  generally  better  to 
puncture  it.  Warm-water  dressings  with  lint 
and  oiled  silk  should  be  applied. 

STYLE,  (1)  in  chronology,  see  Calendar; 
(2)  in  art,  see  Painting;  (3)  in  architecture, 
see  Architecture. 

STYLITES,  stl-ll'tez.  See  Pillar  Saints. 

STYLOBATE,  in  architecture,  the  sub¬ 
structure  of  a  Greek  temple  below  the  columns, 
sometimes  formed  <of  three  steps  which  were 
continued  round  the  peristyle,  and  sometimes 
of  walls  raised  to  a  considerable  height,  in 
which  case  it  was  approached  by  a  flight  of 
steps  at  one  end. 

STYLUS.  See  Pen. 

STYPTIC,  an  application  for  checking  the 
flow  of  blood  or  closing  the  aperture  of  a 
wounded  vessel.  Oak-bark  decoction,  gall-nuts 
in  powder  or  infusion,  matico  and  turpentine 
are  styptics  derived  from  the  vegetable  king¬ 
dom  ;  and  from  the  mineral  are  derived  salts 
of  iron,  the  sulphates  of  copper  and  zinc,  the 
acetate  of  lead  and  the  nitrate  of  silver. 

STYRAX,  the  typical  genus  of  the  family 
Styracaece,  graceful,  spreading  shrubs  or  trees, 
with  entire  or  serrate  leaves,  and  bearing  white 
five-parted  flowers  in  drooping  racemes,  often 
very  showy  and  fragrant.  Styrax  benzoin  of 
the  East  Indies  and  adjacent  Asiatic  coasts 
yields,  when  the  bark  is  wounded,  a  yellowish- 
brown  resin,  which,  when  heated  or  rubbed, 
gives  out  a  balsamic  vanilla-like  odor.  It  is  a 
favorite  ingredient  of  incense,  perfumes  and 
cosmetics ;  also  a  stimulating  and  healing  drug 
and  one  of  the  principal  constituents  of  court- 
plaster.  Styrax  officinalis,  found  in  Asia  Minor 
and  Syria,  has  a  resinous  bark  and  flowers  of 
orange-blossom-like  sweetness.  This  species 
formerly  yielded  the.  fragrant  solid  resin, 
vanilla-scented,  and  like  benzoin,  known  as 
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storax,  once  much  used  in  incense,  but  which 
has  now  disappeared  from  commerce,  its  place 
being  taken  by  the  ^liquid*  storax,  furnished  by 
Liquidambar,  which  also  was  anciently  known. 
Sty  rax  americana  is  a  small  shrub,  of  the  south¬ 
ern  United  States,  which  has  slender  branches, 
and,  in  spring,  drooping  solitary  or  racemed, 
bell-shaped  flowers,  having  a  faint  fragrance, 
and  nearly  hidden  by  the  small,  oval  leaves 
which  are  nearly  smooth.  S.  grandifolia  is 
more  pubescent,  has  larger  leaves  and  more 
fragrant  flowers.  Certain  Japanese  species  are 
in  cultivation,  and  are  hardy  as  far  north  as 
Massachusetts,  such  as  Y.  japonica  and  S. 
obassia. 

STYRIA,  stir'i-a,  Austria,  a  province,  for¬ 
merly  duchy;  area,  8,662  square  miles.  It  is 
traversed  by  three  Alpine  ranges,  whose  highest 
points  reach  in  the  Grimming  at  the  northwest, 
and  the  Eisenhut  at  the  southwest,  an  elevation 
of  7,400  and  7,646  feet  respectively.  The 
ranges  are  penetrated  by  many  valleys  of 
different  extent;  the  only  level  land  is  at  the 
southeast.  Styria  belongs  wholly  to  the  basin 
of  the  Danube,  and  is  drained  by  the  Enns, 
Mur,  Drave  and  Save.  The  mountain  lakes  lie 
amid  beautiful  scenery.  There  is  much  barren 
land,  and  about  20  per  cent  of  the  total  area  is 
arable;  vineyards  flourish  in  certain  districts. 
Fruits  abound,  and  hemp,  flax  and  the  poppy 
are  grown  extensively.  The  forests  and  mines 
are  the  staples  of  wealth,  and  their  products 
constitute  the  chief  exports.  The  minerals 
comprise  gold,  silver,  copper,  lead,  zinc  and  the 
finest  quality  of  iron  —  besides  sulphur,  salt  and 
alum.  The  iron  manufactures  are  the  most  im¬ 
portant,  including  scythes,  swords,  rails,  sheet- 
iron,  wire,  hardware,  etc.  Other  manufactures 
are  glass,  tobacco,  liquors,  beer  and  paper. 
Pop.  about  1,450,000.  The  population  is  about 
98  per  cent  Roman  Catholic.  Graz,  the  capital, 
has  a  population  of  151,181.  Other  large  cities 
are  Marburg,  Eggenberg  and  Leoben. 

In  Roman  days  Styria  was  divided  between 
Pannonia  and  Horicum  and  was  inhabited  by 
the  Taurisci,  a  Celtic  people.  In  the  various 
migrations  that  swept  over  Europe  Styria  was 
crossed  by  Visigoths,  Huns,  Ostrogoths,  Lango- 
bardi,  Franks,  Arars,  Slavs,  etc.  The  Slavs 
predominated  after  the  6th  century  a.d.  It 
was  included  in  the  great  duchy  of  Carinthea 
but  was  recognized  as  a  separate  mark  in  1056. 
It  became  a  duchy  about  1192,  when  it  passed  to 
the  house  of  Austria.  In  1282  it  passed  to  the 
Hapsburgs.  Consult  (Die  Oesterreichisch- 
ungarische  Monarchic  in  Wort  und  Bild>  (Vol. 
VII,  Vienna  1890)  ;  Gsell-Fels,  Thomas,  (Die 
Steiermark)  (Munich  1898)  :  Imendorfer, 
Benno,  (Landeskunde  von  Steiermark)  (Vienna 
1903)  ;  von  Machar,  Albert,  (Geschichte  der 
Herzogtums  Steiermark*  (9  vols.,  Graz  1844 — 
74)  ;  Rosegger,  P.  K.,  (Das  Volksleben  in 
Steiermark)  (Leipzig  1895)  ;  Mayer,  F.  M., 
(Geschichte  der  Steiermark)  (Graz  1898). 

STYX,  stiks,  the  name  of  a  river  of  the 
infernal  regions,  in  the  mythology  of  the  Greeks 
and  Romans.  The  real  Styx  was  a  stream  in 
Arcadia,  which  is  now  called  the  Mauraneria, 
or  Black  Waters,  and  also  the  Drako-neria,  or 
Terrible  Waters,  and  which  was  and  is  con¬ 
sidered  injurious  to  men  and  beasts.  Souls  go¬ 
ing  to  the  infernal  regions  were,  according  to 


the  ancient  myth,  ferried  across  the  Styx  by 
Charon. 

SU-CHAU,  soo'chow',  China,  the  capital  of 
the  province  of  Kiang-su,  situated  on  the  Grand 
Canal  east  of  Lake  Tai-hu,  and  50  miles  west  of 
Shanghai.  The  city  is  surrounded  by  walls  30 
feet  high,  and  the  inner  portion  is  intersected 
by  numerous  natural  and  artificial  waterways 
which  communicate  with  the  larger  channels 
connecting  the  city  with  the  Yang-tse-kiang, 
Lake  Tai-hu,  Shanghai  and  Hang-chau.  Su- 
chau  is  the  seat  of  the  provincial  college,  and 
contains  several  interesting  pagodas.  In  the 
vicinity  stands  the  ancient  temple  of  Hu-kiu- 
shan.  The  inhabitants  manufacture  silks  and 
other  cloths,  and  fine  carved  and  lacquered 
articles.  The  city  was  made  a  treaty  port  in 
1896  by  the  Treaty  of  Shimonoseki.  Pop. 
estimated  at  500,000. 

SUAKIN,  swa'kin,  or  SUAKIM,  Nubia,  a 
seaport  on  the  coast  of  the  Red  Sea,  consisting 
of  two  parts  joined  by  a  causeway,  one  part 
occupying  the  shore  of  the  mainland,  the  other 
the  rocky  island  in  the  bay.  It  is  the  principal 
town  of  the  district  of  the  same  name,  in  the 
Sudan.  The  natives  live  at  El-Keff,  the  section 
on  the  mainland,  and  here  stands  the  bazaar  — 
a  scene  of  bustling  activity,  also  the  barracks 
occupied  by  Anglo-Egyptian  troops ;  beyond  are 
the  fountains  surrounded  by  date-groves  and 
orchards.  The  natives  live  in  tents.  The  prin¬ 
cipal  manufactures  are  silver  ornaments, 
knives,  spear-heads  and  leather-work.  Trade  is 
considerable,  and  the  chief  exports  include  the 
above-mentioned  articles,  besides  ivory,  gums, 
millet,  cattle,  hides  and  gold.  The  imports : 
durra,  cottons,.  flour,  sugar,  rice,  ghi,  dates  and 
coal..  This  is  a  starting-point  for  African 
pilgrimages  to  Mecca.  The  vicinity  was.  the 
battlefield  of  the  allied  British  and  Egyptian 
forces^  against  the  Mahdi  and  his  Dervish  fol¬ 
lowers.  It  was  for  many  years  a  slave  port. 
Pop.  about  10,500. 

SUAREZ,  swa'reth,  Francisco,  Spanish 
theologian:  b.  Granada,  1548;  d.  Lisbon,  1617. 
He  was  one  of  the  most  eminent  scholastic  and 
polemical  writers  of  the  Roman  Catholic 
Church.  He  entered  the  Society  of  Jesuits  in 
1564,  and  soon  became  professor  in  succession 
at  Valladolid,  Rome,  Alcala  and  Salamanca. 
In  1597  Philip  II  appointed  him  principal  pro¬ 
fessor  of  divinity  at  the  University  of  Coimbra, 
a  position  he  held  until  his  death.  The  most 
recent  edition  of  his  works  was  completed  in 
Paris  in  1860. 

SUAREZ  MUJICA,  Eduardo,  Chilean 

diplomat :  b.  Santiago,  1850.  He  'was  educated 
at  the  Santiago  University  and  became  (1882- 
1888)  Acting  Secretary  of  Foreign  Affairs, 
governor  of  Atacama  (1901-03),  member  of 
Congress  (1903-09)  and  Minister  of  Justice  and 
Public  Instruction  (1908).  In  1909  he  was 
made  Minister  to  Mexico  and  Cuba,  then 
(1911)  Minister  and  (1914)  Ambassador  to  the 
United  States.  He  was  a  member  (1915)  of  the 
Niagara  Falls  Pan-American  Conference  to  dis¬ 
cuss  and  settle  the  imbroglio  with  Mexico. 

SUB-DEACON,  the  lowest  step  in  major 
orders  in  the  Roman  Catholic  Church  and  the 
highest  of  the  minor  orders  among  the  Greeks. 
In  the  Roman  Catholic  Church  sub-deacons  pre¬ 
pare  the  sacred  vessels  and  the  bread  and  wine 
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for  Mass,  pour  the  water  into  the  chalice  at  the 
Offertory  and  sing  the  Epistle;  in  the  Greek 
Church  they  prepare  the  sacred  vessels,  and 
guard  the  gates  of  the  sanctuary.  There  are  no 
sub-deacons  in  the  Protestant  Episcopal  Church. 

SUBCONSCIOUSNESS,  a  state  of  the 
mind  or  a  process  of  cerebration  similar  to 
those  mental  states  and  processes  of  which  we 
have  consciousness,  though  of  this  state  or 
process  we  are  unconcious.  See  Consciousness. 

SUBLIMATION,  a  chemical  process  by 
which  volatile  solids  which  do  not  melt  are 
vaporized  by  heat,  and  again  condensed  in  a 
solid  form,  without  passing  through  an  in¬ 
termediate  liquid  phase.  The  operation  is  com¬ 
monly  conducted  either  for  the  purpose  of 
purifying  certain  substances  and  disengaging 
them  from  extraneous  matters,  or  of  reducing 
them  into  vapor  and  combining  them  while  in 
that  form.  As  all  fluids  may  be  volatized  by 
a  sufficient  degree  of  heat,  and  consequently 
may  be  separated,  in  most  cases,  from  fixed 
matters,  so  various  solid  bodies  are  subjected 
to  a  similar  treatment.  The  substance  formed 
by  the  process  of  sublimation  is  called  a  sub¬ 
limate.  The  principal  subjects  of  this  operation 
are  volatile  alkaline  salts,  neutral  salts,  com¬ 
posed  of  volatile  alkali  and  acids,  as  sal- 
ammoniac,  arsenious  acid,  benzoic  acid,  mercur¬ 
ous  chloride,  indium  trichloride,  anthracene, 
iodine,  camphor  and  sulphur.  In  some  cases, 
by  applying  the  heat  under  pressure  a  sub¬ 
stance  which  usually  sublimes  before  melting 
may  be  first  melted  and  then  distilled  as  in  the 
case  of  liquids.  For  instance  camphor  sub¬ 
limes  at  any  temperature  below  350°  F.  If 
confined  under  pressure  it  will  melt  and  boil 
at  400°.  However  if  the  vapor  from  the  boiling 
liquid  is  passed  into  a  vessel  of  lower  tempera¬ 
ture  it  does  not  deposit  as  a  liquid  but  as  a 
solid.  Sulphur  melts  to  a  liquid  in  the  process 
of  sublimation  but  does  not  pass  through  a 
liquid  state  in  condensing.  See  Distillation; 
Evaporation. 

SUBLIME,  The,  that  which,  in  jhe  works 
of  nature  or  of  art,  is  grand  and  awe-inspiring. 
Longinus,  the  eminent  philosophical  critic  (3d 
century),  in  his  work  (Peri  HypsusP  (Of  Sub¬ 
limity, }  characterizes  the  sublime  in  literary 
composition  as  that  which  <(fills  the  reader  with 
a  glorying,  and  sense  of  inward  greatness® ;  but 
he  does  not  inquire  into  the  nature  of  the 
sublime  in  general.  Burke  finds  the  essence  of 
the  sublime  to  consist  in  terror,  acting  whether 
openly  or  latently.  Blair  sees  the  cause  of  the 
feeling  of  pleasurable  elation  excited  by  the 
sublime,  a  mighty  power  or  force;  Kaimes  in 
height  or  elevation ;  according  to  Sir  William 
Hamilton  the  emotion  produced  by  the  sublime 
is  a  mingled  feeling  of  pleasure  and  pain  — 
pleasure  in  the  consciousness  of  strong  energy, 
and  pain  in  the  consciousness  that  this  energy 
is  vain.  He  distinguishes  three  phases  of  the 
sublime,  the  sublime  of  extension  or  space,  of 
intension  or  power,  and  of  protension  or  power, 
and  cites  the  following  passages  from  Kant  as 
admirably  illustrating  the  sublime  in  each  of 
these  three  forms : 

“Two  things  there  are,  which,  the  oftener  and  the  more 
steadily  we  consider  them,  fill  the  mind  with  an  ever  new, 
an  ever  rising  admiration  and  reverence  —  the  Starry  Heaven 
above,  the  Moral  Law  within.  Of  neither  am  I  compelled 
to  seek  out  the  reality,  as  veiled  in  darkness,  or  only  to  con¬ 
jecture  the  possibility,  as  beyond  the  hemisphere  of  my 


knowledge.  Both,  I  contemplate,  lying  clear  before  me,  and 
connect  both  immediately  with  my  consciousness  of  existence. 
The  one  departs  from  the  place  I  occupy  in  the  outer  world 
of  sense;  expands  beyond  the  bounds  of  imagination  this 
connection  of  my  body  with  worlds  lying  beyond  worlds,  and 
systems  blending  into  systems;  and  protends  it  into  the 
illimitable  times  of  their  periodical  movements  —  to  its 
commencement  and  continuance.  The  other  departs  from 
my  invisible  self  from  my  personality,  and  represents  me  in 
a  world,  truly  infinite  indeed,  but  whose  infinity  can  be  tracked 
out  only  by  the  intellect,  with  which  also  my  connection, 
unlike  the  fortuitous  relation  I  stand  in  to  all  worlds  of  sense 
I  am  compelled  to  recognize  as  universal  and  necessary. 
In  the  former,  the  view  of  a  countless  multitude  of  worlds 
annihilates,  as  it  were,  my  importance  as  an  animal  product, 
which,  after  a  brief  and  that  incomprehensible  endowment 
with  the  power  of  life,  is  compelled  to  refund  its  constituent 
matter  to  the  planet  —  itself  an  atom  in  the  universe  —  on 
which  it  grew.  The  aspect  of  the  other,  on  the  contrary, 
elevates  my  worth  as  an  intelligence  even  without  limit;  and 
this  through  my  personality,  in  which  the  moral  law  reveals 
a  faculty  of  life  independent  of  my  animal  nature,  nay,  of  the 
whole  material  world;  at  least,  if  it  be  permitted  to  infer  as 
much  from  the  regulation  of  my  being,  which  a  conformity 
with  that  law  exacts;  proposing  as  it  does,  my  moral  worth 
for  the  absolute  end  of  my  activity,  conceding  no  compromise 
of  its  imperative  to  a  necessitation  of  nature,  and  spuming 
in  its  infinity,  the  conditions  and  boundaries  of  my  present 
transitory  life.”  See  Esthetics. 

SUBLIME  PORTE,  port,  or  OTTO¬ 
MAN  PORTE,  the  common  term  for  the 
Turkish  government.  The  chief  office  of  the 
Ottoman  Empire  is  styled  Babi  Ali,  meaning 
the  High  Gate,  from  the  gate  (bab)  of  the 
palace  at  which  justice  was  administered;  and 
the  French  translation  of  this  term  being  Sub¬ 
lime  Porte,  hence  the  use  of  this  word.  See 
Turkey. 

SUBMARINE  CABLES.  See  Cable,  Sub¬ 
marine. 

SUBMARINE  FORESTS  are  remains  of 
forests  found  submerged  beneath  the  present 
sea-level,  and  either  not  at  all  exposed  or  ex¬ 
posed  only  'at  low  tide.  They  occur  on  all 
coasts,  and  indicate  either  a  subsidence  and  sub¬ 
mergence  of  the  land  after  the  trees  had  grown 
to  their  present  size,  or  an  encroachment  of  the 
sea  and  removal  of  a  barrier  which  separated  a 
low-lying  forested  area  from  the  sea,  which  then 
submerged  this  area.  Submerged  trfees  are 
known  on  the  Maine,  Massachusetts  and  New 
Jersey  coasts,  as  well  as  elsewhere  in  this  and 
other  countries. 

SUBMARINE  MINES.  The  Russo-Jap¬ 
anese  and  the  European  wars  demonstrated 
that  the  most  deadly  weapons  of  seacoast  and 
naval  warfare  are  the  submarine  mine  and  tor¬ 
pedo.  A  single  submarine  mine  exploded  at  the 
proper  time  will  disable  or  sink  the  largest 
battleship.  The  Turkish  Coast  artillery  in  clos¬ 
ing  and  keeping  closed  the  Dardanelles  was 
pitted  against  the  persistent  and  combined  at¬ 
tack  of  the  Allied  fleets  of  Great  Britain, 
France  and  Russia.  Submarine  mines  are  prin¬ 
cipally  used  in  defensive  operations  within 
harbors,  whereas  torpedoes  are  primarily  an 
element  of  offensive  warfare  by  warships. 
Mines  are  generally  classed  as  fixed  and  float¬ 
ing.  The  fixed  or  stationary  submarine  mine 
is  fired  by  contact,  electricity,  timing  device  or 
fuse.  Such  mines,  which  are  extensively  used 
by  all  navies,  are  rugged  in  design  and  may 
contain  large  charges  of  explosives.  They  are 
placed  in  position  by  submarines  and  other  es¬ 
pecially  equipped  mine-laying  vessels..  Such 
mines  are  provided  with  anchoring  devices  and 
are  deposited,  if  possible,  in  harbors  and  chan¬ 
nels  of  the  enemy  or  in  the  paths  of  ocean 
travel.  Floating  mines  differ  from  fixed  mines 
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in  that  they  are  unanchored,  and  unless  guard 
boats  are  at  hand  to  warn  friendly  vessels  of 
their  proximity,  may  be  as  dangerous  to  friend 
as  to  foe.  Such  mines  must  be,  according  to 
the  laws  of  war,  designed  to  become  inoperative 
within  a  few  hours  after  being  set  adrift.  The 
German  floating  mines  were  often  cast  adrift 
in  pairs,  connected  by  a  line  about  100  feet  long. 
If  a  ship  runs  between  the  two  mines  they  are 
drawn  alongside  the  ship  and  exploded.  Con¬ 
tact  depth  mines,  which  rise  to  the  surface  if 
failing  to  contact,  are  sometimes  used  with  tell¬ 
ing  effect.  The  essence  of  the  depth  charge  is 
that  it  explodes  in  the  vicinity  of  the  submarine 
or  other  craft,  in  case  it  fails  to  strike  the  boat 
itself.  The  use  of  the  contact  depth  mine  pre¬ 
supposes  the  necessary  accuracy  to  strike  the 
target.  The  high-explosive  mines  used  by  the 
Germans  and  other  belligerent  powers,  known 
as  submerged  contact  mines,  when  first  put  in 
place  were  so  anchored  that  they  were  held  at 
a  certain  distance  below  the  surface  of  the 
water.  It  was  intended  that  they  should  re¬ 
main  invisible  and  be  exploded  when  struck  by 
any  vessel  that  might  come  in  contact  with 
them.  Such  mines  may  be  removed  by  various 
methods  of  dragging  or  sweeping,  such  as  by 
sinking  a  long  cable,  each  end  of  which  is  at¬ 
tached  to  a  tug,  and  thus  dragging  a  suspected 
locality. 

Submarine  mines,  fixed  and  floating,  are  of 
three  different  kinds:  (1)  Observation  mines, 
fired  from  shore,  when  a  ship  is  judged  to  be 
within  effective  range  of  the  explosion;  (2)  Au¬ 
tomatic  mines,  which  are  self-firing  when  struck 
by  a  ship;  (3)  Electrical  contact  mines,  which, 
on  being  struck  by  a  ship,  give  notice  to  an 
operator  on  shore,  who,  by  the  throw  of  a 
switch,  fires  the  mines.  As  a  rule  the  sub¬ 
marine  mine  consists  of  a  metal  case,  filled  with 
high  explosives  and  fitted  with  a  fuse  that 
may  be  fired  automatically,  or  at  will  by  an 
operator  located  at  some  distant  point.  In 
shallow  water  the  mine  is  laid  on  the  bottom 
and  is  known  as  a  ground  mine.  When  the 
depth  is  so  great  as  to  interfere  with  the  de¬ 
structive  force  of  the  explosion,  the  explosive 
is  carried  in  a  buoyant  cylinder  or  sphere, 
which  is  anchored  to  the  bottom  by  a  length  of 
cable  which  causes  it  to  float  at  the  proper 
depth  to  be  struck  by  a  passing  ship.  The 
mines  (the  type  in  general  use  being  the  electro¬ 
contact  mine)  are  usually  planted  in  rows  across 
the  channel  to  be  defended,  the  mines  in  suc¬ 
cessive  rows  being  ^staggered,®  so  that  if  a 
vessel  should  pass  through  the  first  row  it 
must  inevitably  strike  one  or  more  in  the  fater 
rows.  They  are  planted  in  what  is  known  as 
(<grand  groups,®  which  consist  of  21  mines  in 
groups  of  three.  Some  distance  in  the  rear 
of  the  line  of  mines  there  lies  on  the  bottom  of 
the  channel  a  grand  junction  box,  from  which 
seven  cables  spread,  each  leading  to  a  triple 
junction  box,  which  in  turn  controls  its  small 
group  of  three  mines.  From  the  grand  junc¬ 
tion  box,  also,  the  multiple  cable  winds  its 
way  to  the  switchboard  connection  in  the  oper¬ 
ating-room  on  shore.  The  grand  junction  box 
is  placed  at  the  centre  of  the  line  of  mines 
and  about  100  feet  to  the  rear.  The  triple 
junction  boxes  are  laid  in  a  straight  line  at 
intervals  of  300  feet;  from  each  of  these  boxes 
separate  cables  lead  to  each  of  three  mines,  the 


mines,  21  in  all,  being  spaced  100  feet  apart, 
in  a  line  which  extends  for  2,000  feet  across 
the  channel.  Each  mine  is  anchored  by  a 
cable  to  an  anchor,  the  length  of  the  cables 
being  such  that  each  mine  will  float  at  a  depth 
of  10  or  12  feet  below  the  surface  of  the  water. 
By  an  ingenious  arrangement,  one,  three  or  the 
whole  grand  group  of  mines  can  be  fired,  either 
from  the  operating-room  ashore,  or  by  contact 
with  a  ship,  all  at  the  will  of  the  operator.  No 
mine  field  is  complete,  or  can  ever  be  thoroughly 
effective,  unless  it  is  protected  by  rapid-fire 
guns.  It  is  possible  for  small  boats,  launches, 
etc.,  to  be  sent  forward  ahead  of  the  ships,  and 
set  off  the  mines  by  exploding  large  charges  of 
dynamite  in  the  mine  field.  If  the  mines  are 
within  the  ^sympathetic  radius®  of  the  explo¬ 
sions,  they  will  be  exploded  by  the  shock.  The 
most  effective  protection  against  such  counter¬ 
mining,  as  it  is  called,  is  by  flanking  the  field 
with  batteries  of  rapid-fire  guns. 

In  the  European  War,  the  outstanding  anti¬ 
submarine  offensive  project  was  the  closing  of 
the  North  Sea  by  a  mine  barrage  extending 
from  the  Orkney  Islands  to  the  territorial 
waters  of  Norway,  together  with  a  barrage 
across  the  Straits  of  Dover.  The  plan  to  close 
the  North  Sea,  and  thereby  deny  enemy  sub¬ 
marines  free  access  to  the  Atlantic  from  Ger¬ 
man  bases,  had  its  inception  in  the  United  States 
Bureau  of  Ordnance  in  April  1917,  immediately 
following  the  entrance  of  the  United  States 
into  the  war.  At  this  time  there  had  not  been 
developed  anywhere  a  type  of  mine  suitable  for 
the  Scotland-Norway  line,  whereon  the  depths 
of  water  are  as  great  as  900  feet  and  where  a 
prohibitive  number  of  mines  of  the  then  exist¬ 
ing  type  would  have  been  required  to  mine  this 
line  from  the  surface  to  a  depth  of  250  to 
300  feet.  A  special  mine-loading  plant,  with 
a  capacity  of  more  than  1,000  mines  a  day,  was 
established  near  Yorktown,  Va.,  by  the  Navy 
Department,  in  accordance  with  Congressional 
authorization,  about  11,000  acres  of  land  hav¬ 
ing  been  secured  for  the  purpose.  An  immense 
number  of  mines  were  stowed  at  this  depot, 
and  it  included  a  mine-loading  plant,  a  mine¬ 
assembling  plant  and  storage  for  a  large 
amount  of  high  explosives.  '  More  than  a  score 
of  cargo  vessels  were  placed  in  service  as  mine 
carriers  to  transport  mines  to  Europe.  Many 
mine  layers  and  auxiliary  vessels  were  fitted 
out  and  assigned  to  the  execution  of  the  proj¬ 
ect.  The  manufacture  of  the  large  number 
of  mines  required  was  a  work  of  unprecedented 
magnitude  and  necessitated  unusual  methods. 
It  was  clearly  impossible,  in  the  time  available, 
to  manufacture  the  mine  as  a  whole  in  any 
plant ;  therefore,  the  mine  was  divided  into  its 
many  component  parts  and  the  parts  were  sepa¬ 
rately  produced  in  a  large  number  of  industrial 
factories  throughout  the  country. 

The  submarine  mine  was  invented  by  Bush- 
nell  in  1777,  improved  by  Fulton  in  1812,  fur¬ 
ther  improved  by  Colt  by  the  addition  of  the 
electric  element  in  1863,  carried  forward  to  a 
complete  and  practical  system  of  mine  defense 
by  Gen.  Henry  L.  Abbott,  United  States  army, 
and  since  1901  further  perfected  by  the  United 
States  Coast  Artillery  corps  in  its  use  to  the 
present  efficient  system  of  submarine  defense 
of  harbors,  the  planting  and  exploding  of  the 
mines  at  the  right  time  and  with  precision  be- 
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TYPES  OF  BRITISH  AND  GERMAN  MINES 

1  German  Mine —  Note  the  dangerous  horns  on  top  of  2  German  Mine.— Note  the  dangerous  horns  on  top  of 
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3  British  Mine  — Note  the  dangerous  bar  at  top  of  4  British  Mine.— In  this  type  the  dangerous  bar  is  at 

m'ne  the  bottom  of  the  mine 
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ing  a  most  difficult  problem,  the  mathematical 
features  of  which  are  very  exacting.  See 
Naval  Mines  and  Torpedoes. 
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SUBMARINE  PHOTOGRAPHY,  a  proc¬ 
ess  of  taking  photographs  under  water  dis¬ 
covered  by  Dr.  L.  Boutan,  professor  of  zoology 
at  the  University  of  Paris.  He  has  made  suc¬ 
cessful  experiments,  to  the  depth  of  several 
hundred  feet,  on  the  coast  of  France  and  in  the 
waters  of  the  Mediterranean.  Dr.  Boutan  in 
taking  these  photographs  wears  the  regular 
diver’s  suit  and  extra  heavy  leaden  shoes,  so  as 
to  get  a  good  foothold  on  the  bottom  of  the 
sea.  He  uses  the  ordinary  outfit  of  a  photog¬ 
rapher,  with  the  exception  that  he  has  it  all 
protected  by  water-proof  coverings.  He  places 
his  Leyden  jars  in  a  barrel  which  is  surmounted 
by  a  bell  glass  provided  with  the  necessary  lamp. 
The  latter  is  a  spirit  lamp  to  which  is  attached 
a  receptacle  for  the  magnesium  powder  con¬ 
nected  with  the  usual  pneumatic  ball  and  tube. 
The  photographs  are  taken  by  the  instantaneous 
flash  which  follows  the  scattering  of  powdered 
magnesium  into  the  flame.  He  has  a  branch 
tube  connected  with  the  pneumatic  ball  which 
forces  a  puff  of  air  into  the  powder  and  carries 
it  into  the  flame,  exposing  the  lens  at  the  mo¬ 
ment  of  maximum  light.  The  pictures  taken  at 
the  bottom  of  the  sea  by  this  process  show  no 
material  difference  from  those  produced  in  the 
ordinary  way  by  the  instantaneous  method,  with 
one  exception,  that  the  negatives  have  a  pe¬ 
culiarly  soft  tone.  Since  Dr.  Boutan’s  accom¬ 
plishment  many  others  have  succeeded  in  tak¬ 
ing  under-water  pictures  of  great  interest,  which 
from  time  to  time  have  ornamented  pages  of 
the  magazines.  One  enterprising  moving  picture 
concern  established  a  submarine  outfit  in  a 
locality  where  sharks  were  common,  and  actu¬ 
ally  reproduced  excellent  views  of  a  combat  be¬ 
tween  a  naked  pearl  diver  and  a  shark,  in 
which  the  intrepid  diver  neatly  disposed  of  the 
great  fish  with  a  long  dagger. 

SUBMARINE  SIGNALING.  Submarine 
signaling  is  the  art  of  producing  sound  waves 
in  water  and  of  transforming  them  into  air 
waves  so  that  they  can  be  heard. 

The  art  of  submarine  signaling  has  been 
directed  entirely  toward  safeguarding  lives  and 
property  at  sea.  Sound  waves  can  be  trans¬ 
mitted  through  water  from  a  suitable  source  of 
sound  and  heard  with  well  designed  receiving 
apparatus  at  greater  distances  and  with  greater 
certainty  than  is  possible  through  air  with  any 
sound-making  device  that  has  ever  been  pro¬ 
duced.  This  fact  gave  the  incentive  to  those 
who  originally  undertook  the  development  of 
this  art.  Later,  as  the  knowledge  of  submarine 


signaling  increased,  it  has  become  possible  to 
determine  with  considerable  accuracy,  from  a 
ship  moving  or  at  rest,  the  direction  from  which 
the  sound  is  coming  and  even  the  distance  be¬ 
tween  the  ship  and  the  sound-producing  de¬ 
vice.  Moreover,  the  receiving  devices  have  been 
so  far  perfected  that  it  is  not  necessary  that 
the  source  of  sound  should  be  made  artificially. 
The  receiving  devices  can  now  be  made  in  such 
a  way  that  the  noises  of  invisible  ships  moving 
through  the  water  can  be  heard  and  the  posi¬ 
tion  of  the  moving  ship  relative  to  the  listener 
ascertained.  With  the  latest  forms  of  sub¬ 
marine  signaling  devices  it  is  possible  to  send 
and  receive  telegraph  messages  transmitted  by 
sound  waves  through  the  water.  It  must  be 
appreciated  that  no  wires  connect  the  sending 
and  receiving  stations.  Submarine  signaling  is 
wireless  communication  using  compressional  or 
sound  waves  in  water  as  the  means  rather  than 
the  transverse  ether  waves  used  to-day  in  what 
is  commonly  oalled  wireless  transmission. 

History. — It  had  been  well  known  for  nearly 
75  years  that  sound  waves  were  transmitted 
through  water  in  the  same  manner  as  through 
air,  but  to  greater  distances  and  with  greater 
velocity  (velocity  of  sound  waves  in  air  about 


Fig.  1.  —  Submarine  Signaling. 


1,040  feet  per  second;  in  sea  water  about  4,900 
feet  per  second).  A  number  of  inventors  prior 
to  about  1900  had  suggested  or  patented  de¬ 
vices  for  making  or  detecting  submarine  sounds. 
No  consistent  or  real  progress  was  made  until 
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in  1898  a  group  of  investigators  attacked  the 
problem.  These  investigators  and  their  suc¬ 
cessors,  associated  in  the  Submarine  Signal 
Company,  have  carried  the  art  to  its  present 
high  degree  of  usefulness.  A  few  of  those 
who  have  made  material  contributions  to  the 
advancement  of  the  art  are  Arthur  J.  Mundy, 
Elisha  Gray,  J.  B.  Millet,  Lucian  I.  Blake,  E.  C. 
Wood  and  Reginald  A.  Fessenden. 

Receiving  Devices. —  The  earliest  sound  re¬ 
ceiving  device  for  use  in  water  was  employed 
by  Colladon  and  Sturm  in  experiments  made 
by  them  in  Lake  Geneva  in  1823.  The  sound 
receiver  was  a  large  ear  trumpet,  the  small  end 
of  which  was  placed  in  the  observer’s  ear.  The 
large  end  was  closed  with  a  thin  plate  and  was 
placed  under  water.  Modifications  of  this  early 
form  are  in  successful  service  to-day,  but  the 
receiver  most  commonly  used  to-day  is  an  elec¬ 
trical  current  varying  device  similar  in  principle 
to  the  telephone  transmitter  generally  used  on 
land  lines. 

One  of  the  problems  in  submarine  signaling 
which  has  been  most  difficult  of  solution  was  to 
find  a  way  by  which  the  sound-receiving  de¬ 
vice  should  be  responsive  to  the  noises  pro¬ 
duced  by  the  distant  source  and,  at  the  same 
time,  would  be  insensitive  or  non-responsive 
to  the  noises  produced  by  the  impact  or  move¬ 
ment  of  the  surface  waves  of  the  water  on  the 
sides  of  a  moving  ship,  and  by  the  noises  of 
the  machinery  within  the  ship.  Innumerable 
means  have  been  suggested  for  eliminating 
these  foreign  disturbing  noises  called  <(water 
noises.®  Success  has  been  attained  by  the  use 
of  a  properly  designed  microphone  element  or 
^button®  mounted  in  a  special  form  of  water¬ 
tight  case,  Fig.  1,  and,  when  used  on  ship¬ 
board,  by  suspending  the  microphones  in  tanks, 
filled  with  water  or  other  suitable  fluid.  These 
tanks  are  located  within  the  ship  below  the 
water  line  and  are  so  arranged  that  the  fluid 
is  in  contact  with  the  skin  of  the  ship.  It  has 
been  found  that  the  sound  waves  from  a  dis¬ 
tant  source  pass  through  the  steel  or  iron 
skin  of  the  ship  with  but  little  loss  from  re¬ 
flection  or  absorption  and,  as  a.  consequence, 
the  sound  waves  from  the  distant  source  can 
be  easily  heard.  Furthermore,  by  this  arrange¬ 
ment  the  water  noises  are  reduced  to  a  mini¬ 
mum  as  the  ship  passes  through  the  water  with 
the  least  possible  disturbance. 

Electro-magnetic  devices  are  less  sensitive 
as  receivers  than  microphones  and  are  con¬ 
sequently  less  disturbed  by  the  waves  pro¬ 
ducing  water  noises.  On  account  of  this  lack 
of  sensitiveness  they  have  not  been  as  com¬ 
monly  used  as  the  microphone.  On  the  other 
hand,  electro-magnetic  devices  have  been  made 
which  can  be  mounted  directly  in  the  side  of  , 
the  ship,  the  diaphragm  of  the  instrument  re¬ 
placing  a  portion  of  the  skin  of  the  ship  which 
is  cut  away.  Instruments  of  this  kind  ar¬ 
ranged  in  this  way  have  proved  most  efficient 
sound-receiving  devices. 

Sound-Producing  Devices. —  The  earliest 
sound-producing  device  was  a  bell  struck  under 
water.  Innumerable  other  means  of  producing 
sound  have  been  suggested,  tried  and  abandoned. 
Water  sirens,  subaqueous  explosions  and 
similar  methods  have  never  been  brought  to  a 
degree  of  perfection  which  has  made  com¬ 
mercial  use  possible.  The  submarine  bell  has 


remained  up  to  the  present  time,  with  the  ex¬ 
ception  of  the  Fessenden  oscillator  to  be  later 
described,  the  most  serviceable  form  of  sub¬ 
marine  sound-producing  device. 

The  development  of  a  mechanism  by  means 
of  which  a  submarine  bell  can  be  operated 
commercially  in  all  weathers  and  for  long 
periods  of  time  has  been  very  difficult.  The 
problem  has,  however,  been  solved  and  several 
forms  of  submarine  bells  are  now  made  to  meet 
service  requirements.  One  form,  shown  in 
Fig.  2,  uses  the  movements  of  the  surface 
waves  to  give  the  power  required  to  strike  the 
bell.  In  this  form  the  bell  and  striking 
mechanism  are  supported  at  the  requisite  depth 
from  a  buoy  or  float.  A  wing,  platform  or 
Wane®  is  hinged  to  the  sides  of  the  bell  case 
containing  the  striking  mechanism,  and  is  so 
counterbalanced  that,  as  the  bell  case  rises  and 
falls  with  the  waves,  the  differences  in  the  move¬ 
ments  of  the  bell  case  and  vane  cause  a  pow¬ 
erful  spring  within  the  bell  case  to  be  com¬ 
pressed  and,  when  fully  compressed,  to  be  re¬ 
leased.  The  released  spring  draws  up  the 
striker  of  the  bell  and  causes  a  sharp  blow  to 
be  struck.  The  bell  mechanism  is  such  that, 
whenever  there  is  wave  motion,  the  bell  is 
operated  at  frequent  intervals.  Bells  thus  made 
can  be  kept  in  successful  operation  for  con¬ 
siderable  periods  of  time  without  attention  and 
without  any  expense  for  the  power  consumed. 
The  complete  bell  mechanism  is  so  designed 
that  corrosion,  especially  from  sea  water,  is 
reduced  to  a  minimum  and,  as  all  of  the  parts 
within  the  bell  are  immersed  in  oil,  the  wear 
upon  the  moving  parts  is  small. 

This  form  of  submarine  bell  is  the  dis¬ 
tinctive  feature  of  the  art  of  submarine  signal¬ 
ing.  The  bell  is  supported  from  a  buoy 
moored  in  places  where  there  is  no  lightship  or 
where  it  is  practically  impossible  to  obtain 
any  other  form  of  power  with  which  to 
actuate  the  signaling  device.  The  bell  stroke 
is  powerful  enough  to  be  heard  at  all  times 
much  farther  than  the  uncertain  signals  that 
might  be  produced  in  the  air  by  a  mechanism 
operated  by  the  energy  derived  from  the  motion 
of  the  ocean.  The  submarine  bell  can  be  used 
without  requiring  the  attendance  of  an  opera¬ 
tor  and  in  places  where  it  is  impossible  to 
utilize  wireless  apparatus  employing  ether 
waves.  Submarine  bells  of  this  type  are  to¬ 
day  located  at  many  points  of  danger  on  the 
coasts  of  most  maritime  countries  and  the  num¬ 
ber  of  bells  in  service  is  increasing. 

Another  form,  shown  in  Fig  3,  of  submarine 
bell  has  been  designed  for  use  from  lightships. 
The  blow  of  the  striker  upon  the  bell  proper 
in  these  bells  is  produced  by  compressed  air 
derived  from  an  air  compressor  on  the  light¬ 
ship.  When  signals  are  to  be  sent,  the  pneu¬ 
matic  bell  is  suspended  from  the  side  of  the 
lightship  and  the  compressed  air  is  delivered  to 
the  bell  through  a  hose.  By  a  simple  arrange¬ 
ment,  the  compressed  air  can  'be  admitted  by  the 
normal  operation  of  a  key  or  automatically. 
Thus  code  signals,  giving  the  numbejr  of  the 
lighthouse  station,  can  be  sent  out  during  the 
time  the  bell  is  required  for  operation. 

Other  forms  of  submarine  bells  are  avail¬ 
able  for  special  conditions.  Thus  for  service 
on  buoys  in  rivers  or  other  places  where  there 
is  insufficient  surface  movement  of  the  water 


SUBMARINE  SIGNALLING 


Fig.  2  —  Submarine  Automatic  Bell 
Fig.  4  —  Oscillator 


Fig.  3 — Pneumatic  Bell 
Fig.  6  —  Indicator  Box 
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to  operate  the  vanes  of  the  hell  of  the  type  first 
described  above,  an  electric  bell  is  provided 
which  is  operated  by  electricity  generated  on 
shore  and  carried  to  the  bell  by  a  cable. 

Another  commercial  form  of  sound-produc¬ 
ing  device  for  submarine  work  is  the  oscillator 
shown  in  Fig.  4,  devised  by  Prof.  Reginald  A. 
Fessenden.  The  Fessenden  oscillator  is  an 
electro-magnetic  mechanism  which  is  capable  of 
producing  sound  waves  in  water  of  very  large 
amplitude  and,  at  the  same  time,  can  be  con¬ 
trolled  with  ease.  The  Fessenden  oscillator  is 
shown  in  Fig.  4.  A  diagrammatic  cross-sectional 
drawing  of  the  oscillator  is  shown  in  Fig.  5. 


The  oscillator  consists  of  a  ring-shaped  electro¬ 
magnet  within  which  is  a  steel  cylinder  or  core 
upon  which  is  wound  the  requisite  number  of 
turns  of  wire.  In  the  air  gap  between  the 
core  and  the  electro-magnet  is  a  copper  tube. 
The  supports  of  the  copper  tube  are  two  steel 
discs,  rigidly  clamped  to  a  shaft,  one  end  of 
which  is  firmly  secured  to  a  steel  diaphragm, 
the  outer  face  of  which  is  in  contact  with  the 
water  when  the  oscillator  is  in  use.  The' 
field  magnet  is  energized  by  a  direct  current 
when  the  oscillator  is  in  operation  either  for 
sending  or  receiving.  When  used  for  send¬ 
ing,  an  alternating  current  of  approxi¬ 
mately  540  cycles  per  second  is  made  to  pass 
through  the  core  winding.  This  causes  cur¬ 
rents  of  electricity  to  be  generated  by  induc¬ 
tion  in  the  copper  tube  with  the  result  that 
great  forces  are  produced  which  cause  the  tube 
to  move  back  and  forth  at  the  frequency  of 
the  alternating  current  The  motion  of  the  tube 
is  transmitted  to  the  diaphragm  and  to  the 
water  in  contact  with  it.  When  the  oscillator 
is  used  for  receiving,  the  core  winding  is  con¬ 
nected  to  telephone  receivers.  When  incoming 
sound  waves  actuate  the  diaphragm,  motion  is 
imparted  to  the  copper  tube  and  currents  of 
electricity  are  induced  into  the  core  winding. 
The  currents  in  the  telephone  receivers,  con¬ 
nected  to  the  core  winding,  produce  sounds  of 
the  same  periodicity  as  those  vibrating  the 
diaphragm  of  the  oscillator. 

The  Fessenden  oscillator,  when  sending,  pro¬ 
duces  a  series  of  waves  of  constant  frequency 
or  pitch  so  long,  as  an  alternating  current 
is  passed  through  its  core  winding.  By  apply¬ 
ing  the  alterating  current  to  the  oscillator 
for  different  lengths  of  time,  it  is  possible 
to  send  series  of  waves  of  greater  or  less 
duration  so  that  such  series  will  correspond 
to  the  dots  and  dashes  used  in  telegraphic 
communication. 


Direction  Finding. — .It  is  customary  when 
submarine  signaling  devices  are  used  on  ship¬ 
board  to  use  at  least  two  instruments  and  to 
so  mount  them  that  sound  which  reaches  one 
instrument  may  be  screened,  under  certain  con¬ 
ditions,  from  the  other.  This  is  accomplished, 
in  the  simplest  case,  by  mounting  two  small 
tanks  on  the  ship’s  plates,  inside  the  ship,  one 
on  each  side  toward  the  bow.  The  tanks  are 
filled  with  water  (or  other  fluid)  and  the  sound- 
receiving  devices  are  submerged  in  the  water 
within  the  tanks.  Each  sound-receiving  device 
is  so  arranged  that  it  can  be  connected  by 
means  of  a  switch,  with  telephone  receivers 
which  can  be  held  at  the  ears  of  a  listener. 
When  sound  waves  from  a  distant  source 
reach  a  vessel  equipped  in  this  way,  the  sound 
waves  agitate  the  sides  of  the  vessel,  and 
through  the  medium  of  the  water  in  the  tanks 
actuate  the  sound-receiving  devices,  thus  vary¬ 
ing  the  electric  current  and  so  producing 
similar  sounds  in  telephone  receivers.  The 
sounds  heard  in  the  telephone  receivers  will  be 
loudest  when  they  are  connected  with  the  re¬ 
ceiving  device  on  the  side  of  the,  vessel  nearest 
to  the  source  of  sound.  By  turning  the  vessel 
until  the  sounds  are  the  same  from  the  re¬ 
ceiving  devices  on  both  sides  of  the  vessel,  the 
direction  of  the  source  of  sound  can  be  ascer¬ 
tained,  for  the  reason  that  when  the  sounds  are 
equal  the  vessel  must  be  pointing  directly 
toward  the  source  of  sound.  The  so-called 
^indicator  box,®  which  is  customarily  em¬ 
ployed  on  ships  equipped  with  microphones 
supported  in  two  tanks,  one  on  the  star¬ 
board  and  the  other  on  the  port  side  of  a  ship, 
is  shown  in  Fig.  6.  This  device  provides  the 
means  of  connecting  the  telephone  receivers 
with  the  microphones  in  either  the  port  or  star¬ 
board  tank  as  may  be  desired. 

While  the  above  arrangement  is  that  which 
has  been  most  commonly  used  in  direction  find¬ 
ing,  other  methods  are  employed  with  satis¬ 
factory  results  which  do  not  require  the  ship’s 
course  to  be  changed  in  order  to  obtain 
direction. 

Clement  W.  Coumbe, 
Editorial  Staff  of  The  Americana. 

SUBMARINE  WARFARE.  Of  the  many 
new  instrumentalities  of  destruction  employed 
during  the  recent  World  War  the  submarine 
torpedo  boat  proved  the  most  effective.  It 
differs  from  battleships  and  cruisers  in  that  it 
operates  for  the  most  part  beneath  the  surface 
of  the  ocean,  it  is  slower  of  speed,  frail  of 
structure  and  possesses  no  facilities  for  the  ac¬ 
commodation  of  crews  and  passengers  found  on 
the  vessels  which  it  sinks.  Its  inability,  there¬ 
fore,  to  comply  with  the  well-established  rule  of 
international  law  governing  prize  destruction, 
which  requires  a  naval  commander  before 
destroying  a  merchant  vessel  to  provide  for 
the  safety  of  all  persons  on  board,  raised  the 
question  as  to  whether  such  craft  were  entitled 
to  a  special  immunity  from  the  rule  governing 
prize  destruction  by  cruisers  and  battleships,  in 
short  whether  the  submarine  may  be  employed 
for  the  destruction  of  merchant  vessels  without 
violating  the  law  of  nations  as  well  as  the 
principles  of  humanity.  Soon  after  the  out¬ 
break  of  the  war  the  German  naval  forces 
for  the  most  part  were  driven  from  the  ocean 
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and  compelled  to  take  refuge  in  their  home 
ports  or  in  those  of  neutral  countries.  The 
Germans  were,  therefore,  reduced  to  reliance 
upon  submarine  torpedo  boats  in  their  naval 
operations  against  the  enemy  and  these  were 
speedily  built  in  large  numbers  and  used  on  an 
extensive  scale.  By  a  decree  of  4  Feb.  1915  the 
waters  around  the  British  Isles  were  declared 
to  be  a  ((war  zone®  within  which,  it  was  an¬ 
nounced,  all  enemy  merchant  vessels  would,  if 
possible,  be  destroyed,  notwithstanding  the 
inability  of  the  destroying  submarines  to  pro¬ 
vide  for  the  safety  of  the  crews  and  passengers 
found  in  such  vessels.  In  pursuance  of  this 
decree  scores  of  enemy  merchant  ships,  includ¬ 
ing  great  ocean  liners  like  the  Lusitania,  the 
Falaba,  the  Arabic ,  the  Persia  and  many  others, 
were  torpedoed  and  sunk,  sometimes  without 
any  warning  at  all  or  after  warning  which  was 
insufficient  to  permit  the  persons  on  board  to 
take  to  the  lifeboats.  In  consequence  of  this 
mode  of  warfare  large  numbers  of  non-com¬ 
batants,  men,  women  and  children,  of  neutral  as 
well  as  of  enemy  nationality,  lost  their  lives. 
A  considerable  number  of  neutral  vessels  were 
also  sunk,  the  excuse  alleged  by  Germany  in 
most  cases  being  mistake,  which  was  an  in¬ 
evitable  result  of  a  method  of  naval  warfare 
in  which  visit  and  search  are  never  practised. 
In  consequence  of  the  protest  of  the  American 
government  and  of  its  threat  to  hold  the  Ger¬ 
man  government  to  a  strict  accountability  for 
the  loss  of  American  lives,  the  German  govern¬ 
ment  in  September  1915,  while  disclaiming  all 
responsibility  for  the  loss  of  more  than  a  hun¬ 
dred  American  lives  on  the  Lusitania,  gave  the 
American  government  assurance  that  in  the 
future  <(liners  would  not  be  sunk  without  warn¬ 
ing  and  without  providing  for  the  safety  of  the 
persons  on  board,  unless  the  vessels  attempted 
to  escape  or  unless  they  offered  resistance.® 
The  pledge,  however,  was  not  observed  and  on 
5  October,  in  consequence  of  the  American  pro¬ 
test  against  the  torpedoing  of  the  Arabic,  the 
German  Ambassador  informed  the  Secretary  of 
State  that  orders  had  been  given  submarine 
commanders  which  were  so  stringent  that  the 
recurrence  of  <(incidents®  like  the  torpedoing  of 
the  Arabic  would  not  again  be  possible.  But 
notwithstanding  these  assurances,  German  and 
Austrian  submarines  continued  to  sink  merchant 
vessels,  enemy  and  neutral  alike,  without  warn¬ 
ing  and  without  making  provision  for  the 
safety  of  the  innocent  persons  on  board :  among 
the  most  flagrant  instances  being  the  torpedo¬ 
ing  of  the  Italian  liner  Ancona  on  7  Nov.  1915, 
with  the  loss  of  more  than  200  lives.  It  was 
true  that  this  atrocity  was  committed  by  an 
Austrian  submarine  but  it  was  understood  in 
the  United  States  that  the  German  pledge 
bound  the  allies  of  Germany  equally  with  her¬ 
self  and  the  Austrian  government  was  fully 
aware  of  the  American  position  in  regard  to 
the  torpedoing  of  merchant  vessels  without 
making  provision  for  the  safety  of  their  crews 
and  passengers,  and  it  was  fully  cognizant  of 
the  pledges  given  by  Germany  to  refrain  from 
the  practice  in  the  future.  The  action  of  the 
submarine  commanders  in  continuing  to  fire 
upon  the  passengers  while  they  were  endeavor¬ 
ing  to  take  to  the  lifeboats  was  characterized 
bv  the  American  government  in  a  note  to 
Austria  as  <(wanton  slaughter  of  defenceless 
non-combatants®  and  a  demand  was  made  upon 


the  Austrian  government  that  the  officer  guilty 
of  the  act  be  punished  and  that  an  indemnity 
be  promptly  paid  for  the  loss  of  American 
lives. 

In  February  1916  the  German  government 
announced  that  after  1  March  its  submarines 
would  sink  whenever  possible  and  without 
warning  all  armed  merchantmen,  irrespective  of 
whether  they  were  armed  for  defensive  or 
offensive  purposes.  The  German  government 
took  the  position  that  a  merchant  vessel  had  no 
right  to  carry  guns,  not  even  for  the  purpose  of 
defense.  Although  the  practice  of  carrying 
arms  for  defense  against  unlawful  attacks  had 
been  followed  by  the  merchant  vessels  of  all 
nations  for  200  years,  the  German  government 
maintained  that  this  practice  had  been  intro¬ 
duced  for  the  purpose  of  enabling  them  to  de¬ 
fend  themselves  against  pirates  and  later 
against  privateers,  but  since  piracy  had  disap¬ 
peared  and  privateering  had  been  abolished  by 
the  Declaration  of  Paris  in  1856  the  old  rule  no 
longer  had  any  raison  d'etre  and  consequently 
the  German  government  could  not  recognize  it 
as  binding.  In  short,  according  to  the  German 
contention,  the  rule  was  never  intended  to  au¬ 
thorize  merchant  vessels  to  arm  for  the  purpose 
of  defense  against  the  lawfully  commissioned 
war  vessels  of  belligerents.  In  fact  not  only 
armed  merchantmen  but  also  unarmed  merchant 
vessels  continued  to  be  sunk,  notwithstanding 
the  pledges  of  September  and  October  1915. 
The  torpedoing  in  April  1916  of  the  Sussex ,  an 
unarmed  English  Channel  steamer,  with  380 
passengers  on  board,  some  80  of  whom  lost 
their  lives,  came  very  near  precipitating  a 
crisis  in  the  relations  between  the  United  States 
and  Germany.  The  German  government  at 
first  denied  responsibility  for  the  act,  but  when 
the  proof  produced  removed  all  doubt  as  to  this 
the  German  government  finally  acknowledged 
that  the  steamer  had  been  torpedoed  by  a  Ger¬ 
man  submarine. 

The  President  in  an  address  to  Congress,  on 
20  April,  reviewed  the  history  of  German 
submarine  warfare  since  its  inauguration  in  July 
1915  and  informed  Congress  of  the  contents  of 
a  note  which  he  had  two  days  before  dis¬ 
patched  to  the  German  government  and  in 
which  he  denounced  German  methods  of  sub¬ 
marine  warfare  as  contrary  to  both  the  law  of 
nations  aqd  the  sacred  principles  of  humanity. 
The  President  concluded  by  saying  that  unless 
the  ((Imperial  government  should  now  im¬ 
mediately  declare  and  effect  an  abandonment  of 
its  present  methods  of  submarine  warfare 
against  passenger  or  freight  carrying  vessels, 
the  government  of  'the  United  States  can  have 
no  choice  but  to  sever  diplomatic  relations  with 
the  German  Empire  altogether.®  The  German 
government  replied  that  it  had  ^imposed  far 
reaching  restraints  in  the  use  of  the  submarine,® 
denied  that  the  torpedoing  of  the  Sussex  was 
but  one  instance  of  a  deliberate  policy  of  in¬ 
discriminate  destruction  of  merchant  vessels  of 
both,  enemy  and  neutral  nationality,  as  the 
President  had  charged  in  his  note ;  declared  that 
it  was  ready  to  admit  that  there  had  been  un¬ 
avoidable  errors  and,  again  for  the  hundredth 
time,  placed  the  responsibility  uoon  Great  Bri¬ 
tain  for  having  proclaimed  a  blockade  against 
Germany  for  the  purpose  of  starving  the  Ger¬ 
man  nation,  men,  women  and  children  alike,  into 
submission.  Notwithstanding  all  this,  how- 
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ever,  the  German  government  in  C(the  interest 
of  the  sacred  principles  of  humanity®  pledged 
itself  that  in  the  future  unarmed  ocean  liners 
would  not  be  torpedoed  without  warning  pro¬ 
vided  they  did  not  attempt  to  escape  or  offer 
resistance.  This  was  the  third  time  a  pledge  of 
this  kind  had  been  made  to  the  American  gov¬ 
ernment.  Like  the  others  it  was  not  lived  up  to 
and  a  considerable  number  of  unarmed  vessels 
were  torpedoed  and  sunk  by  German  sub¬ 
marines.  As  time  passed,  public  opinion  in 
Germany  demanded  a  repudiation  of  the  pledges 
given  by  the  German  government  and  the  re¬ 
sumption  of  the  policy  of  unrestricted  sub¬ 
marine  warfare.  The  tightening  of  the  Anglo- 
French  blockade  and  the  growing  feeling  that 
this  policy  alone  could  save  Germany  from  de¬ 
feat  intensified  the  popular  demand.  Finally, 
on  31  Jan.  1917,  the  German  government 
threw  off  the  mask  and  informed  the  American 
government  that  in  consequence  of  a  <(new 
situation®  having  arisen  which  forced  Germany 
to  ((new  decisions®  Germany  must  resume  the 
liberty  of  action  reserved  in  the  Sussex  pledge 
of  4  May  1916,  and  that,  therefore,  beginning 
on  1  Feb.  1917,  German  submarine  commanders 
would  no  longer  be  bound  by  the  previous  as¬ 
surances  given  to  the  American  government. 
German  submarines  would,  therefore,  sink 
without  warning  all  merchant  vessels,  neutral 
as  well  as  enemy,  encountered  within  a  vast 
zone  embracing  more  than  a  million  square 
miles  of  the  open  seas  (see  War  Zones).  The 
<(new  situation®  referred  to  in  the  German 
note  was  the  refusal  of  the  Entente  powers 
<(owing  to  their  lust  of  conquest,®  to  enter  into 
a  discussion  of  peace  terms  with  Germany  and 
their  avowed  determination  to  starve  the  Ger¬ 
man  people  into  submission  in  <(brutal  contempt 
of  international  law.®  The  American  govern¬ 
ment,  it  was  added,  knew  the  steps  which  Ger¬ 
many  had  taken  to  cause  England  and  her  allies 
<(to  return  to  the  rules  of  international  law  and 
to  respect  the  freedom  of  the  seas®  and  the 
hope  was  expressed  that  it  would.  <(view  the 
situation  from  the  lofty  heights  of  impartiality 
and  assist  on  their  part  to  prevent  further 
misery  and  unavoidable  sacrifice  of  human,  life.® 
In  consequence  of  this  deliberate  repudiation 
of  its  pledges  the  President  recalled  the  Ameri¬ 
can  Ambassador  from  Berlin,  handed  the  Ger¬ 
man  Ambassador  his  passports  (3  .  Feb.  1917) 
and  broke  off  diplomatic  relations  with  the  Ger¬ 
man  government. 

The  new  policy  thus  announced  by  the  Ger¬ 
man  government  was  promptly  and  ruthlessly 
put  into  effect  and  large  numbers  of.  merchant 
vessels,  neutral  and  belligerent .  alike,  were 
torpedoed  and  sunk  without  warning.  Neutral 
vessels  laden  with  innocent  cargoes  even  when 
consigned  to  their  own  governments,  ships 
homeward  bound  in  ballast,  even  hospital  and 
Belgian  relief  ships  proceeding  on  missions  of 
mercy  and  philanthropy,  in  fact  vessels  of  every 
nationality  and  mission  were  sunk  as  if  they 
were  pirate  vessels.  Down  to  29  March  1917, 
226  American  lives  had  been  lost  since  the  out¬ 
break  of  the  war,  in  consequence  of  the  torpedo¬ 
ing  of  merchant  vessels  by  German  submarines. 
In  August  1917,  the  American,  consul,  Mr. 
Frost,  at  Queenstown  placed  the  total  number 
of  British  lives,  mostly  non-combatants,  lost  in 
consequence  of  the  German  methods  of  sub¬ 
marine  warfare  at  more  than  10,000. 


Turning  now  to  a  consideration  of  the  law¬ 
fulness  of  this  method  of  naval  warfare  we  may 
state  that  a  belligerent  has  an  undoubted  right 
to  sink  the  merchant  vessels  of  the  enemy  with 
certain  exceptions  (e.g.,  coast  fishing  vessels, 
hospital  ships  and  vessels  on  philanthropic 
missions)  in  certain  cases  as  where  he  cannot 
take  the  prize  in  to  a  home  port  for  adjudica¬ 
tion  by  a  prize  court,  either  because  of  im¬ 
minent  danger  of  recapture  or  for  lack  of  a 
sufficient  coal  supply  or  because  of  his  inability 
to  spare  a  prize  crew,  and  the  like.  But  a  long 
established  customary  rule  of  the  law  of 
nations  requires  that  in  such  a  case  the  com¬ 
mander  must,  before  proceeding  to  the  destruc¬ 
tion,  remove  the  passengers  and  crew  of  the 
vessel  and  provide  for  their  safety,  that  is,  he 
must  take  them  aboard  his  own  vessel  or  allow 
them  ample  time  in  which  to  take  their  own 
lifeboats.  This  humane  rule  is  expressly  laid 
down  in  one  of  The  Hague  Conventions,  in  the 
Declaration  of  London,  and  is  even  incor¬ 
porated  in  article  116  of  the  German  prize  code 
as  promulgated  in  August  1914.  It  is  an 
equally  established  rule  of  the  law  of  nations 
that  the  captor  must  visit  and  search  the  vessel, 
examine  its  papers  and  inspect  its  cargo,  in 
order  to  satisfy  himself  of  the  nationality  of 
the  vessel  and  of  its  liability  to  destruction. 
The  verification  of  these  facts  obviously  can¬ 
not  be  made  through  the  periscope  of  a  sub¬ 
marine  at  a  great  distance.  The  German  gov¬ 
ernment  frankly  admitted  that  the  obligation  to 
provide  for  the  safety  of  crews  and  passengers 
was  binding  upon,  the  commanders  of  warships 
and  cruisers  but  it  denied  that  it  was  equally 
binding  upon  the  commanders  of  submarines, 
for  the  reason  that  they  were  small  craft,  slow 
of  speed,  fragile  in  construction  and  were  with¬ 
out  facilities  for  accommodating  crews  and 
passengers  found  on  the  vessels  which  they 
destroy.  By  reason  of  their  lack  of  speed,  it 
would  often  be  impossible  for  them  to  give 
sufficient  time  for  the  crews  and  passengers  to 
leave  the  ship  and  embark  in  lifeboats,  without 
exposing  the  submarine  to  destruction  by  ves¬ 
sels  of  the  enemy  which  might  upon  signal  ar¬ 
rive  on  the  scene  before  the  torpedo  had  done 
its  work.  Moreover,  it  was  argued,  British 
merchant  vessels  were  generally  armed  with 
guns  which  might  be  turned  upon  the  attacking 
submarine  with  deadly  effect  in  case  it  gave 
warning  and  an  opportunitv  to  the  persons  on 
board  to  leave  the  ship,  before  the  torpedo  was 
discharged.  The  rule  in  respect  to  providing 
for  the  safety  of  crews  and  passengers,  the 
Germans  argued,  originated  at  a  time  when 
submarines  had  scarcely  been  dreamed  of. 
Cruisers  and  battleships  then  were  the  prin¬ 
cipal  craft  employed  for  destroying  enemy 
merchant  vessels,  and  they  possessed  facilities 
for  accommodating  crews  and  passengers  or 
they  could  allow  them  sufficient  time  to  take  to 
the  lifeboats  without  themselves  being  exposed 
to  the  danger  of  destruction.  To  require  sub¬ 
marine  commanders  to  observe  this  rule  would 
in  effect  render  the  employment  of  the  sub¬ 
marine.  for  the  destruction  of  prizes  impossible, 
and  this  being  the  only  available  craft  left  to 
Germany  for  carrying  on  the  war  at  sea  she 
could  not  be  expected  to  relinquish  it.  <(New 
situations,®  said  Professor  Fleishmann  of  the 
University  of  Konigsberg  in  an  article  on  the 
<(Lusitania  Case,®  ^necessitate  new  rules®  and 
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the  submarine  being  a  new  weapon  is  not  bound 
to  conform  to  the  rules  adopted  long  ago  for 
the  conduct  of  cruiser  warfare.  (<Who,®  said 
Professor  Zittelmann  of  the  University  of 
Bonn,  ((would  have  thought  at  the  time  the  old 
rule  regarding  provision  for  the  safety  of  crews 
and  passengers,  of  the  possibilities  of  sub¬ 
marine  warfare.®  Had  the  use  of  submarines 
been  anticipated,  he  says,  <(special  rules  govern¬ 
ing  their  employment  would  have  been  de¬ 
vised®  (see  his  chapter  in  a  book  entitled 
( Deutschland  und  der  Weltkrieg?  1916).  The 
submarine,  said  Count  Bernstorff  in  a  memoran¬ 
dum  laid  before  the  Department  of  State  on  8 
March  1916,  is  <(a  new  weapon,  the  use  of  which 
had  never  been  regulated  by  international  law.® 
From  this  doubtful  premise  he  drew  the  unwar¬ 
ranted  conclusion  that  in  using  this  weapon 
Germany  <(could  not  and  did  not  violate  any 
existing  rule  of  law.® 

In  the  main,  the  German,  argument  reduced 
itself  to  a  claim  of  special  immunity  for  sub¬ 
marines  because  of  their  peculiar  build  and  con¬ 
sequent  weakness.  Since  it  is  impossible  to  em¬ 
ploy  them  in  conformity  with  the  long  estab¬ 
lished  rules  governing  prize  destruction  their 
commanders  are  relieved  from  the  obligation 
to  do  so.  In  short,  a  prohibited  method  of  war¬ 
fare  becomes  legitimate  whenever  a  new  instru¬ 
ment  for  doing  it  is  invented  —  that  is,  when¬ 
ever  an  immediate  belligerent  interest  would  be 
subserved  by  the  employment  of  an  instrument 
which  cannot  be  employed  in  conformity  with 
the  existing  rule  of  law,  the  rule  may  be  over¬ 
ridden  and  the  interest  allowed  to  prevail.  This 
argument  is  specious ;  it  ignores  the  fundamen¬ 
tal  fact  that  the  rule  of  international  law  which 
requires  naval  commanders  to  spare  the  lives 
of  innocent  non-combatants  on  the  merchant 
vessels  which  they  destroy  was  adopted  in  the 
interest  of  humanity  and  was  intended  to 
govern  prize  destruction  by  any  and  all  types  of 
vessels  which  then  existed  or  which  might  be 
invented  in  the  future.  To  argue  that  a  sub¬ 
marine  commander  may  drown  unoffending 
non-combatants  but  that  the  commander  of  a 
cruiser  cannot  is  preposterous.  The  employ¬ 
ment  of  new  instruments  and  agencies  of 
destruction  must  be  adjusted  to  the  require¬ 
ments  Qf  the  law,  not  the  lav/  to  the  instrument; 
it  cannot  be  admitted  that  the  invention  of  a 
new  weapon  may  serve  to  repeal  the  law  of 
nations  and  of  humanity.  The  German  defense 
harmonizes  well  with  their  theory  that  (<what- 
ever  is  effective  and  whatever  tends  to  shorten 
the  war  is  legitimate® ;  in  its  final  analysis  it 
amounts  to  a  claim  that  a  single  belligerent 
may  at  will  change  the  law  of  the  sea  to  meet 
his  own  immediate  necessities.  The  United 
States  Supreme  Court  in  the  case  of  the  Scotia 
laid  down  a  ‘  principle  of  international  law 
which  has  never  before  been  contested  that 
((the  law  of  the  sea  is  universal  and  cannot  be 
changed  by  a  single  nation.®  Germany,  there¬ 
fore,  had  no  right  to  repudiate  a  long  estab¬ 
lished  rule  which  by  common  agreement  had 
come  to  be  a  part  of  international  law.  It  will 
readily  .be  admitted  that  the  introduction  of  the 
submarine  will  necessitate  certain  modifications 
of  international  law,  those  governing  blockade, 
for  example,  but  it  cannot  be  admitted  that  the 
invention  of  a  new  instrument  of  destruction 
can  alter  what  the  President  of  the  United 
States  called  <(those  rules  of  fairness,  reason, 


justice  and  humanity  which  all  modern  opinion 
regards  as  imperative.® 

The  Germans  claim,  in  fact,,  that  in  many 
instances  in  which  their  submarines  destroyed 
merchant  vessels  they  saved  the  persons  on 
board  whenever  possible.  But  there  are  al¬ 
most  no  recorded  instances  in  which  crews,  or 
passengers  were  taken  aboard  the  submarine, 
for  the  good  reason  that  submarines  have  no 
accommodations  for  any  but  their  own  crews. 
The  Germans  likewise  claim  that  wherever  pos¬ 
sible  they  allowed  sufficient  time  for  the  crews 
and  passengers  to  leave  the  ship  and  take  to  the 
life  boats,  but  the  instances  in  which  this  was 
not  done  are  so  numerous  that  it  may  be  said 
that  the  contrary  practice  was  rather  the  rule. 
In  many  cases  where  warning  was  .given  be- 
force  the  torpedo  was  discharged,  the  period 
of  time  allowed,  sometimes  not  more  than  10 
minutes,  was  wholly  inadequate,  and  instances 
were  common  in  which  huge  ocean  liners  sank 
while  the  passengers  were  endeavoring  to  leave 
the  ship.  Incredible  as  it  may  seem  also,  in¬ 
stances  are  not  lacking  (e.g.,  the  Ancona)  in 
which  the  crews  and  passengers  were  deliber¬ 
ately  shelled  while  taking  to  the  boats.  Even 
when  ample  time  was  allowed  the  passengers 
to  leave  the  ship  it  was  only  a  technical  com¬ 
pliance  with  the  rule  requiring  naval  com¬ 
manders  to  provide  for  the  safety  of  the  per¬ 
sons  on  board,  for  they  were  set  adrift  in 
small  boats  often  hundreds  of  miles  from  land, 
sometimes  in  mid-winter,  without  food  or  drink¬ 
ing  water  and  left  to  drift  at  sea  for  days,  to 
suffer  the  tortures  of  thirst  and  hunger,  to  die 
of  starvation  or  exposure  to  cold  or  to  be 
washed  overboard  by  rough  seas  and  to  drown 
while  struggling  to  save  themselves.  The  Ger¬ 
man  government  readily  admitted  (in  a  note  of 
29  Nov.  1915,  relative  to  the  sinking  of  the 
Frye)  that  this  procedure  was  not  a  sufficient 
compliance  with  the  spirit  of  the  rule  nor  in 
accord  with  the  assurances  which  were  given 
the  government  of  the  United  States  that  the 
crews  and  passengers  of  ships  sunk  by  Ger¬ 
man  submarines  would  not  be  exposed  to 
danger  in  this  fashion. 

Few  chapters  in  the  history  of  the  Great 
War  reveal  German  militarism  in  a  worse  light 
than  this  cruel  war  against  unoffending  non- 
combatants  who  were  in  most  instances  peace¬ 
fully  navigating  the  seas  for  the  freedom  of 
which  the  German  Government  pretended  to  be 
fighting.  For  sheer  ruthlessness  and  barbarity 
there  is  nothing  comparable  to  it  in  any  other 
modern  war.  German  methods  of  submarine 
warfare  have  frequently  been  characterized  as 
piratical.  Technically,  of  course,  their  sub¬ 
marines  were  not  pirates,  since  their  command¬ 
ers  bore  commissions  from  a  belligerent  gov¬ 
ernment,  but  they  might  with  reason  be  con¬ 
sidered  as  pirates  within  the  meaning  of  the 
old  rule  which  defined  pirates  as  hostes  humani 
generis.  Naturally  few  reputable  authorities  on 
international  law  outside  Germany  have  been 
found  to  defend  such  methods  of  warfare,  and 
even  in  Germany  and  Austria  they  have  been 
denounced  as  barbarous  by  many  persons,  nota¬ 
bly  by  leaders  of  the  Social  Democratic  party. 
It  is  difficult  to  reconcile  the  conduct  of  the 
German  submarine  commanders  with  the  utter¬ 
ance  of  Germany’s  great  diplomat,  Marschall 
von  Bieberstein,  who  at  the  second  Hague  Con- 
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ference  said:  «The  officers  of  the  German 
Navy,  I  loudly  proclaim  it,  will  always  fulfill  in 
the  strictest  fashion  the  duties  which  emanate 
from  the  unwritten  law  of  humanity  and  civili- 
zation.  As  to  the  sentiments  of  humanity  and 
civilization,  I  cannot  admit  that  there  is  any 
government  or  country  which  is  superior  in 
those  sentiments  to  that  which  I  have  the  honor 
to  represent.® 
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SUBMARINES:  THEIR  HISTORY, 
DEVELOPMENT  AND  EQUIPMENT. 

The  aerial  flight  of  the  bird  and  the  subaqueous 
navigation  of  the  fish  were  always  wished-for 
and  dreamed-of  activities  of  human  ambition. 
Science  achieved  both  performances  between 
the  years  1900  and  1906,  when  the  actions  of 
the  denizens  of  the  air  and  sea  were  brought 
within  the  practice  of  mankind  by  the  airplane 
and  submarine.  Protracted  life  and  motion 
within  each  of  the  elements  has  in  the  last 
Great  War  been  such  a  prominent  and  method¬ 
ical  part  of  warfare  that  they  are  already  com¬ 
monplace  to  us.  But  while  the  performance  of 
the  dirigible  and  heavier-than-air  machines  has 
been  visible  by  millions  of  our  populace,  the 
invisibility  and  secrecy  surrounding  the  sub¬ 
marine  has  been  maintained,  few  ever  seeing 
the  submersible  in  action  and_  still  fewer  hav¬ 
ing  been  allowed  access  to  her  internal  economy. 
A  fairly  lengthy  description  of  the  “secrets55  of 
the  submarine  should  be  of  peculiar  interest  to 
readers. 

History. — A  Dutchman,  Cornelis  van  Dri- 
bel,  in  1624  invented  a  successful  submarine 
rowboat,  and  King  James  of  England  was  pas¬ 
senger  on  one  in  a  subaqueous  voyage  on  the 
river  Thames.  Contemporaries  describe  the 
vessel  as  an  ordinary  large  rowboat  decked  over 
with  stout,  well-greased  leather.  About  1652 
Le  Son,  a  Frenchman,  built  a  wooden  submarine 
(known  as  the  (<Rotterdam  Boat55)  72  feet  long, 
12  feet  high,  with  8  feet  beam.  It  had  sharply 
tapering  ends  and  sloping  sides  (for  defense 
against  projectiles)  and  iron- tipped  legs  for 
resting  on  the  bed  of  rivers  or  bottom  of  the 
sea.  Midships  a  paddle-wheel  propelled  the  ves¬ 
sel.  In  1747  Symons  built  a  submarine  decked 
rowboat  having  leather  bottles  projecting 
through  her  bottom ;  when  filled  they  submerged 
the  boat  and  by  forcing  out  the  water  with  a 
lever  and  fastening  the  necks  the  boat  rose  to 
the  surface.  An  English  mechanic  named  Day 
vol.  25 —  49 


built  a  boat  he  could  submerge  30  feet,  remain¬ 
ing  24  hours  under  water  in  it.  He  tried  the 
same  performance  with  a  50-ton  sloop  on  a 
bet  in  Plymouth  Harbor,  but  the  boat  failed 
to  rise  and  he  was  drowned.  In  1776  David 
Bushnell,  a  native  of  Gonnecticut,  invented  his 
submarine,  or  rather  submersible,  boat  Turtle, 
so  christened  because  its  sides  were  shaped 
like  the  shell  of  a  turtle.  When  submerged  the 
head  of  its  single  passenger  remained  above  the 
water  in  a  conning  tower  while  he  propelled 
the  boat  with  a  bladed  tractor  forward.  Lead 
ballast  kept  her  submerged.  From  the  rear- 
end  of  this  lense-shaped  hull  projected  an  arm- 
steered  rudder.  Sergt.  Ezra  Lee  operated  the 
craft  and  when  the  British  fleet  entered  New 
York  Harbor  to  capture  Manhattan  Island  Lee 
tried  to  attach  a  mine  to  one  of  the  men-of- 
war  but  failed  after  repeated  attempts,  barely 
escaping  capture.  In  1797  Robert  Fulton  tried 
vainly  in  Paris  to  interest  the  French  govern¬ 
ment  in  his  plans  for  a  submarine  even  after 
he  had  built  a  model  and  an  appointed  com¬ 
mission  had  given  a  favorable  report;  he  next 
appealed  to  the  government  of  Holland.  In 
1800,  however,  First  Consul  Napoleon  ad¬ 
vanced  10,000  francs  for  Fulton  to  build  a  sub¬ 
marine,  which  was  launched  and  christened 
Nautilus.  '  It  was  constructed  of  copper  plates 
on  iron  ribs  and  fish-shaped,  21  feet  3  inches 
long,  6  feet  3  inches  diameter  at  the  widest 
part.  Stability  was  gained  by  a  heavy  keel, 
above  which  were  water  ballast  tanks.  It  was 
driven  by  a  two-bladed  propeller  geared  to  a 
hand  wheel.  A  dome  formed  the  conning 
tower.  Horizontal  planes  guided  her  down¬ 
wards.  Above  the  surface  a  sail  unfurled  itself 
fanwise  on  a  hinged  mast  upon  pulling  a  rope. 
Fulton  and  another  remained  submerged,  on 
the  trial,  20  minutes  in  the  Seine,  extending 
the  period  to  six  hours’  submersion  later  at 
Brest,  aided  by  a  tank  of  compressed  air.  He 
blew  up  an  old  ship  by  attaching  an  explosive 
shell  to  her  bottom  to  prove  the  practicability 
of  the  offensive  craft.  Failure,  however,  to 
injure  the  English  fleet  as  a  proof  caused  the 
French  government  to  refuse  further  negotia¬ 
tions.  Fulton  went  to  England  and  interested 
Prime  Minister  Pitt  and  he  successfully  blew 
up  the  Dorothea  with  a  time  bomb  attached  to 
her  during  his  submersion  ;  but  within  a  week 
Nelson  at  Trafalgar  so  injured  the  morale  of 
the  French  fleet  that  England’s  danger  from 
sea  attack  was  gone  and  Fulton  returned  to 
America,  where  he  again  failed  to  gain  gov¬ 
ernment  recognition  of  the  merits  of  his  sub¬ 
marine.  The  Confederate  torpedo  boat  David, 
which  could  not  actually  submerge  but  had  to 
keep  her  funnel  and  pilot-house  above  water, 
attacked  and  exploded  a  spar-torpedo  against 
the  iron-plate  protected  hull  of  the  U.S.S. 
New  Ironsides  in  Charleston  Harbor,  October 
1863,  but  did  little  damage.  The  Confederate 
Hundley  was  a  true  diving  craft  with  ballast 
tanks,  diving  planes  and  driven  by  hand  power. 
Each  of  her  five  trial  trips  met  with  serious 
accidents  and  loss  of  some  or  all  her  crew. 
General  Beauregard  was  still  able  to  get  vol¬ 
unteers  for  another  trip  and  determined  this 
time  to  make  it  a  practical  test  against  the 
Northern  blockade  fleet.  On  17  Feb.  1864  the 
Hundley  blew  up  the  U.S.S.  Housatonic,  a 
new  corvette  of  13  guns,  in  Charleston  Harbor, 
with  a  spar-torpedo  which  struck  her  and  ex- 
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ploded  her  magazine.  But  the  Hundley  went 
down  with  her  victim.  And  this  was  the 
first  success  of  a  submarine’s  action  with  a 
warship  and  the  only  one  till  the  late  World 
War.  The  Stromboli  and  Spuyten  Duyvil,  con¬ 
structed  by  the  United  States  government,  sub¬ 
merged  their  hulls  only,  leaving  the  upper  works 
(conning  tower,  ventilators,  etc.)  above  the 
surface.  With  the  invention  by  Whitehead 
(1864)  of  the  fish  torpedo  and  automatic  pro¬ 
pulsion  by  compressed  air,  the  dangers  of 
self-immolation  of  the  aggressors  in  torpedo 
attack  disappeared.  (See  Torpedo).  William 
Bauer,  a  Bavarian,  now  invented  a  submarine 
craft  but  it  was  refused  by  the  governments. 
Halstead’s  Intelligent  Whale  (1864-65),  quite 
similar  to  the  Nautilus,  was  supposed  to  allow 
a  member  of  its  crew  (a  diver)  to  emerge  and 
place  a  torpedo  under  a  ship ;  experiment  ended 
in  failure.  In  1863,  Captain  Bourgois  and  M. 
Brun,  Frenchmen,  built  the  steel  submarine 
Plongeur,  146  feet  long,  equipped  with  an  80 
horse-power  compressed-air  engine;  she  be¬ 
haved  too  unsteadily,  submerged  deeply  and  her 
engines  had  insufficient  capacity.  The  French¬ 
man  Olivier  Riou  (1861)  failed  in  his  trial  of 
electricity  as  the  motive  power;  then  his  com¬ 
patriot,  Admiral  Aube  (1886),  took  up  the 
electric  idea  and  built  a  small  experimental 
vessel,  the  Gymnote,  on  lines  laid  down  by 
Dupuy  de  Lome,  who  had  recently  died ;  it 
was  55  feet  long  and  had  564  battery  cells 
developing  55  horse  power.  Showing  good 
points,  the  French  government  built  the  larger 
Gustave  Zede,  on  similar  lines  but  advanced 
principles.  She  failed  in  every  respect  at  first, 
but  after  years  of  experiment  and  alteration 
became  practical.  From  1886  to  1901  the  French 
government  was  so  enthusiastic  in  adopting  the 
submarine  as  an  arm  of  the  fleet  that  she 
built  29,  all  electric  driven.  M.  Goubel,  a 
Frenchman,  experimented  with  two  small  elec¬ 
tric  submarines  at  this  time  but  they  were 
failures.  In  1878  the  Rev.  G.  W.  Garett,  an 
Englishman,  built  a  submarine  which  he  chris¬ 
tened  Resurgam  (((I  shall  Rise®).  Advancing 
in  his  calculations  he  built  a  second  with  a 
steam  engine.  On  submersion  the  smoke-stack 
was  closed  with  a  sliding  panel  and  the  furnace 
was  shut  up  tight  and  the  engine  under  water 
was  run  by  steam  from  the  reserve  tank  of 
hot  water.  Thorsten  Nordenfeldt,  Swedish 
engineer  and  inventor  of  the  famous  gun  bear¬ 
ing  his  name,  took  up  and  improved  the  Garett 
system  so  that  his  boat  ran  for  14  miles  sub¬ 
merged.  He  next  got  patents  for  his  vertical 
propeller  device  which  drove  the  craft  deep 
under  the  surface.  After  tests  (1886)  Greece 
purchased  his  first  craft  and  he  built  larger 
submarines  ( Nordenfeldt  II  and  Nordenfeldt 
III),  which  Turkey  acquired.  The  first  of  the 
latter  introduced  the  novelty  of  a  torpedo-tube 
in  the  bow  to  discharge  Whitehead  torpedoes. 
They  were  shipped  to  Turkey  in  parts  and  one 
was  assembled  in  Constantinople  for  tests  and 
acted  well  on  the  surface,  but  under  water, 
with  every  movement  of  her  crew,  she  lost 
her  level  keel  and  dived  nose  down  or  tail 
first,  whichever  part  her  crew  worked.  Firing 
a  torpedo  she  lost  her  balance  badly,  but  see¬ 
sawed  till  her  crew  got  her  safely  to  the  sur¬ 
face.  As  no  other  crew  could  be  found  to  take 
the  risk,  she  rusted  in  dock  and  when  the  Brit¬ 
ish  attacked  the  Dardanelles  she  could  take  no 


part  in  the  defense.  The  Russian  Drzewiecki 
and  the  Spaniard  Peral  invented  a  foot-driven 
propeller  submarine  which  proved  useless.  A 
strange  submarine  craft  indeed  was  that  pro¬ 
jected  by  the  Russian  Apostaloff,  whose  hull 
was  armed  with  great  ^threads®  forming  a 
gigantic  screw  by  means  of  which,  the  hull  re¬ 
volving,  this  great  propeller  would,  the  inventor 
claimed,  cross  the  Atlantic  at  111  knots  an 
hour.  His  submerged  hull  was  to  have  a  large 
cabin  suspended  by  davits  above  the  water. 
John  P.  Holland,  an  Irishman,  in  1875  built  a 
16-feet  long,  two  feet  diameter,  cigar-shaped 
submarine  vessel  in  New  Jersey  ( Holland  No. 
1 ),  which  carried  a  torpedo  that  was  to  be 
attached  to  the  bottom  of  the  enemy  ship  and 
then  exploded  like  the  plan  of  Bushnell  with 
his  Turtle.  The  craft  was  divided  into  an  air- 
chamber  fore  and  aft  and  two  compartments 
amidships,  in  one  of  the  latter  of  which  the 
operator  reclined  while  working  pedals  with 
his  feet  to  turn  a  propeller  in  the  stern.  It 
enabled  Holland  to  practice  navigation  beneath 
the  Passaic  River  and  neighboring  waters. 
Holland  No.  2  was  launched  in  1877  and  stuck 
in  the  mud.  She  was  furnished  with  an  outer 
hull  for  water  ballast  and  was  driven  by  a 
four  horse-power  petroleum  engine.  A  few 
experiments  proved  to  both  inventor  and  spec¬ 
tators  that  she  was  a  failure  and  he  sunk  her 
after  salvaging  the  engine.  He  persuaded  the 
Fenian  Brotherhood  to  pay  for  the  construc¬ 
tion  of  two  of  his  submarines  with  a  view  to 
attacking  English  men-of-war,  but  they  do 
not  appear  ever  to  have  shown  activity.  Hol¬ 
land  constructed  five  more  submarines  without 
profit;  but  in  1893  Congress  made  an  appro¬ 
priation  for  constructing  an  experimental  sub¬ 
marine  and  invited  bids.  Holland  won  against 
his  competitors  and  in  1897  his  Plunger  was 
launched  but  had  so  many  evident  defects  she 
was  never  finished.  Holland  No.  8  followed 
and  failed,  but  Holland  No.  9  was  built  and 
was  the  first  successful  submarine  from  actual 
practical  viewpoints.  She  was  launched  in 
1898  and  was  53  feet  10  inches  long,  10  feet 
7  inches  deep  and  porpoise-shape.  In  1900  she 
was  placed  in  commission  by  the  United  States 
navy.  Her  power  was  conveyed  on  the  surface 
bv  a  50-horse-power  gasoline  motor  and  by 
electric  storage  batteries  when  submerged  and 
the  combination  of  the  two  methods  of  pro¬ 
pulsion  was  the  great  Holland  achievement. 
Upon  filling  her  water  tanks  she  sank  till 
flush  with  the  water’s  surface,  then  two  hori¬ 
zontal  rudders  steered  her  to  a  depth  of  28 
feet  in  five  seconds.  As  periscopes  had  not 
been  perfected,  she  had  to  rise  and  dip  like  a 
porpoise  to  get  an  air-glimpse  and  aim.  Re¬ 
peated  tests  produced  such  satisfaction  with 
Admiral  Dewey  and  his  fellow-officers  that 
the  United  States  government  ordered  six  sub¬ 
marines  of  this  type  and  in  1901  the  British 
Admiralty  ordered  five.  The  race  was  on  and 
all  the  navies  ordered  Hollands  or  paid  royal¬ 
ties  to  the  inventor’s  patent  to  build  larger  or 
improved  craft.  But  the  British  Admiralty 
acquired  the  master  patents,  making  a  purchase 
of  all  rights  for  Great  Britain,  and  has  built 
up  England’s  fleet  on  Holland  lines,  making, 
of  course,  many  changes.  The  next  Holland 
submarines  were  built  for  seagoing  purposes 
and  were  constructed  for  the  United  States 
navy,  having  122  tons  displacement,  160  horse- 
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1  View  of  diving  rudder  control 


2  View  of  battery  compartment 
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power  gasoline  engines  for  surface  and  70 
horse-power  electric  for  submersion,  making, 
respectively,  eight  and  one-half  and  seven  knots 
with  300  miles  radius  awash.  These  were 
termed  the  Adder  class,  after  which  came  the 
Viper  class,  somewhat  larger,  and  the  Octopus. 
The  latter  was  furnished  with  twin  screws  and 
had  273  tons  displacement  submerged,  surface 
speed  11  knots,  produced  by  internal  combus¬ 
tion  engine  of  500  horse  power  and  10  knots 
submerged,  developed  by  electricity.  Simon 
Lake,  a  Baltimore  citizen,  built  a  triangular 
box-shaped  submarine  craft,  which  he  named 
Argonaut  Junior,  that  could  sink  to  the  bottom 
of  a  river  or  lake  and  permit  a  passenger  to 
emerge  through  the  bottom  by  an  air-lock  filled 
with  compressed  air.  The  passenger,  equipped 
with  a  diving  suit,  could  search  the  bottom  of 
the  river.  The  strange  craft  was  mounted  on 
three  wheels,  the  front  pair  was  rotated  by 
hand  gear,  the  rear  one  did  the  steering.  In 
1897  Lake  built  his  Argonaut,  having  cigar¬ 
shaped  hull  36  feet  long,  on  similar  principles, 
but  with  a  30  horse-power  gasoline  engine,  the 
fresh  air  being  supplied  through  a  hose  con¬ 
nected  with  a  float  on  the  water’s  surface  (later 
changed  to  two  tubular  masts).  For  sinking, 
The  Argonaut  relied  on  two  anchor  weights 
of.  over  1,000  pounds  attached  to  cables  and 
raised  and  lowered  by  a  drum  on  the  vessel. 
On  lowering  the  weights  to  the  bed  of  the  river, 
then  letting  in  water  to  ballast  compartments, 
the  weight  cables  were  hauled  in  till  the  ves¬ 
sel  rested  on  her  wheels  at  the  bottom  of  the 
water,  when  the  weights  were  hauled  into 
pockets  in  the  keel.  In  1898,  The  Argonaut 
traveled  from  Norfolk  to  New  York  under 
her  own  power.  To  fulfil  the  prophetic  vision 
of  Jules  Verne’s  Nautilus,  The  Argonaut  cov¬ 
ered  over  1,000  miles  submerged.  She  was 
lengthened  in  New  York  and  a  superstructure 
of  ship  form  was  built  over  her,  making  her 
a  safe  sea-going  submarine  riding  waves  easily 
The  Narval,  conceived  in  1899  by  M.  Labeuf, 
was  launched  in  France  with  its  double  hull, 
the  outer  shell  perforated.  She  used  steam 
on  the  surface  and  storage  batteries  beneath, 
but  absolute  silence  has  been  maintained  as  to 
advances  in  French  submarines.  In  1906,  Lake’s 
Protector  was  built  and  sent  to  Russia  equipped 
to  run  along  the  bottom  of  the  water  and  cut 
through  enemy  nets,  avoid  mines,  rocks  and 
sandbars.  Lake  was  consulted  by  the  German 
firm  of  Krupps,  who,  he  says,  agreed  to  em¬ 
ploy  him  as  adviser  in  the  building  ((Lake  type® 
boats  and  share  the  profits  with  him;  after 
parting  with  his  plans  and  specifications  he 
says  the  Krupps  refused  to  sign  the  agreement 
and  used  his  plans  on  the  submarines  they 
built  during  the  World  War. 

Until  recent  years  naval  authorities  divided 
war  submarines  into  two  classes:  Coast  defense 
type  of  from  300  to  700  tons  surface  displace¬ 
ment  and  cruising  type  of  from  800  tons  up 
with  radius  of  3,000  miles  or  more. 

Submarine  Construction  and  Equipment. 
— As  may  be  supposed  the  apparatus  and  mech¬ 
anism  for  such  a  complex  condition  of  warfare 
must  be  very  elaborate  and  complicated.  The 
submarine’s  internal  bewildering  labyrinth  of 
pipes,  valves,  gears,  wheels,  cylinders,  etc., 
crowding  the  confined  space  is  the  wonder  of 
those  few  visitors  who  are  allowed  an  inspec¬ 
tion  of  their  interior  workings.  We  will  give 


a  short  review  of  the  subject  as  described  by 
such  experts  as  M.  F.  Hays  and  others. 

Hulls. —  Submarines  are  built  with  double 
and  single  hulls.  The  latter  have  to  be  of  con¬ 
siderable  strength  to  resist  the  pressure  when 
submerging  deeply,  necessitating  a  circular  or 
nearly  circular  cross  section.  They  were  of 
so-called  spindle  shape,  both  ends  tapering  to 
reduce  the  resistance  in  motion,  but  to  obtain 
better  sea-going  qualities  the  bow  and  stern 
have  been  modified  in  recent  construction.  The 
Holland  type  has  single  and  double  hulls;  the 
Labeuf  type  has  an  inner  hull  cylindrical  with 
flat  ends ;  this  is  enclosed  entirely  in  an  outer 
hull,  pointed  at  each  end  to  reduce  resistance  in 
motion.  The  latter  are  used  by  the  French,  Aus¬ 
trian  and  German.  (Krupp-Germania)  navies. 
Another  type  has  single  hull  reinforced  in  parts 
by  an  outer  construction  as  employed  by  the 
Italian,  Portuguese  and  Brazilian  navies  and 
designed  by  Maj.  Cesare  Laurenti  of  the  Fab- 
brica  Italiana  Automobil  Torino  (Fiat),  while 
the  Dutch  and  Danish  navies  have  used  a  com¬ 
posite  hull  designed  by  M.  F.  Hay.  Other  types 
have,  of  course,  been  developed. 

Engines. —  Steam  soon  had  to  give  way  to 
high-speed  internal  combustion  engines.  The 
first  ^Hollands®  built  for  the  British  navy  were 
fitted  with  four-cylinder  vertical  engines.  Next 
came  16-cylinder  Wolseley  horizontal  motors 
with  550  horse  power ;  later,  with  increased 
dimensions  they  arrived  at  850  horse  power, 
iving  16  knots  surface  speed.  The  remaining 
efect  was  the  noxious  gas  from  the  petrol  or 
gasoline  fuel,  sickly  as  well  as  dangerously  ex¬ 
plosive,  not  to  mention  carburetor  objection  so 
well-known  to  aviators.  Then  came  the  new 
Diesel  motor  invention  using  heavy  (crude) 
oils  and  all  the  above  troubles  were  wiped  out 
when  the  early  slow-speed  defects  were  over¬ 
come.  England  used  her  first  Diesel  motor 
on  submarine  DI  in  1907,  developing  1,200 
horse  power.  Its  simplicity  of  operation, 
though  complicated  in  mechanism,  makes  the 
Diesel  engine  (see  Internal  Combustion  En¬ 
gine)  perfect  for  surface  propulsion,  its  low 
cost  of  running  also  being  much  in  its  favor. 
A  development  of  5,000  horse  power  by  1915 
was  a  great  advance  over  two-  and  four-cycle 
engines.  The  Fiat  firm  advanced  the  high¬ 
speed  Diesel  greatly  and  Britain  gradually 
took  up  the  work;  all  boats  since  ana  includ¬ 
ing  the  E  and  F  class  have  Diesel  engines. 
Diesel  engines  have  been  used  on  all  United 
States  Holland  boats  for  the  last  ten  years. 
The  driving  power  for  under-water  activity 
remains  electricity,  derived  from  batteries  placed 
below  the  main  floor  of  the  machinery  space. 
On  later  types  of  submarines,  batteries  are 
placed  in  a  lead-lined  compartment  to  prevent 
corrosion  of  hull  by  sulphuric  acid  fumes.  But 
in  recent  types  the  Diesel  engine  charges  the  bat¬ 
teries  and  does  away  with  these  dangers.  Krupps 
of  Kiel  and  M.A.N.  of  Nuremberg  developed,  at 
the  German  government’s  expense,  engines  best 
adapted  for  their  900  tons  submerged  displace¬ 
ment  submarines  and  (1915)  two  Diesels  of 
about  900  to  950  brake  horse  power  were  in¬ 
stalled  on  each  and  found  to  act  admirably. 
Many  other  navies  were  supplied  with  them. 
The  M.A.N.  Diesels  constructed  at  Augsburg 
four-cycle,  800  horse  power  and  the  Nurem¬ 
berg  M.A.N.  two-cycle  motors  of  900  horse 
power.  The  Diesel  engines  of  the  British  sub- 
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marines  were  built  by  the  Vickers  company 
and  are  four-cycle;  those  for  E  class  developed 
800  horse  power  in  eight  cylinders.  The  Fiat 
two-cycle  1,300  horse-power  motor  has  been 
used  by  both  Italian  and  British  submarines, 
having  six  cylinders  and  400  revolutions  per 
minute.  The  Sulzer  Brothers  (Swiss)  two- 
cycle  reversible  600  horse  power  were  used  at 
that  time  (1915)  by  the  United  States  and 
Japan.  The  Polar  (Stockholm,  Sweden)  four¬ 
cycle  motor  was  used  by  the  Swedish  navy. 

Tank  System. —  The  submerging  from  sur¬ 
face  to  underwater  conditions  is  brought  about 
by  reducing  the  vessel’s  buoyancy  by  means  of 
filling  her  tanks  with  seawater.  The  tanks  of 
the  single  hull  construction  are,  of  course,  built 
inside  the  vessel,  whereas  in  the  case  of  double 
hulls  the  intervening  space  between  the  hulls 
is  the  tank  space.  But  the  disposition  and 
dimensions  of  these  water-ballast  tanks  is  one 
of  the  most  important  problems  of  submarine 
building.  The  safety  as  well  as  the  efficiency 
of  the  vessel  hinges  entirely  on  the  absolutely 
correct  calculations  made  in  designing  the  sub¬ 
marine.  The  history  of  failures  and  accidents 
is  generally  that  of  faulty  tank  distribution. 
With  full  tanks  the  vessel  must  lie  on  a  level 
keel  under  the  water.  The  tankage  space  has 
to  be  divided  into  a  dozen  or  more  compart¬ 
ments  so  that  each  unit  shall  be  strictly  self- 
contained  in  its  action  and  each  tank  must  be 
completely  filled  before  submerging.  This  set 
of  <(main  ballast  tanks®  has  to  reduce  the  buoy¬ 
ancy,  leaving  only  25  per  cent.  In  about  the 
middle  of  the  ship’s  length  is  another  tank 
known  as  the  ^central,®  ((midship,®  (<buoyancy® 
or  <(auxiliary®  tank;  this  must  never  be  com¬ 
pletely  filled  after  submerging.  Next  come  the 
<(trimming®  tanks  located  fore  and  aft,  used  in 
maintaining  the  vessel  on  an  even  keel  when 
getting  ready  to  submerge.  All  submarines  have 
the  above  tanks.  To  them  are  added,  generally, 
^compensating®  tanks,  each  to  compensate  for 
the  consumption  used  up  in  operating.  Thus 
we  have  fresh  water,  the  torpedo,  the  fuel  and 
the  lubricating  oil  compensation  tanks ;  all 
needed  to  maintain  the  original  weight.  A 
((safety®  tank  is  installed  in  some  submersibles 
for  use  in  case  of  emergency  (accidents,  etc.)  ; 
this  is  quickly  emptied  by  air  pressure.  But 
in  recent  constructions  each  tank  is  made 
capable  of  being  emptied  by  air  pressure,  mak¬ 
ing  the  special  one  unnecessary.  Emptying  the 
tanks  quickly  brings  the  submarine  speedily  to 
the  surface  in  case  of  accident. 

Steering  Gear. —  Steering  can  be  performed 
on  top  of  the  conning  tower,  in  the  conning 
tower  or  in  the  <(central  station,®  properly  called 
central  operating  compartment.  Small  sub¬ 
marines  are  steered  by  hand  power,  the  larger 
by  electricity,  but  in  the  latter  case,  as  on  other 
ships,  emergency  handgear  is  provided  for  use 
in  case  of  electric  trouble.  An  indicator  along¬ 
side  the  steering  gear  shows  the  rudder’s  po¬ 
sition  and  direction  is  found  by  repeating  com¬ 
pass  when  a  gyroscopic  master  compass  is  in¬ 
stalled,  otherwise  the  steering  station  has  its 
own  compass  if  magnetic  or  has  an  image  re¬ 
flected  from  the  master  compass. 

Diving  Gear. —  The  diving  ((hydroplanes® 
(horizontal  rudders)  are  operated  similarly  to 
the  rudder.  When  the  diving  rudders  are  at 
bow  and  stern  there  are  generally  two  hand 
wheels  and  the  operators  receive  each  instruc¬ 


tion  from  the  first  officer.  In  sight  of  opera¬ 
tors  are  depth  gauges  (the  depth  attained  is 
read  on  a  pressure  diagram)  and  two  indi¬ 
cators  display  position  of  rudder  and  inclina¬ 
tion  of  the  vessel  respectively.  The  submarine 
under  ordinary  conditions  cannot  remain  be¬ 
low  water  unless  under  way,  at  least  slowly, 
but  when  it  is  necessary  to  stay  in  one  spot 
for  a  period  there  is  available  the  <(statical  div¬ 
ing  gear®  which  admits  and  ejects  a  small 
amount  of  water  into  or  from  the  central  bal¬ 
last  tank  as  the  vessel  shows  inclination  to 
rise  or  sink  from  her  position. 

Air  System. —  The  need  of  air  on  board  is 
for  many  purposes  besides  breathing.  Air  is 
installed  in  seamless  steel  flasks  compressed 
2,500  pounds  pressure  per  square  inch  and 
others  at  1,000  pounds.  After  reduction  of  the 
pressure  by  valves  the  first  kind  is  used  for 
blowing  out  the  water  tanks,  for  charging  the 
torpedoes’  air  chambers,  for  charging  the  flasks 
for  firing  the  torpedoes,  for  refreshing  the  air 
breathed  by  the  crew  and  for  blowing  the 
whistle;  the  latter  pressure  air  is  required  for 
starting  the  Diesel  engines. 

Water  Piping  System. —  Several  pumps 
driven  by  electricity  are  generally  installed  to 
give  a  duplicate  system  of  piping  to  each  tank 
and  they  are  so  distributed  as  to  preclude  all 
pumps  being  thrown  out  of  commission  in  an 
accident. 

Refrigerating  System. —  This  is  installed  for 
campaigns  in  tropical  waters. 

Heating  System. —  This  is  installed  for 
campaigns  in  frigid  waters  as  the  North  Sea, 
north  Atlantic,  etc. 

Anchor  Gear. —  In  great  storms  on  certain 
occasions  anchoring  is  an  urgent  need.  In  spite 
of  the  difficulties  attending  the  invention  of  a 
practical  device  in  recent  years  most  large  sub¬ 
marines  are  equipped  with  two  located  on  bow 
and  capable  of  use  while  submerged,  operated, 
of  course,  from  the  inside,  but  for  fear  of  in¬ 
ability  to  disengage  the  anchor  when  let  down, 
a  method  had  to  be  devised  to  cut  the  cable  or 
slip  it. 

Navigating  Appliances. —  Under  submerged 
conditions  a  gyroscopic  compass  set  is,  of  recent 
years,  considered  among  the  necessities.  It 
consists  of  the  master  compass  in  the  central 
station  and  three  repeating  compasses  magnet¬ 
ically  operated  by  the  former  and  located  at  the 
steering  stations.  A  device  for  depth  sounding 
is  also  necessary  as  the  submarine  often  runs 
in  uncharted  waters.  The  engine-room  tele¬ 
graph,  speaking  tubes,  ship-lights,  etc.,  are  those 
common  to  ordinary  ships. 

Air  Regenerating  System. — A  few  navies 
supply  each  submarine  compartment  with  a  ves¬ 
sel  containing  a  chemical  to  absorb  carbon- 
dioxide  and  several  flasks  of  compressed  oxy¬ 
gen  for  emergencies  when  the  vessel  has  to  stay 
submerged  over  24  hours  and  the  air  becomes 
vitiated. 

External  Fittings. — All  submarines  except 
the  Laurenti  type  carry  a  walking  platform  con¬ 
structed  with  light  metal  plates  and  which  also 
answers  as  a  smooth  surfaced  covering  to  the 
anchor  gear,  entrance  and  escape  hatches,  lift¬ 
ing  eyes,  engine  exhaust  pipes  and  other  pro¬ 
jections  that  would  afford  resistance  in  navi¬ 
gation.  The  conning  tower,  located  midships, 
has  been  greatly  increased  in  dimensions  in  re¬ 
cent  years  to  afford  space  for  navigating  the 
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vessel  on  the  surface  when  stormy  weather 
forbids  using  the  bridge.  Some  of  the  German 
conning  towers  reach  nine  feet  above  the  upper 
deck.  In  the  German  boats  one  of  ,the  peri¬ 
scopes  enters  the  conning  tower  and  navigation 
in  such  is.  carried  on  in  the  conning  tower  when 
slightly  submerged  and,  therefore,  has  to  be 
sufficiently  roomy  to  hold  two  or  three  men. 
In  the.  walls  of  the  conning  tower  are  eight 
or  so  sighting  ports  fitted  with  plate  glass  about 
an  inch  thick  to  resist  the  great  pressure; 
bronze  port  covers  are  also  provided  to  aid  in 
withstanding  the  pressure  when  very  deeply  sub¬ 
merged  or  when  the  glass  gets  broken.  A  port¬ 
able  railing  is  provided  for  use  around  the 
superstructure  deck  and  is  removed  on  sub¬ 
merging.  Exposed  to  view  outside  the  hull  are 
a  towing  hook  for  use  when  disabled  and  abaft 
the  forward  bow  are  the  diving  rudders, 
some  of  which  fold  up  into  a  pocket  leaving  the 
space  occupied  flush  and  as  they  are  only  in 
use  when  submerged  they  are  operated  from 
inside  the  hull.  On  the  deck  is  the  bell  for 
signaling  under  water.  (See  Submarine  Sig¬ 
naling)  .  The  perpendicular  pipes  that  pro¬ 
ject  from  the  wave-breaker  are  ventilators  com¬ 
municating  with  the  living  quarters  and  engines. 
Large  submarines  lately  carry  a  folding-boat 
that  is  stowed  in  the  superstructure. 

Living  Arrangements. —  On  the  larger  or 
sea-going  boats  the  average  of  three  officers 
and  20  men  have  three  separate  cabins  fitted 
up  rather  similarly  to  the  quarters  on  a  steam¬ 
ship,  with  plenty  of  locker  accommodation  and 
steam-heated  in  cold  weather.  Steel  work  is 
encased  in  compressed  cork  to  absorb  moisture. 
The  cook’s  galley  is  equipped  with  electric 
range,  oven  and  hot-water  reservoir.  Coffee  and 
soup  are  kept  heated  electrically  in  urns. 

Armament. — <  Most  navies  equip  their  sub¬ 
marines  with  four  torpedo  tubes,  two  on  the 
bow  and  two  astern;  others  carry  an  additional 
two  in  the  superstructure ;  the  latter  are  of 
fixed  or  revolving  type.  Some  British  sub¬ 
marines  have  fixed  port  and  starboard  broadside 
tubes  in  the  interior  of  the  boat.  The  number 
of  torpedoes  carried  varies  from  two  per  tube 
to  whatever  the  larger  space  of  the  big  ves¬ 
sels  permit.  Both  ends  of  the  torpedo  tube  are 
covered  by  watertight  caps  or  shutters  each 
opened  and  closed  by  hand.  To  load  a  tube 
the  inside  cap  is  opened,  leaving  the  outside 
closed  and  the  projectile  is  placed  in  the  tube, 
the  inside  cover  being  at  once  closed  and  the 
open  spaces  at  head  and  tail  of  the  cigar-shaped 
torpedo  is  filled  with  water  by  pumping  or 
blowing  water  from  an  internal  tank  specially 
fitted  for  the  purpose.  Next  the  outer  shutter 
is  opened  and  the  projectile  is  discharged  by 
compressed  air,  released  from  a  tank  ana 
entering  behind  the  torpedo  by  electric  gear 
operating  a  large  valve.  The  boat’s  com¬ 
mander  generally  performs  this  latter  opera¬ 
tion.  During  the  torpedo’s  egress  mechanism 
in  the  tube  pulls  a  lever  that  starts  the  pro¬ 
pelling  machinery  of  the  torpedo  as  it  leaves 
the  tube  on  its  deadly  mission.  Another  weapon 
of  the  submarine  is  its  one  or  two  three-inch 
rapid-fire  guns  used  as  defense  against  air¬ 
planes,  dirigibles  and  small  craft.  In  submerg¬ 
ing  the  gun  is  housed  in  the  superstructure 
aided  by  its  hinged  mount.  To  render  the 
mount  more  rigid  the  later  German  submarines 
have  eliminated  the  hinge  and  on  submersion 


leave  the  gun  projecting,  after  removing  the 
breach-block  and  sighting  telescope.  To  reduce 
propulsion  resistance  when  submerged  the  gun 
is  enclosed  in  a  ^breakdown®  casing  of  sheet 
metal.  During  the  World  War  cannon  have 
been  added  to  armament,  the  calibre  growing 
ever  with  the  capacity  of  the  enlarged  boat. 
(See  notice,  end  of  article,  on  the  very  latest 
structures). 

Periscopes  and  Range  Finding. —  The  eyes 
of  the  submerged  craft  —  the  periscope  —  in  its 
more  recently  developed  form  consists  of  an 
arrangement  of  prisms  within  a  vertical  tube 
(see  Periscope)  adjusted  to  an  eye-piece  simi¬ 
lar  to  a  marine  telescope.  Usually  submarines 
have  at  least  two  periscopes  to  provide  for  loss, 
besides  permitting  commander  and  the  steers¬ 
man  to  be  using  one  each  simultaneously.  The 
periscope  tube  has  about  six  inches  diameter 
and  18  to  20  feet  length  above  the  superstruc¬ 
ture.  The  more  recently  constructed  peris¬ 
copes  have  on  the  upper  end  a  reduced  diameter 
of  from  two  to  three  inches  for  the  length  of 
five  or  six  feet.  This  has  the  effect  of  reduc¬ 
ing  the  <(periscope  wave®  left  in  its  wake  which 
makes  itself  more  visible  to  the  enemy  than  the 
projecting  tube.  The  remaining  instrument 
needful  to  correctly  timing  the  torpedo  is  a 
range-finding  device ;  for  this  purpose  there 
are  several  inventions,  space  for  the  description 
of  which  in  this  article  is  lacking.  The  dangers 
attendant  on  the  operation  of  the  submarine 
have  given  rise  to  numerous  inventions  for 
their  prevention  and  cure.  One  of  the  most 
interesting  is  the  (<safety  keel®  used  in  Euro¬ 
pean  navies ;  it  consists  of  a  flat,  hollow  keel 
filled  with  lead  and  has  a  depth  of  about  12 
inches  and  about  24  inches  width.  This  is 
fastened  to  the  hull  in  such  a  way  as  to  permit 
quick  releasing  in  emergency  ana  the  reduced 
tonnage  quickly  brings  the  vessel  to  the  surface. 

A  good  example  of  strictly  recent  submarine 
construction  is  the  Holland  type,  United  States 
submarine  Schley,  built  in  1917.  It  is  263  feet 
long,  displaces  1,453  tons  submerged,  has  sur¬ 
face  speed  of  20  knots,  submerged  speed  11^4 
knots.  The  hull  is  divided  longitudinally  into 
nine  watertight  compartments.  There  are  four 
torpedo  tubes  in  the  bow,  two  port  and  two 
starboard;  water-ballast  tanks  are  also  located 
here  for  their  discharge.  There  are  also  two 
deck  torpedo  tubes  besides  those  (four)  in 
the  bow.  Aft  of  this  is  the  torpedo  com¬ 
partment.  The  officers’  compartment  comes 
next  and  the  crew’s  quarters,  with  storage 
batteries  below  deck,  is  aft  of  the  officers’ 
quarters.  Next  comes  a  smaller  compartment, 
the  upper  part  of  which  contains  the  wireless 
operator’s  room,  while  the  lower  half  is  devoted 
to  cold  storage.  'Next,  at  about  midlength  of 
the  vessel  comes  the  central  operating  com¬ 
partment  with  conning  tower  and  the  bridge 
above.  The  Schley  has  three  periscopes,  two 
running  into  the  operating  room,  the  third 
leading  to  the  conning  tower.  To  the  rear 
of  this  is  another  crew’s  quarters  and  storage 
batteries  beneath  its  floor.  Next  comes  the 
engine-room  with  its  two  12-cylinder  engines, 
capable  of  driving  the  vessel  at  20  knots  on 
the  surface.  The  next  compartment  contains 
the  electric  motors,  one  attached  to  each  shaft, 
together  with  other  auxiliary  machinery.  Water 
ballast  fills  the  last  compartment.  The  torpedo 
armament  consists  of  four  fixed  tubes  in  the 
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bow ;  and  two  others  on  a  revolvable  mount, 
which  are  carried  above  the  main  hull,  and 
within  the  false  superstructure. 

During  the  progress  of  the  World  War 
wonderful  stories  appeared  in  print  of  the  great 
advances  being  made  by  Germany  in  submarine 
construction  and  the  immense  size  of  her  latest 
craft.  The  British  navy  had  been  well  posted 
because  of  steady  capture  of  enemy  submarines 
and  their  consequent  examination.  But  the 
officers  were  silent  and  the  public  was  unen¬ 
lightened.  Captain  Persius,  Germany’s  naval 
critic,  gave  out  the  following  figures  concern¬ 
ing  the  German  submarine  fleet:  In  1917  Ger¬ 
many  built  83  and  had  66  destroyed;  in  April 
of  that  year  she  had  126  submarines ;  in  Oc¬ 
tober  146.  In  February  1918  she  had  136  and 
in  June  113.  England’s  1917  War  Cabinet  de¬ 
clared  the  German  submarine  had  a  surface 
speed  of  18  and  10  or  11  knots  submerged.  It 


later).  All  details  are  not  given  out  but  we 
read  of  four  of  these  enemy  boats:  <(The  best 
of  these  were  Tuned  up>  for  special  trial®  and 
a  special  trial  board  appointed.  The  German 
boat  tried  was  U-III ,  built  at  Germania  Yard, 
Kiel,  1918,  and  S-3,  a  submarine  designed  by 
the  United  States  Navy  Department  and  com¬ 
missioned  in  1918.  They  both  belong  to  the 
SOO-ton  class  with  the  following  measurements : 

U-III.  S-3. 


Length .  235  feet  231  feet 

Beam .  21  feet  21.5  feet 

Draft .  12.5  feet  12.5  feet 


The  report  reads:  (<In  the  trials  the  maxi¬ 
mum  surface  speed  of  the  U-III  was  13.8 
knots,  while  the  S-3  made  14.7  knots.  The  sub¬ 
merged  speed  of  U-III  was  7.8  knots,  while  S-3 
made  12.4  —  a  remarkable  difference  in  favor  of 
S-3 .  The  radius  of  action  of  the  two  boats  is 


Longitudinal  Section  of  Submarine. 


carried  15  to  20  torpedoes  and  was  able  to 
travel  100  miles  submerged,  remaining  com¬ 
pletely  submerged  up  to  48  hours.  On  fairly 
reliable  information  we  learn  that  England  at 
the  outbreak  of  war  had  about  80  submarines, 
built  about  130  more  and  lost  about  50  during 
the  conflict.  The  British  experts  were  sur¬ 
prised,  when  the  Germans  brought  in  their 
submarines  according  to  the  terms  of  the 
armistice,  how  little  they  had  to  learn  from 
them.  By  1917  both  England  and  the  United 
States  were  building  submarines  of  1,500  to 
2,000  tons.  And  now,  it  is  claimed,  Britain 
has  in  her  M-I  a  1,700-ton  submarine  carrying 
a  12-inch  gun  (six-inch  guns  were  the  big 
calibre  during  the  war).  She  has  two  tubes 
and  an  anti-aircraft  gun.  It  is  also  said  that  the 
British  have  steam-driven  2,700-ton  submarines 
with  surface  speed  of  23  to  25  knots.  In  Sep¬ 
tember  1916  was  published  an  interesting  report 
of  the  United  States  navy  making  comparative 
tests  of  American  submarines  alongside  the 
German  (examples  of  which  arrived  here 


also  in  favor  of  S-3,  despite  all  the  furore  that 
was  created  by  the  advent  of  the  U-boats  on 
the  American  coast  during  the  war.  U-III  can 
cruise  8,500  miles  at  eight  knots,  while  S-3  can 
cover  10,000  miles  at  11  knots.  The  submerged 
cruising  radius  shows  an  equal  preponderance 
in  favor  of  S-3.  Both  can  carry  12  torpedoes. 
U-III  mounts  two  four-inch  guns,  one  forward, 
one  aft,  while  S-3  mounts  one  gun  forward, 
this  practice  of  one  gun  on  a  submarine  being 
standard  practice  in  the  United  States  navy.® 
Living  accommodations  are  far  inferior  on  the 
German  boat,  and,  according  to  the  report,  un¬ 
necessarily  so.  As  to  seaworthiness  the  Amer¬ 
ican  is  the  better,  <(decks  drier,  her  bridge  less 
subject  to  green  seas,  and  her  general  behavior 
in  a  sea-way  superior.®  Diving  capabilities  dif¬ 
fered  little,  but  slightly  in  favor  of  the  S-3. 
The  latest  word  in  United  States  undersea  boat 
construction  is  the  AA-2  built  September  1919 
from  designs  of  the  Electric  Boat  Company  and 
declared  to  be  the  fastest  Diesel-engined  boat 
afloat.  She  has  a  cruising  radius  of  about  7,000 
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miles,  is  268  feet  long  and  her  surface  speed  is 
expected  to  develop  20  knots  an  hour,  13  knots 
submerged. 

Bibliography. —  Bishop,  F.,  (The  Story  of 
the  Submarine >  (New  York  1916)  ;  Hay,  M.  F., 
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Henry,  Submarines  and  Anti-Submarines ) 
(New  York  1919);  Talbot,  Submarines:  their 
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SUBPOENA,  sub-  or  su-pe'na,  in  law,  a 
writ  directed  to  a  witness,  commanding  him  to 
appear  at  the  court  to  testify  what  he  knows 
in  the  case  therein  described,  pending  in  the 
court.  Should  the  court  wish  to  examine  any 
books  or  papers  connected  with  the  case  in 
possession  of  the  witness,  a  clause  is  inserted 
in  the  writ  instructing  him  to  bring  them  with 
him.  An  action  of  damages  lies  against  the 
party  disobeying  this  writ,  unless  he  has  a 
good  legal  excuse;  but  the  subpoena  must  have 
been  served  a  sufficient  time  beforehand  to 
enable  him  to  arrange  his  affairs.  See  Witness. 

SUBSCRIPTION.  From  the  Latin  sub, 
under,  and  scribo,  I  write.  In  the  common 
vernacular  this  term  defines  the  placing  of  a 
signature  to  any  written  or  printed  statement. 
In  the  law  it  applies  to  the  signing  Qf  one’s 
name  to  an  engagement,  or  is  the  attestation  of 
a  witness  by  so  writing  his  name;  the  illiterate 
or  blind  person,  however,  is  permitted  to  make 
his  mark  as  a  sufficient  subscription.  It  most 
commonly  applies  to  a  person  making  an  agree¬ 
ment  over  his  signature  to  furnish  certain 
moneys  for  a  particular  purpose,  as  a  sub¬ 
scription  for  a  book,  or  to  a  charitable  institu¬ 
tion,  etc.  The  extent  to  which  subscriptions, 
made  voluntarily,  for  charitable  objects  are 
binding  still  remains  a  legal  problem.  In  sub¬ 
scribing,  <(agreeably  to  the  statute  and  by-laws 
of  a  chartered  company,®  the  party  acquires  a 
right  to  his  shares,  which  is  sufficient  consider¬ 
ation  to  make  the  subscription  binding  on  his 
part.  Subscriptions  to  a  contemplated  corpora¬ 
tion  may  be  enforced  when  the  corporation  is 
formed.  <(The  consideration  which  supports  the 
promise  of  a  subscriber  to  an  enterprise  is 
expenditure  by  the  promisee  on  the  faith  of 
the  subscription  and  not  advantage  to  be  gained 
by  the  promisor®  (41  Ill.  App.  259 ;  57  Iowa  307 ; 
69  id.  134).  But  (<until  liability  has  been  in¬ 
curred  or  acts  have  been  done  on  the  strength 
of  the  subscription,  it  may  be  withdrawn,  and 
it  is  revoked  by  the  insanity  or  death  of  the 
inscribed  (96  Ill.  177;  93  id.  475;  77  Pa.  328). 
The  payment  by  a  subscriber  of  a  part  of  his 
subscription,  which  is  not  legally  enforceable, 
does  not  make  the  residue  of  said  subscription 
valid. 

SUBSEQUENT  STREAMS.  As  conse¬ 
quent  streams  (q.v.)  deepen  and  widen  their 
valleys,  new  slopes  are  formed,  no  longer 
toward  the  ocean,  but  toward  the  consequent 
streams.  On  these  new  slopes  new  streams  are 
developed  as  tributaries  to  the  older  rivers. 
Their  courses  are  not  determined  by  the  orig¬ 
inal  but  by  the  subsequent  slope  of  the  land, 
in  part  influenced  by  the  softer  rocks  along  the 
sides  of  the  original  valleys.  These  are  called 
subsequent  streams. 


SUBSIDIES.  From  the  Latin  subsidium, 
support,  assistance,  composed  of  sub,  under,  and 
sedeo,  I  sit.  The  term  subsidies  is  applied  more 
generally  to  English  law,  and  the  systems  in 
use  in  this  country  are  brought  under  the 
title  bounties.  Subsidies  were  grants  by  Parlia¬ 
ment  of  assistance  to  the  king,  as  taxes  or 
tribute  assessed  for  urgent  occasions  and  levied 
on  all  subjects  according  to  their  holdings  in 
lands  or  goods.  Later  the  term  applied  to  aid 
given  by  the  government  to  commercial  enter¬ 
prise  likely  to  prove  of  public  benefit.  In  inter¬ 
national  law  the  term  applies  to  money  given 
by  one  nation  to  another  as  an  aid  to  carrying 
on  war  without  taking  active  part  in  such 
campaign.  See  Bounties. 

SUBSTANCE.  Ever  since  Thales  ex¬ 
plained  the  universe  in  terms  of  water,  there  has 
been  an  almost  irresistible  tendency .  among 
philosophers  to  explain  the  unity  of  intricate 
assemblages  of  phenomena  in  terms  of  a  per¬ 
manent  quasi-material  substratum,  or,  as  it  is 
technically  known,  a  substance. .  The  notion  of 
substance  runs  through  the  entire  pre-Socratic 
philosophy,  and  the  Platonic  realistic  hypostasis 
of  the  ideas  makes  of  them  something  very  like 
the  substance  of  the  particulars  which  they  em¬ 
brace.  Substance  first  receives  its  name  and  its 
separation  from  form  in  the  philosophy  of  Aris¬ 
totle,  'but  this  separation  is  by  no  means  com¬ 
plete.  Substance,  or  to  vnonet/tevov,  is  for 
Aristotle  at  once  something  like  the  explanatory 
principles  of  Thales  and  the  other  pre-Socratics, 
and  a  form  or  essence  endowed  with  actual 
existence.  Into  the  form  or  essence  of  a  par¬ 
ticular  not  all  its  attributes  enter,  but  Aristotle 
never  makes  clear  the  principle  in  accordance 
with  which  the  essential  may  be  separated  from 
the  inessential. 

The  scholastic  view  of  substance  is  a  per¬ 
petuation  of  that  of  Aristotle.  The  essence- 
aspect  of  substance  was  transmitted  by  the 
Scholastics  to  the  earlier  modern  philosophers 
of  the  Continent ;  though  the  latter  progressively 
emphasized  the  function  of  substance  as  a  sub¬ 
stratum.  Descartes  makes  mind  and  matter  his 
two  substances,  and  defines  substance  as  that 
which  depends  for  its  existence  on  God  alone. 
God  is  clearly  the  ultimate  Cartesian  substance. 
This  view  is  modified  by  Spinoza,  though  more 
in  terminology  than  in  fact;  he  holds  that  God 
is  the  one  substance,  and  that  mind  and  matter 
are  two  among  His  infinite  number  of  attri¬ 
butes.  Whether  God  is  simply  the  sum  of  his 
attributes  is  left  uncertain.  The  Leibnizian 
concept  of  substance  is  not  widely  different 
from  that  of  Descartes,  but  the  number  of  dif¬ 
ferent  substances  —  the  monads  —  is  multiplied 
indefinitely. 

The  British  philosophers  from  the  start 
mixed  less  of  the  Aristotelian  notion  of  form 
and  essence  with  their  substratum-substance 
than  their  colleagues  on  the  Continent.  Locke 
followed  Descartes  in  his  dualism,  but  saw  that 
a  substratum  which  is  nothing  more  than  a  sub¬ 
stratum  can  only  manifest  itself  through  its 
appearances,  and  is  unknowable  in  its  inner  es¬ 
sence.  Once  this  became  clear,  it  was  obvious 
that  we  might  remove  the  substance  from  the 
assemblage  of  appearances  overlying  it  without 
making  any  noticeable  difference.  But  of  two 
indistinguishable  situations  it  is  impossible  to 
assert  categorically  that  one  exists  and  the  other 
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does  not.  Berkeley  accordingly  discarded  sub¬ 
stance  from  the  realm  of  matter;  he  believed, 
however,  that  a  substantial  subject  was  neces¬ 
sary  for  cognition.  Hume  followed  Berkeley  in 
reducing  the  material  world  to  its  phenomena, 
but  saw  that  the  notion  of  substance  furnished 
as  little  support  for  the  states  of  a  mind  as  for 
the  qualities  of  a  material  object.  Combining 
this  with  his  unwillingness  to  admit  the  exist¬ 
ence  of  anything  of  the  nature  of  a  general  idea 
or  universal,  he  was  necessarily  driven  to  the 
opinion  that  things  are  mere  aggregates  of  their 
appearances,  which  are  associated  together  in 
a  manner  quite  independent  of  any  inherent  re¬ 
latedness  on  their  part. 

The  Humian  refutation  of  substance  is  es¬ 
sentially  valid.  The  very  least  which  we  can 
demand  of  a  principle  of  explanation  is  that  it 
should  explain ;  and  the  explanation  of  a  group 
of  facts  is  essentially  the  more  intimate  correla¬ 
tion  of  them  with  the  rest  of  our  knowledge. 
After  we  have  been  told  that  the  attributes, 
say,  of  the  material  world  are  unified  through 
their  inherence  in  a  material  substance,  we  know 
just  as  little  of  their  bearing  on  one  another 
and  on  our  remaining  stock  of  information  as 
before.  Nevertheless,  Hume  went  too  far  in 
denying  to  the  mental  and  material  aggregates 
of  phenomena,  respectively,  all  unity  other  than 
that  which  is  furnished  by  the  power  of  ideas 
to  attract  associates.  Such  collections  of  enti¬ 
ties  as  the  material  world,  the  world  of  mind, 
individual  minds,  etc.,  have,  prima  facie ,  a  very 
real  unity  —  the  unity,  namely,  that  consists  in 
their  forming  systems.  (It  may  be  shown  by 
such  means  as  are  used  in  the  article  on  Uni- 
versals  that  this  unity  is  not  purely  illusory). 
In  the  post-Humian  philosophies,  some  such  no¬ 
tion  of  system  tends  to  replace  the  older  con¬ 
cept  of  substance. 

In  the  philosophy  of  Kant  the  system-notion 
of  the  unity  of  phenomena  and  the  substratum- 
notion  are  both  found,  and  are  almost  inextri¬ 
cably  interwoven.  Kant  retains  the  old,  un¬ 
knowable  substances  of  Hume  under  the  name 
of  the  Things-in-Themselves.  While  he  re¬ 
gards  the  existence  of  these  as  indubitable,  he 
nevertheless  excludes  them  from  any  active 
part  in  his  critical  philosophy,  in  so  far  as  this 
concerns  itself  with  the  pure  reason.  Within 
the  realm  of  phenomena,  the  substances  are  just 
such  relational,  structural  complexes  as  have 
been  described  in  the  last  paragraph.  Indeed, 
substance  is  made  a  category  of  relation.  The 
followers  of  Kant  retained  this  latter  phase  of 
his  views  on  substance,  and  discarded  his  things 
—  in  themselves.  They  made  the  entire  uni¬ 
verse  their  ultimate  reality  but  though  they  gen¬ 
erally  viewed  this  in  the  light  of  a  system,  there 
was  not  wanting  among  them  the  tendency  to 
revert  to  the  substratum  idea.  However,  sub¬ 
stance,  except  as  the  Absolute  may  be  substan¬ 
tial,  was  not  assigned  a  fundamental  status. 
Thus  in  the  philosophy  of  Hegel,  substance  is 
but  a  stage  of  the  cosmic  dialectic,  not  its  termi¬ 
nation. 

Though  the  problem  of  substance,  under  its 
own  name,  has  ceased  to  play  any  great  part 
in  current  philosophical  disputes,  there  are  not 
wanting  in  the  system  of  the  present  day  enti¬ 
ties  which  differ  from  substances  in  little  but 
their  appellation.  Certainly  the  Bergsonian 
elan  vital  serves  as  a  principle  of  explanation 


simply  by  virtue  of  being  a  substratum.  There 
is  not  a  little  resemblance  between  the  sense- 
data  and  other  particulars  of  modern  atomic 
realism,  which  serve  primarily  as  pegs  on  which 
to  hang  relations  and  qualities,  and  the  sub¬ 
stances  which  subserve  a  like  function  in  the 
philosophy  of  Locke.  See  Matter;  Soul. 

Norbert  Wiener, 
Editorial  Staff  of  The  Americana. 

SUBSTITUTIONS,  Groups  of.  See 

Groups,  Theory  of. 

SUBWAYS.  Underground  railways,  now 
common  in  cities,  have  come  to  bear  this  name. 
Of  all  the  difficult  problems  that  have  arisen  as 
a  result  of  the  great  and  continuous  concentra¬ 
tion  of  population  in  cities,  the  most  difficult 
and  the  most  expensive  to  be  satisfactorily 
solved  is  the  furnishing  of  suitable  and  econom¬ 
ical  means  of  local  travel.  With  the  enormous 
vehicular  traffic  that  congests  the  streets,  the 
surface  cannot  be  used  except  for  lines  whose 
speed,  being  limited  by  the  ordinary  street  con¬ 
ditions,  is  too  slow,  except  for  short  distance 
journeys.  In  some  American  cities,  and  in  a 
few  exceptional  cases  in  European,  elevated 
railroads  have  been  constructed  to  furnish 
means  of  travel  on  which  traffic,  freed  from 
surface  conditions,  could  move  more  rapidly. 
Such  railroads,  although  successful  in  them¬ 
selves,  are  so  unsightly  and  so  objectionable  to 
the  abutting  houses  that  they  are  disliked. 

With  the  surface  impossible  for  use  for  rapid 
transit  purposes,  and  with  the  super-surface 
undesirable  for  such  use,  recourse  is  necessarily 
had  to  the  sub-surface,  and  it  is  in  the  develop¬ 
ment  of  sub-surface  lines  that  there  is  the 
greatest  activity.  To  this  class  of  railroads, 
and  regardless  of  the  method  of  construction, 
whether  by  tunnel  or  by  open  excavation,  the 
generic  term  of  Subway  has  come  to  be  ap¬ 
plied.  This  name  is  now  used  to  describe  a 
railroad  built  beneath  the  surface,  with  stations 
at  comparatively  short  distances  apart,  and  pri¬ 
marily  intended  to  serve  the  needs  of  local  tran¬ 
sit  in  a  thickly  populated  locality. 

History. —  The  first  city  in  the  world  to  feel 
the  need  of  subways  was  London,  where,  in 
1853,  there  was  begun  the  vconstruction  of  a 
two-track  underground  road  from  Edgeware  to 
Kings  Cross.  From  this  beginning  there  were 
finally  produced  two  lines,  known  as  the  Metro¬ 
politan  Railway  and  the  Metropolitan  District 
Railway,  the  greater  part  of  whose  construction 
was  finished  prior  to  1870.  These  roads  were 
not  given  a  satisfactory  location,  a  compromise 
route  having  been  determined  on  by  which  it 
was  attempted  to  serve  as  many  districts  as 
possible,  the  result  being  that  the  line  lacked 
directness.  This  error  in  proper  route  selec¬ 
tion,  and  the  fact  that  the  railways  were  neces¬ 
sarily  operated  by  steam  locomotives  —  the  only 
means  then  at  hand — rendering  them  exceed¬ 
ingly  disagreeable  for  passengers,  failed  to  pro¬ 
duce  satisfactory  financial  results,  and,  conse¬ 
quently,  to.  furnish  any  encouragement  for  an 
early  repetition  of  a  similar  experiment  in  Lon¬ 
don,  or,  even  less  so,  in  other  cities,  where  the 
demand  for  transit  facilities  was  less  strong. 
It  was  not  until  1886  that  any  further  attempt 
was  made  to  construct  a  subway  line;  in  that 
year  the. late  J.  H.  Greathead,  an  eminent  Eng¬ 
lish  engineer,  designed  a  railroad  circular  in 
section,  lined  with  cast  iron,  which  it  was  at 
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first  intended  to  operate  with  a  cable,  such 
method  of  operation  having  proved  successful 
in  America  for  surface  lines,  avoiding  the  dis¬ 
agreeable  consequences  of  operation  by  steam 
locomotives.  Before  the  line  was  cofnpleted  it 
had  been  demonstrated  that  such  railroads  could 
be  successfully  operated  by  electricity,  and  so 
that  power,  instead  of  cable,  was  installed. 

This  tubular  railroad,  the  first  to  be  prac¬ 
tically  operated,  the  prototype  of  many  others, 
having .  conclusively  shown  that  by  means  of 
electricity  subways  could  be  operated  not  only 
free  from  the  objections  of  steam  operated  lines, 
and  free  from  the  objections  to  the  construc¬ 
tion  of  elevated  lines,  but  also  more  econom¬ 
ically  than  by  steam,  a  serious  study  of  the 
problem  was  at  once  taken  up  in  New  York, 
Boston,  Paris,  Berlin  and  Budapest.  The  last- 
named  city  has  the  honor  of  having  produced  a 
new  type  of  subway,  which  has  influenced  the 
most  approved  form  of  construction.  This  road 
was  built  with  a  flat  roof,  consisting  of  steel 
beams  with  arches  turned  between  them,  per¬ 
mitting  the  whole  structure  to  be  brought  close 
to  the  surface  of  the  street,  and  was,  therefore, 
in  direct  opposition  to  the  Greathead  method, 
in  which  the  railroad  was  carried  at  a  great 
depth  below  the  surface  of  the  street,  necessi¬ 
tating  mechanical  means  of  taking  the  passen¬ 
gers  from  platform  to  street  level.  This  line 
in  Budapest  was  put  in  successful  operation  in 
1893.  In  the  meanwhile  similar  lines  had  been 
projected  both  in  New  York  and  in  Boston,  but 
owing  to  certain  legal  delays  in  the  former  city 
work  was  first  begun  in  Boston.  The  latter 
subway  was  intended  for  the  accommodation  of 
the  surface  trolley  cars  in  order  to  carry  them 
through  the  congested  centre  of  Boston,  where, 
on  account  of  the  narrowness  of  the  streets,  the 
speed  of  the  cars  had  been  necessarily  reduced 
to  a  rate  that  was  intolerable. 

The  first  subway  planned  in  Boston  was 
partly  a  two-track  structure  and  partly  a  four- 
track  structure,  and  had  a  length  of  1.7  miles. 
This  has  since  been  increased  and  the  subway 
has  also  been  connected  with  the  elevated  rail¬ 
road  system,  so  that  at  present  both  the  elevated 
trains  and  trolley  cars  pass  through  it. 

When  these  various  railways  were  put  under 
construction  or  in  operation,  the  era  of  subway 
construction  may  be  said  to  have  become  firmly 
established,  and  other  lines  were  undertaken 
in  Glasgow  and  Berlin,  some  of  the  shallow  type 
and  some  of  the  tubular  type,  and  elaborate  and 
complex  studies  were  being  prepared  for  both 
Paris  and  New  York.  Although  the  work  of 
beginning  subway  construction  in  these  two  last- 
named  cities  had  been  retarded  for  one  cause  or 
another,  the  delay  has  nevertheless  worked  to 
their  advantage,  as  the  experience  gained  at 
other  points  had  proved  of  great  benefit.  These 
two  systems  now  present  the  most  advanced  and 
the  highest  development  in  the  art  of  subway 
construction. 

Work  on  the  first  line  was  begun  in  Paris  in 
1898.  The  French  engineers,  instead  of  doing 
as  had  been  done  elsewhere  —  laying  out  short 
and  detached  lines  to  serve  the  most  urgent 
requirements  and  without  regard  as  to  the 
definite  part  that  such  lines  would  play  in  the 
final  plan  of  urban  development  —  laid  out,  at 
the  beginning,  a  comprehensive  map  of  a  great 
system  covering  the  whole  of  Paris,  embracing 


all  the  lines  that  could  reasonably  be  foreseen  as 
necessary  or  desirable.  This  plan  covers  47 
miles  of  railway,  all  of  which  are  considered 
as  a  unified  system  to  be  operated  as  a  whole, 
and  the  construction  of  which  has  been  steadily 
proceeding. 

The  work  of  building  the  subway  in  New 
York  did  not  begin  until  the  year  1900.  In  no 
city  in  the  world  are  the  demands  for  transit 
facilities  as  great  as  in  New  York.  On  account 
of  the  peculiar  shape  of  the  city  the  main  travel 
is  necessarily  concentrated  on  a  few  well-estab¬ 
lished  north  and  south  lines,  and  although  great 
as  is  the  carrying  capacity  of  the  elevated  and 
surface  systems,  such  capacity  is  much  inferior 
to  the  demands  of  the  population.  At  the  time 
the  first  subways  were  opened  the  number  of 
paying  passengers  on  the  street  railroads  of 
New  York  exceeded  1,000,000,000  per  annum. 
It  was  decided  to  build  a  subway  railroad  with 
four  instead  of  two  tracks.  Of  these  four 
tracks,  two  are  used  for  express  trains  —  that 
is,  trains  that  stop  at  intervals  of  about  one  and 
one-half  miles  —  and  two  of  the  tracks  used  for 
local  trains,  which  stop  at  intervals  of  about 
one-quarter  of  a  mile,  in  order  to  differentiate 
between  the  passenger  who  desires  to  travel  a 
long  distance  and  the  one  who  desires  to  go 
a  short  one. 

The  initial  subway  had  a  length  of  20.8  miles, 
of  which  6.3  miles  are  of  four-track,  6.7  miles 
of  three-track  and  7.8  miles  of  two-track.  This 
road  begins  at  a  point  in  front  of  the  City  Hall, 
extends  northerly  to  Kingsbridge  in  the  north¬ 
western  part  of  the  city,  and  to  the  Zoological 
Gardens  in  Bronx  Park  in  the  northeastern  part 
of  the  city,  being  in  plan  like  the  letter  Y. 

When  this  work  was  about  half  completed,  a 
second  subway  was  designed  and  contracted  for 
to  extend  the  above  railroad  southerly  along 
Broadway  from  the  City  Hall  and  under  the 
East  River  to  a  point  in  the  Borough  of  Brook¬ 
lyn.  This  extension  consists  of  2.8  miles  of 
two-track  and  0.7  mile  of  three-track,  making 
in  all  24.3  miles  in  length,  with  86.6  miles  of 
track,  exclusive  of  side  tracks.  Soon  after  this 
first  subway  was  in  full  operation  from  At¬ 
lantic  and  Flatbush  Avenue  Station  in  Brook¬ 
lyn  to  Van  Cortlandt  Park  on  the  west  side 
and  to  Bronx  Park  on  the  east  it  was  seen  that 
additional  transportation  facilities  would  be 
required  within  a  very  few  years.  Negotiations 
to  this  end  were  initiated  by  the  New  York 
Public  Service  Commission  with  the  Brooklyn 
Rapid  Transit  and  the  Interborough  Rapid 
Transit  in  1911  and  on  19  March  1913  the  so- 
called  dual  contracts  were  signed  by  these 
companies  on  the  one  hand  and  the  City  of 
New  York  on  the  other.  Under  these  con¬ 
tracts  the  cost  of  construction  was  to  be  borne 
partly  by  the  city  and  partly  by  the  operating 
companies.  The  latter  agreed  also  to  extend 
their  elevated  roads  and  to  increase  the  facili¬ 
ties  of  existing  roads,  by  third  tracking  or 
by  constructing  a  second  story  structure.  The 
contracts  called  for  the  construction  of  44.55 
miles  of  new  subways;  53.10  miles  of  new 
elevated  railways,  and  19.8  miles  of  third- 
tracking  or  other  additional  track.  The  new 
lines,  now  practically  completed,  consist  of  330 
miles  of  single  track,  made  up  of  260  miles  of 
subway,  45  miles  of  elevated  and  25  miles  of 
new  third  track,  taken  in  connection  with  the 
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old  lines  with  their  330  miles  of  track,  con¬ 
stitute  a  mileage  exceeding  that  of  all  the  other 
rapid  transit  systems  of  the  world.  The  year 
1918  saw  a  number  of  the  new  lines  included  in 
the  Dual  System  placed  in  operation,  leaving  to 
be  finished  those  lines  providing  new  routes 
between  Brooklyn  and  Queens  and  Manhattan 
by  tunnels  underneath  the  East  River.  These 
tunnels  are  difficult  engineering  feats  and  re¬ 
quire  a  longer  time  than  does  ordinary  subway 
or  elevated  railroad  construction.  Subsequent 
to  the  completion  of  the  first  subway  the  city 
determined  to  build  certain  additional  lines,  in¬ 
cluding  the  so-called  tri-borough  route  in  Man¬ 
hattan  and  the  Bronx;  the  Centre  Street  Loop 
in  Manhattan  and  the  Fourth  Avenue  Subway 
in  Brooklyn.  All  these  lines  later  were  in¬ 
cluded  in  the  Dual  System.  Of  the  Dual  Sys¬ 
tem  subway  lines,  there  were  opened  previous 
to  1918,  exclusive  of  the  first  or  old  subway,  the 
Queensboro  Subway;  the  Fourth  Avenue  Sub¬ 
way  in  Brooklyn ;  its  86th  street  extension ;  its 
Sea  Beach  branch  to  Coney  Island;  its  New 
Utrecht  avenue  branch;  the  Astoria  branch  of 
the  Queensboro  Subway;  the  White  Plains 
Road  extension  of  the  first  subway;  the  Corona 
branch  of  the  Queensboro  Subway;  the  Jerome 
avenue  branch  of  the  Lexington  Avenue  Sub¬ 
way  :  a  portion  of  the  Seventh  Avenue  Subway ; 
the  West  Farms  Subway  connection,  and  the 
Broadway  Subway,  Manhattan.  About  170 
track  miles  of  new  lines  were  in  operation  at 
the  beginning  of  1918.  On  1  July  1918  the  new 
Seventh  Avenue  Subway  was  placed  in  partial 
operation  from  33d  street  to  South  Ferry,  and 
on  17  July  the  new  Lexington  Avenue  Subway 
was  placed  in  use  from  42d  street  to  167th 
street  in  the  Bronx.  On  1  Aug.  1918  the 
so-called  H  system  was  tried.  The  beginning 
of  this  system  terminated  the  service  of  the  old 
subway  as  it  had  been  given  for  14  years. 
Under  the  H  system  the  old  subway  from 
Times  square  north  with  its  branches  was 
joined  to  the  new  Seventh  Avenue  Subway, 
thus  constituting  the  west  side  subway,  while 
the  part  of  the  old  system  south  from  42d 
street  and  Fourth  avenue  was  joined  to  the  new 
Lexington  avenue  line  and  its  Bronx  branches, 
making  a  complete  through  line  all  on  the  east 
side  from  South  Ferry  to  167th  street  in  the 
Bronx.  This  division  of  the  old  subwav  left 
the  part  under  42d  street  from  Grand  Central 
Station  to  Times  square  as  cross-bar  to  the 
ffi.®  Its  tracks  were  assigned  as  follows : 
Two  tracks  for  a  shuttle  service  between  the 
east  side  and  west  side  lines,  and  two  tracks 
for  a  continuation  of  the  Queensboro  Subway 
west  from  Grand  Central  to  Times  square. 
Very  serious  delays  in  the  work  of  construction 
of  the  new  lines  occurred  in  1917-18,  owing  to 
the  fact  that  the  demands  caused  by  war  condi¬ 
tions  had  been  such  as  to  delay  the  work,  and  in 
some  respects  to  bring  it  to  a  halt.  More 
subaqueous  tunnel  work  is  under  construction 
for  Dual  System  lines  than  has  ever  been  at¬ 
tempted  before.  This  work  represents  an  ex¬ 
penditure  of  about  $30,000,000,  and  includes 
four  new  tunnels  of  two  tubes  each  and  one 
tunnel  of  four  tubes.  The  last  named  connects 
the  Lexington  avenue  line  in  Manhattan  with  its 
Bronx  branch.  The  other  tunnels  mentioned 
are  the  60th  street  tunnel  connecting  the  59th 
Street  Subway  with  the  Queens  line,  the  tunnel 


for  the  14th  street  eastern  line,  the  new  Inter¬ 
borough  tunnel  between  Manhattan  and  Brook¬ 
lyn  and  the  tunnel  connection  between  the 
Broadway  Subway  in  Manhattan  and  the 
Fourth  Avenue  Subway  in  Brooklyn. 

The  total  cost  of  New  York’s  Dual  Subway 
System,  including  equipment,  real  estate,  power¬ 
house  construction  and  changes,  interest  during 
construction,  etc.,  will  be  about  $400,000,000. 
Of  this  sum  about  $60,000,000  is  contributed 
by  the  Brooklyn  Company,  about  $146,000,000 
by  the  Interborough,  and  the  remainder,  ap¬ 
proximately  $194,000,000,  by  the  City  of  New 
York. 

The  general  type  of  subway  adopted  for 
New  York  was  of  the  flat  roof  shallow  form, 
bringing  the  rail  and  platform  level  as  close  to 
the  surface  of  the  street  as  possible.  The  ir¬ 
regular  topography  of  the  city,  however,  has 
compelled  a  departure  from  this  type  in  several 
instances,  so  that  a  portion  of  the  road  is  in 
ordinary  deep  tunnel,  and  the  portion  beneath 
the  East  River,  and  the  approaches  thereto,  is 
of  the  tubular  type,  as  adopted  in  London. 

While  this  work  of  subway  construction  had 
been  going  on  in  other  cities,  London  had  made 
many  additions  to  its  subway  construction  by 
building  detached  and  separately  operated  lines 
on  the  tubular  principle,  there  having  been  a 
decided  popular  prejudice  against  any  form  of 
construction  that  would  threaten  to  interfere 
with  surface  travel  during  construction,  or  that 
would  invade  the  vested  rights  of  the  several 
local  governments,  which  form  the  constituent 
parts  of  the  government  of  the  Metropolitan 
district,  or  what  is  commonly  known  as 
London. 

Construction. —  The  construction  of  sub¬ 
ways  presents  a  wide  field  for  the  display  of 
engineering  skill  and  ingenuity,  as  a  modern 
line  demands  the  application  of  nearly  all  the 
principles  on  which  engineering  science  is  based. 
At  the  time  when  the  first  railroad  was  built  in 
London,  iron  was  expensive,  and  steel,  as  a  ma¬ 
terial  of  construction,  unknown,  and  recourse 
was  had  to  masonry,  except  in  cases  where  the 
use  of  iron  girders  was  obligatory.  The  struc¬ 
ture  was,  therefore,  a  continuous  archway,  and 
calls  for  no  extended  description. 

When  the  'City  and  South  London  Railway 
was  begun,  cast  iron  was  sufficiently  cheap  to 
be  used.  At  that  time  the  building  of  a  line 
so  near  the  surface  as  to  disturb  it,  even  tem¬ 
porarily,  was  out  of  the  question,  owing  to  the 
opposition  of  various  interests.  Mr.  Greathead 
therefore  decided  to  make  a  deep  tunnel,  which 
he  built  by  means  of  a  ^shield,®  such  as  is  com¬ 
monly  employed  in  deep  turned  work  in  soft 
soil. 

The  advantage  attending  tubular  construction 
is  that  it  can  be  carried  on  without  the  inter¬ 
ruption  of  surface  traffic,  but  the  disadvantages 
are  that  elevators  must  be  installed"  to  carry 
passengers  between  the  platform  and  street  sur¬ 
face,  a  distance  varying  usually  from  50  to  100 
feet,  with  the  attending  cost  and  delay,  and 
the  greater  difficulty  of  properly  ventilating  the 
deep  tubes.  On  the  other  hand,  a  sulbway  built 
close  to  the  surface  of  the  street,  whether  by 
tunneling  or  in  open  excavation,  introduces 
many  complex  difficulties,  as  there  are  involved 
the  interference  with  street  travel,  and  the  care 
and  at  times  extensive  reconstruction  of  other 
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sub-surface  structures,  such  as  sewers,  pipes  or 
electric  conduits. 

In  Boston  these  difficulties  were  avoided  in 
some  instances  by  tunneling  with  the  aid  of  a 
semi-circular  shield,  and  elsewhere  reduced,  as 
a  rule,  by  keeping  the  roof  of  the  subway  suf¬ 
ficiently  low  to  pass  beneath  the  water  and  gas 
mains,  so  that  they  were  left  in  their  previous 
positions.  When  tunneling  methods  were  not 
employed,  surface  travel  was  maintained  by 
permitting  the  contractors  to  break  the  con¬ 
tinuity  of  the  surface  during  the  night  only. 
The  first  step  was  to  make  an  excavation  across 
the.  street  and  with  a  length  of  about  12  feet. 
This  excavation,  roofed  over  with  wood  during 
the  day,  was  carried  down  to  the  foundation 
level  and  a  section  of  the  subway  structure 
built.  Such  an  excavation  was  called  a  (<slice.® 
After  the  first  slice  was  well  advanced,  a  second 
was  begun,  and  an  intervening  slice  interval  left 
undisturbed.  When  a  series  of  alternate  slices 
were  completed  the  intervening  excavation  was 
removed. 

In  Paris,  subway  construction  was  much 
aided  by  the  width  of  the  streets  and  the  placing 
of  nearly  all  sub-surface  structures  beneath  the 
sidewalks.  In  New  York,  in  order  to  reduce  to 
the  minimum  the  distance  between  the  platform 
and  street  surface  so  as  to  give  the  shortest 
flight  of  steps  for  passengers  to  climb,  it  was 
planned  to  build  the  old  subway  regardless  of 
sewers  and  pipes,  even  though  extensive  read¬ 
justment  was  necessary.  A  general  design  of  a 
flat  roof  was  adopted,  the  top  of  which  was 
permitted  to  come  within  30  inches  of  the  top 
of  the  paving,  a  distance  just  sufficient  to  con¬ 
tain  the  yokes  carrying  the  sub-conduit  of  the 
electric  surface  tramway.  In  order  to  support 
the  flat  roof  with  its  superincumbent  load,  a 
steel  framework  was  devised,  consisting  of 
horizontal  steel  beams  in  the  roof  resting  on 
rows  of  columns  between  the  tracks  and  verti¬ 
cal  steel  beams  at  the  sides.  These  steel  frames 
were  set  at  intervals  of  five  feet,  and  provide 
a  series  of  supporting  ribs.  Between  the  roof 
beams  and  again  between  the  wall  beams,  arches 
of  concrete  were  formed.  The  floor  of  the 
structure  is  also  of  concrete,  reinforced  with 
steel  beams,  whenever  an  upward  hydrostatic 
pre-ssure  was  present.  At  the  sides  and  immedi¬ 
ately  next  to  the  wall  columns  were  placed  two 
vertical  rows  of  terra-cotta  ducts,  into  which 
were  drawn,  through  manholes  leading  to  the 
street  surface,  the  lead-covered  cables  to  carry 
the  power  current  for  operation.  In  order  to 
keep  moisture  from  the  subway  a  layer  of 
water-proofing  material  consisting  of  felt  and 
asphalt  was  laid  in  the  floor  concrete  and  then 
carried  up  outside  of  the  ducts  and  over  the 
roof,  making  a  continuous  envelope.  Immedi¬ 
ately  outside  of  the  waterproofing  was  laid  a 
thin  protective  wall  of  brick  in  concrete  in  order 
to  guard  it  against  damage.  For  the  special 
difficulties  incident  to  the  tunnel  construction  of 
the  New  York  subways  see  Tunnels  and  Tun¬ 
neling —  New  York  Rapid  Transit  Tunnels. 

The  bringing  of  the  subway  close  to  the  sur¬ 
face  necessitated  carrying  surface  traffic  during 
construction,  usually  by  means  of  temporary 
bridges,  and  the  permanent  readjustment  of  sub¬ 
surface  structures.  In  the  matter  of  sewerage, 
this  readjusting  was  done  by  substituting  for  a 
single  sewer  in  the  centre  of  the  street,  two 


smaller  sewers,  one  on  each  side,  and  by  car¬ 
rying  cross  sewers  in  iron  pipes  beneath  the  sub¬ 
way  at  suitable  points.  In  the  matter  of  water 
and  gas  mains,  pneumatic  tubes  and  electric 
conduits,  a  complete  rearrangement  was  adopted 
by  leaving  the  smaller  ones  above  the  roof  and 
placing  the  larger  ones  at  the  sides.  A  satis¬ 
factory  arrangement  of  these  sub-surface  struc¬ 
tures  was  a  work  of  great  difficulty  and  ex¬ 
pense. 

In  general  the  design  of  this  old  subway 
proved  very  satisfactory,  yet  in  operation  cer¬ 
tain  defects  developed  which  were  avoided  by 
the  engineers  of  the  Dual  System.  Many  of 
the  stations  of  the  old  subway  were  built  on 
curves.  A  considerable  space  was  left  between 
the  car  and  station  platform  on  these  curves 
which  proved  a  source  of  constant  danger  in 
rush  hours  and  were  the  cause  of  not  a  few 
fatalities.  Moreover,  it  is  necessary  to  slow 
down  sooner  when  approaching  a  curved  plat¬ 
form  than  a  straight  one,  and  in  the  rush 
hours,  when  trains  are  operated  on  short  head¬ 
ways  this  slow-down  tends  to  cause  congestion 
at  those  points  of  the  line  ,  where  there  are 
curved  platforms.  The  ventilation  of  the  old 
subway  was  defective  in  that  all  four  tracks 
were  placed  in  one  tunnel.  The  passage  of  a 
train  there  stirred  the  air,  but  did  not  renew 
it,  since  the  air  escaped  to  the  side  of  the  train 
and  was  not  propelled  ahead  of  it  to  the  ex¬ 
hausts.  The  new  subways  have  a  partition  be¬ 
tween  each  pair  of  tracks,  so  that  there  is 
really  a  tunnel  for  trains  going  in  the  same 
direction  and  one  for  those  going  in  the  op¬ 
posite  direction.  Excessive  heat  developed  in 
the  old  subway  in  the  summer.  This  is  due  to 
friction  of  wheels,  brakes,  etc.,  and  to  the  op¬ 
eration  of  the  car  motors.  The  old  subway  was 
waterproofed  all  the  way  around  —  underneath, 
at  the  sides  and  overhead — and  this  waterproof¬ 
ing,  while  most  effectively  keeping  water  out, 
prevents  radiation,  and  confines  the  heat  within 
the  tunnel,  which  is  augmented  by  each  passing 
train.  Less  waterproofing  characterizes  all 
recent  subway  construction. 

On  the  old  New  York  subway  there  are  two 
classes  of  stations,  one  for  local,  the  other  for 
express  trains.  The  platforms  of  the  local  sta¬ 
tions  are  on  the  outside  of  the  outer  pair  of 
tracks,,  and  are  reached  directly  from  the  street 
surface,  and  at  these  points  there  is  no  con¬ 
nection  with  the  express  (the  central)  tracks. 
At  the  express  stations,  the  local  (outer)  tracks 
are  curved  outward  so  as  to  permit  the  con¬ 
struction  of  an  island  platform  between  each 
local  and  express  track.  The  station  stairways 
in  this  case  are  located  as  before,  on  the  side¬ 
walks  and  lead  to  a  ticket  office  beneath  the 
street,  from  which  there  leads  a  bridge  passing 
over  the  tracks  and  connected  with  both  the 
island  platforms  by  stairs.  The  more  import¬ 
ant  stations  .  cover  two  streets  and  have 
numerous  exits  and  entrances.  Straight  plat¬ 
forms  exclusively  are  built  on  the  new  lines. 
The  openings  at  subway  stations  were  assumed 
to  be  sufficient  to  provide  for  ventilation  of  the 
subways;  but  this  proved  an  error,  and  numer¬ 
ous  openings  were  added,  as  well  as  blowers 
at  congested  points.  See  New  York  City. 

The  cost  of  constructing  subways  is  very 
great.  In  this  respect,  the  New  York  subway, 
being  the  largest  and  most  complete  as  yet 
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constructed,  has  cost  (including  all  work  in 
hand  estimated  complete)  about  $400,000,000. 
This  figure  includes  many  miles  of  surface  and 
elevated  tracks  allied  with  the  system,  and  the 
usual  proportion  of  <(water)}  for  financing  the 
proposition.  The  most  expensive  four-track 
section  cost  at  the  rate  of  nearly  $5,000,000  per 
mile.  In  Boston  1.7  miles  of  subway,  a  part 
of  which  was  four-track,  cost  $4,250,000.  In 
Paris  the  cost  averages  for  two-track  subway 
about  $850,000  per  mile,  while  in  London  tubu¬ 
lar  railways  cost  about  $1,500,000  per  mile, 
without  equipment  in  all  cases. 

Operation. —  As  stated  above,  the  first  sub¬ 
ways  built  in  London  were  worked  by  steam 
locomotives.  All  lines  subsequently  constructed, 
except  one  in  Glasgow,  have  been  and  are  oper¬ 
ated  by  electricity.  In  the  exception  above  noted 
a  cable  was  the  source  of  power.  As  the  orig¬ 
inal  lines  are  now  being  converted  to  electrical 
operation,  it  has  become  the  sole  power  now 
in  use.  The  power  is  generated  in  central  sta¬ 
tions  by  direct  driven  generators,  usually  of 
large  size.  The  largest  central  station  so  far 
constructed  is  the  station  built  to  operate  the 
subway  in  New  York.  In  this  station  there  are 
eight  units,  which  have  nominally  5,000  kilowatt 
capacity  each,  and  which,  together  with  sub¬ 
sidiary  engines,  represent  a  total  of  132,000 
horse  power. 

The  current  as  produced  is,  according  to  the 
most  approved  practice,  of  the  three-phase  alter¬ 
nating  type,  and  at  a  pressure  of  from  6,000  to 
11,000  volts.  This  current,  in  appropriate  sub¬ 
stations,  is  transformed  and  converted  into  di¬ 
rect  current  at  a  pressure  of  about  550  volts, 
and  as  such  is  fed  to  the  line.  The  means  of 
delivering  the  current  to  the  trains  is  usually 
by  means  of  a  third  rail  set  on  the  floor  of  the 
subway,  and  at  a  distance  of  about  two  feet 
from  one  of  the  track  rails.  From  this  rail  the 
current  is  taken  by  contact  shoes  on  the  motor 
cars  and  led  to  the  motors  themselves.  On 
some  railroads  the  trains  are  drawn  by  electric 
locomotives  at  the  head  of  the  train,  coupled 
in  the  same  manner  as  steam  locomotives.  The 
most  desirable  practice,  however,  is  to  distribute 
the  power  to  various  cars  in  the  train,  so  that 
the  weight  of  the  cars  and  passengers  furnishes 
the  necessary  track  cohesion.  This  method  of 
working  is  called  the  multiple  unit  system.  The 
various  motors  thus  distributed  through  the 
train  are  controlled  from  either  end  of  the  train 
or  can  be  arranged  so  as  to  be  controlled  at  any 
intermediate  point.  In  the  New  York  subway 
the  most  powerfully  equipped  cars  as  yet  con¬ 
structed  are  in  operation.  The  motor  cars  have 
each  two  200  horse-power  motors,  and  are 
adapted  so  that  the  express  trains  can  be  com¬ 
posed  of  five  to  seven  motors  and  three  trailers. 
The  total  weight  of  an  eight-car  train,  including 
passengers,  standing  space  occupied  as  well  as 
seats, .  is  about  300  tons.  The  nominal  power 
capacity  is,  therefore,  six  and  two-thirds  horse 
power  per  ton  of  train,  or,  say  10  horse  power  per 
ton  of  train  available  during  the  short  period  of 
acceleration.  This  power  capacity  is  greatly  in 
excess  of  European  or  other  American  prac¬ 
tice  on  account  of  higher  speed  to  be  realized. 
Inasmuch  as  subways  are  built  to  convey  large 
numbers  of  passengers,  it  becomes  necessary 
that  the  cars  be  run  in  trains  and  not  in  single 
units,  except  in  the  case  of  Boston,  where  the 


subway  was  built  for  the  passage  of  the  surface 
trolley  cars.  The  trains  vary  in  length  from 
2  to  10  cars. 

Ownership. —  The  various  subways  in  Lon¬ 
don,  as  well  as  in  Glasgow,  Berlin  and  Buda¬ 
pest,  are  the  property  of  private  corporations. 
In  England  the  authorization  for  such  com¬ 
panies  has  to  be  procured  by  a  special  bill 
passed  through  Parliament,  the  ownership  of 
the  work  being  vested  in  perpetuity  in  the  cor¬ 
poration,  the  various  powers  of  the  corporation 
being  expressed  in  the  act. 

New  York,  Boston  and  Paris  adopted  the 
principle  of  municipal  ownership,  but  under  dif¬ 
ferent  methods  of  application.  In  New  York 
the  Dual  System  was  created  when  the  city 
through  the  Public  Service  Commission, .  on  19 
March  1913,  entered  into  an  agreement  with  the 
Interborough  Rapid  Transit  Company  and  the 
New  York  Municipal  Railway  Corporation  (the 
latter  a  subsidiary  of  the  Brooklyn  Rapid 
Transit),  providing  for  the  construction  and 
operation  of  new  subway _  lines,  elevated  and 
subway  extensions,  of  existing  subways,  and 
third  tracking  and  extensions  of  elevated  lines. 
The  city  and  the  two  companies  contributed 
large  sums  for  the  construction  of  subway 
lines,  while  cost  of  equipment,  plus  the  cost  of 
construction  of  elevated  extensions  and  ele¬ 
vated  third  tracking  and  other  improvements, 
was  met  by  the  two  companies  on  their  re¬ 
spective  systems.  Despite  the  substantial  con¬ 
tributions  by  the  companies  to  the  expense  of 
subway  construction,  all  subways  and  elevated 
extensions  of  subways  are  owned  by  the  city, 
while  elevated  railroad  extensions  and  third 
tracking  on  elevated  railroads  remain  the  prop¬ 
erty  of  the  companies.  The  dual  agreements 
included  leases  to  the  companies  of  the  lines 
to  be  operated  by  them  and  their  subsidiaries. 

In  Boston  a  commission  appointed  on  be¬ 
half  of  the  city  constructs  the  road  by  con¬ 
tracts  as  cheaply  as  possible  and  makes  a  lease 
to  the  company  owning  and  operating  the  sur¬ 
face  and  elevated  lines  at  a  figure  that  will  at 
least  return  to  the  city  the  interest  that  the  city 
has  to  pay.  In  the  case  of  bo.th  New  York  and 
Boston  the  profit  that  the  municipality  reaps  is 
the  securing  of  the  construction  of  rapid  transit 
lines  necessary  for  the  development  of  the  city. 

In  1918  the  Boston  operating  company  found 
itself  in  financial  difficulties  due  to  a  variety  of 
causes  and  appealed  for  aid  to  the  State  legisla¬ 
ture.  An  act  was  passed  by  the  latter  body 
vesting  a  board  of  five  trustees  with  power  to 
operate  the  Boston  system  and  to  fix  the  fare 
rate.  For  the  first  six  months  of  control  by  the 
board  from  1  July  1918  the  success  of  the 
experiment  was  questionable.  The  fare  has 
since  been  increased  100  per  cent  and  agitation 
for  public  operation  has  decreased  proportion¬ 
ately.  Boston’s  subway  now  extends  to  all 
parts  of  Greater  Boston  and  to  Cambridge, 
Mass. 

In  Paris  the  city  arranged  with  a  corporation 
especially  organized  for  the  purpose,  the  leasing 
of  all  lines  that  the  city  of  Paris  might  build, 
the  company  to  pay  to  the  city  one-third  of 
the  gross  receipts, .  and,  in  addition,  to  furnish 
the  equipment,  which  will  become  the  property 
of  the  city  at.the  end  of  the  lease  without  pay¬ 
ment.  The  city  of  Paris  then  constructs  in  its 
own  name  the  several  lines,  which  must  con- 


SUCCESSION 


781 


form  to  a  certain  standard  of  excellence.  The 
company  has  no  supervision  of  the  construction 
of  the  lines,  as  it  is  not  directly  interested  in 
the  cost.  The  city  of  Paris  is  not  secured 
against  loss,  as  in  the  case  of  New  York  and 
Boston,  but,  on  the  other  hand,  being  practi¬ 
cally  a  partner  in  the  enterprise,  it  can  secure 
a  direct  monetary  profit,  provided  the  roads  are 
profitable  in  their  operation,  which  have  so  far 
been  found  to  be  the  case.  Chicago  and  Phila¬ 
delphia  are  building  subways,  construction  is 
well  advanced  in  the  latter  city.  Chicago  pro¬ 
poses  to  spend  $100,000,000  in  a  nine-year  build¬ 
ing  plan,  involving  the  construction  of  a  double¬ 
track  rapid  transit  subway  six  miles  in  length 
and  a  five-mile  subway  for  street  surface  cars. 
These  subways  would  be  the  nucleus  of  a  larger 
system  to  be  constructed  later,  which  provides 
for  58.1  miles  of  subway.  Consult  Beavan, 
A.  H.,  <Tube,  Train,  Tram  and  Car)  (New 
York  1903)  ;  McPherson,  L.  G.,  transportation 
in  Europe)  (New  York  1910)  ;  Johnson,  E.  R., 
(Elements  of  Transportation1*  (ib.  1909).  See 
also  Tunnels  and  Tunneling. 

SUCCESSION.  Succession  is  the  transmis¬ 
sion  of  property  either  real  or  personal  at  the 
death  of  the  owner,  by  rules  laid  down  by  law, 
in  distinction  to  that  by  will  made  by  the  de¬ 
ceased.  The  term  “succession®  is  used  in  law 
to  cover  both  the  technical  word  “descent,® 
which  applies  to  real  property,  and  “distribu¬ 
tion,®  which  applies  to  personal  property. 

When  the  owner  of  property  dies,  it  is  pre¬ 
sumed  that  his  property  will  follow  in  its  suc¬ 
cession  the  rules  laid  down  by  law,  unless  it  is 
shown  that  a  will  is  in  existence.  This  fixes 
great  responsibility  upon  the  law  to  be  just  and 
fair  to  the  survivors,  and  the  statutes  of  the 
different  States  are  very  carefully  worded  to 
cover  the  rights  of  all.  In  all  of  the  States 
the  statutes  of  descent  and  distribution  show 
conclusively  how  property  will  be  disposed  of 
by  administers  of  estates.  The  statutes  vary  in 
some  points,  but  in  most  provisions  they  fol¬ 
low  the  old  common  law  of  England  and  the 
Roman  civil  law. 

Family  ties  form  the  base  on  which  are  built 
up  the  laws  of  succession.  Children  of  the 
deceased  (known  as  the  “intestate®  from  the 
fact  of  not  having  made  a  will  or  testament 
regarding  his  property)  have  the  first  right  in 
the  property.  In  the  United  States,  except  where 
modified  by  statute,  the  heirs  or  persons 
who  inherit  through  the  laws  of  succession, 
take  both  the  real  and  personal  property,  the 
only  distinction  being  that  the  real  property 
vests  at  once  and  the  personal  is  distributed  by 
administrators. 

Children,  male  and  female,  share  alike  in 
the  property  of  the  ancestor,  and  if  one  or  more 
of  the  children  is  deceased,  the  grandchildren 
will  take  that  share  that  would  have  fallen  to 
their  parent,  so  long  as  one  child  of  the  an¬ 
cestor  lives.  If  there  are  no  children  living, 
and  only  grandchildren,  all  the  grandchildren 
will  share  and  share  alike  regardless  of  the  ap¬ 
portionment  that  would  have  taken  place  if 
their  parents  had  lived.  The  former  is  known 
as  “per  stirpes®  or  by  representation ;  the  latter 
as  “per  capita®  or  by  the  number  of  persons. 

Property  will  first  descend  in  a  direct  line  as 
long  as  there  are  descendants,  such  as  to 


children,  grandchildren  and  their  descendants. 
These  are  known  as  lineal  descendants. 

It  will  then  go  to  brothers  and  sisters  of  the 
full  blood  and  to  the  half  blood  of  the  same 
father,  and  their  descendants.  Failing  these  de¬ 
scendants,  it  will  ascend  to  the  parents  and  their 
descendants  who  are  not  in  the  direct  line  with 
the  intestate,  and  are  known  as  collateral  de¬ 
scendants.  Property  will  descend  to  even  re¬ 
mote  kindred  before  it  will  ascend  one  genera¬ 
tion. 

Where  there  are  no  children  the  husband 
or  wife  inherits  in  some  States  the  entire  estate 
personal  and  real,  but  in  other  States  the  per¬ 
sonal  property  only  is  inherited,  and  the  realty 
descends  to  the  blood  of  the  intestate,  a  life 
interest  known  as  dower  only  vesting  in  the 
widow. 

The  rights  of  the  half  blood  are  settled  by 
statute.  Half-blood  brothers  and  sisters  inherit 
from  the  common  ancestor,  but  not  of  the 
parent  by  marriage. 

Where  lineal  descendants  fail,  the  succession 
is  counted  from  the  common  ancestor  with  the 
intestate  who  last  owned  the  property  by  right 
of  “purchase®  rather  than  by  descent.  This 
rule  is  enforced  in  order  that  ancestral  property 
shall  not  be  diverted  from  its  original  source. 

In  the  United  States  there  is  no  preference 
in  descent  for  male  rather  than  female  heirs, 
nor  for  first  born. 

If  there  are  not  found  any  lineal  descendants, 
or  any  collateral  descendants  to  take  the  prop¬ 
erty,  the  succession  fails  and  the  property  re¬ 
verts  or  “escheats®  to  the  State  or  county. 

Adopted  children  are  treated  as  not  capable 
of  inheriting  property  other  than  that  of  the 
adopting  father  and  mother,  and  are  not  in¬ 
cluded  in  succession  from  other  members  of  the 
family,  either  ancestors  or  brothers  or  sisters. 

A  child  born  after  the  death  of  the  father 
is  included  in  the  inheritance  as  if  the  birth 
was  before  the  death  of  the  father,  if  the  child 
is  born  alive,  and  the  share  taken  is  the  same  as 
others  of  the  children. 

A  bastard  may  not  inherit  except  from  his 
mother  or  illegitimate  brothers  or  sisters.  Being 
illegitimate,  the  Jaw  does  not  recognize  rights 
due  him.  If  legitimized  by  special  act  of  legis¬ 
lature  or  subsequent  marriage,  he  takes  then 
in  the  same  share  as  any  legitimate  child. 

Personal  property  is  distributed  according  to 
the  laws  of  the  place  where  the  intestate  has 
his  domicile.  The  realty  descends  according  to 
the  laws  of  the  State  in  which  the  property  is 
situated.  Modern  European  civil  codes  differ 
widely  in  their  provisions  regarding  inheritance 
and  succession.  In  general  the  principles  of 
Roman  law  obtain.  See  Descent  in  Law  ; 
Heir;  Inheritance. 

SUCCESSION,  Apostolic,  the  transmis¬ 
sion,  through  the  episcopate,  of  the  power  and 
authority  given  by  Christ  to  his  apostles  for  the 
governance  of  His  church.  Theologians  of  the 
Catholic  Church  and  of  the  Anglican  High 
Church  maintain  that  those  sects  which  are 
without  apostolic  succession,  that  is,  which 
separated  from  the  Catholic  Church  without  re¬ 
taining  bishops  regularly  ordained  and  con¬ 
secrated,  have,  strictly  speaking,  neither  church 
nor  sacraments,  nor  divine  mission  to  teach  their 
people  the  truths  of  the  Christian  religion. 
Catholic  theologians  hold  further  that  apostolic 
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succession  by  itself  does  not  involve  the  au¬ 
thority  to  teach,  to  rule  the  church,  to  admin¬ 
ister  the  sacraments ;  that  when,  for  example,  a 
national  church  goes  out  of  the  communion  of 
the  Church  Catholic,  though  it  have  duly  con¬ 
secrated  bishops,  and  duly  ordained  clergy,  by 
being  severed  from  the  Church  Catholic  it  loses 
jurisdiction,  mission,  right  to  exercise  the 
powers  of  priesthood  and  episcopacy ;  its  bishops 
and  priests  are  in  a  situation  resembling  that  of 
a  bishop  or  a  presbyter  who  is  suspended  or 
excommunicated.  See  Bishop;  Ordination; 
Catholic  Church. 

SUCCESSION  POWDERS,  from  the 
French  Poudres^de  Succession,  secret  poisonous 
powders  formerly  prepared  in  Italy  and  France, 
to  kill  persons  slowly,  so  that  their  heirs  might 
succeed  (hence  the  name)  to  their  property  and 
personal  estate.  Private  enmities  also  found 
these  powders  a  ready  and  secret  means  for 
satisfying  the  treacherous  desire  for  revenge. 
Their  composition  has  never  been  definitely  es¬ 
tablished,  but  the  principal  active  ingredient  is 
now  known  to  have  been  arsenious  acid,  or 
common  white  arsenic;  then  unknown  except 
in  the  laboratories  of  a  very  few  chemists. 
A  reference  to  these  powders  may  be  found 
in  Beckmann’s  ( History  of  Inventions,  etc.,) 
translated  by  Johnson  (Vol.  I,  chapter  Secret 
Poison).  Consult  Stenzelii,  (Dissertationes  de 
Venenis  et  Temporaneis,*  resp.  J.  G.  Arnold, 
Vitebergse,  1730. 

SUCCESSION  WARS  are  wars  which 
arise  from  claims  for  the  possession  of  the 
crown  on  the  occasion  of  a  sovereign  dying 
without  undisputed  legal  heirs.  In  modern 
European  history  the  most  important  of  these 
struggles  were  those  of  the  Spanish  succession 
(1700-13),  and  of  the  Austrain  succession 
(1740-48). 

War  of  the  Spanish  Succession.—  Shortly 
before  the  death  of  Charles  II  of  Spain,  with¬ 
out  issue  or  collateral  male  heirs,  several  com¬ 
petitors  laid  claim  to  the  throne,  the  two 
principal  being  the  dauphin  of  France,  son  of 
Charles’  elder  sister;  and  the  Emperor  Leopold, 
who  first  claimed  as  male  representative  of  the 
younger  branch  of  the  house  of  Austria,  be¬ 
ing  descended  from  Ferdinand,  second  son  of 
Philip  and  Joanna  of  Castile,  though  he  after¬ 
ward  withdrew  this  claim  and  substituted  an¬ 
other  in  right  of  his  mother,  Mary  Ann,  daugh¬ 
ter  of  Philip  III  of  Spain.  The  other  leading 
powers,  Great  Britain,  Germany  and  Holland, 
were  naturally  deeply  interested  in  the  settle¬ 
ment  of  this  question,  for  the  union  of  either 
France  ,or  Austria  with  Spain,  which  at  that 
time  ruled  over  the  Netherlands,  the  Milanese, 
Naples  and  Sicily  and  vast  territories  in  Amer¬ 
ica,  would  have  seriously  endangered  the  bal¬ 
ance  of  power  in  Europe.  After  much  nego¬ 
tiation  which  had  little  result,  Louis  XIV  put 
forward  his  second  grandson,  Philip  of  Anjou, 
as  the  representative  of  the  French  claim,  and 
Leopold  nominated  his  second  son  Charles  as 
his  substitute,  both  parties  solemnly  promising 
that  Spain  should  never  be  incorporated  with 
their  respective  dominions.  Charles  of  Spain’s 
second  consort,  Mary  Ann  of  Neuburg,  being 
a  sister  of  the  empress,  naturally  promoted  the 
views  of  Leopold;  in  which,  however,  she  was 
opposed  by  the  Count  d’Harcourt,  a  clever  dip¬ 


lomatist  sent  by  Louis  to  Madrid,  and  who 
conciliated  many  of  the  nobles  and  grandees, 
whom  the  queen  had  alienated.  The  French 
ambassador  also  intimated  a  resort  to  force  if 
the  rights  of  the  children  of  France  should  be 
superseded.  Thus  the  king  of  Spain  was  in¬ 
duced  to  recognize  Philip  of  Anjou  as  his  heir, 
2  Oct.  1700.  On  1  November  the  king  died, 
and  the  Junta  immediately  caused  Philip  to  be 
proclaimed  at  Madrid.  The  young  king  entered 
his  capital  18  Febritary.  All  the  European 
provinces  and  all  the  American  possessions  of 
the  Spanish  empire  recognized  the  new  monarch 
nor  was  his  title  at  first  disputed  by  the  greater 
part  of  the  European  powers.  But  the  meas¬ 
ures  of  Louis  excited  suspicion  and  gave 
offense.  On  the  death  of  James  II  of  England, 
the  French  king  recognized  his  son  the  Old  Pre¬ 
tender  as  James  III;  the  new  works  which  the 
French  were  constructing  on  the  Dutch  fron¬ 
tier  alarmed  the  States-General,  and  on  15  May 
1702  England  and  Holland  allied  themselves 
with  Austria  and  declared  war  against  Louis 
XIV  and  the  ^usurper®  of  Spain.  The  contest 
had,  however,  been  already  opened  by  Austria 
unaided.  Prince  Eugene  descended  into  the 
plains  of  Verona  at  the  head  of  25,000  men 
about  the  end  of  May  1701,  defeated  the  French 
under  Catinat  at  Carpi  (9  July),  and  under 
Villeroi,  at  Chiari  (September),  but  this  severe 
fighting  had  no  adequate  result.  In  the  fol¬ 
lowing  summer  Marlborough  led  an  Anglo- 
Dutch-German  army  into  Belgium  and  reduced 
one  by  one  the  French  fortresses  on  the  Maas ; 
the  German  states,  which,  with  the  exception 
of  Bavaria  and  Cologne,  had  been  gained  by 
Leopold,  sent  out  an  army  under  the  margrave 
of  Baden,  which  crossed  the  Rhine  and  cap¬ 
tured  Landau. .  Early  in  September  the  elector 
of  Bavaria  raised  an  army  and  endeavored  to 
effect  a  junction  with  Villars,  who  was  sent  by 
Louis  to  co-operate  with  him,  but  they  were 
both  kept  in  check  by  the  margrave  of  Baden. 
In  1703  Marlborough,  whose  actions  were 
hampered  by  the  delegates  of  the  States- 
General,  confined  himself  to  reducing  the 
strongholds  held  by  the  French  in  the 
low  countries.  In  Germany  the  elector  of  Ba¬ 
varia  drove  the  Austro-German  armies  out  of 
his  dominions,  and  formed  a  junction  with 
Villars.  The  latter  advised  a  rapid  march  upon 
Vienna,  which  might  have  then  been  easily 
captured,  but  the  elector  preferred  to  attack  the 
Tyrol,  where  the  French  general  Vendome, 
with  half  the  army  of  Italy,  was  to  meet  him. 
The  Tyrolese,  however,  rose  against  the  Bava¬ 
rians  and  compelled  the  elector  to  retreat  before 
Vendome  could  join  him.  The  elector  again 
united  his  forces  with  those  of  Villars,  and  in¬ 
flicted  a  severe  defeat  on  the  Imperialists  at 
Hochstedt  (20  September)  ;  but  many  mis¬ 
understandings  arose  between  the  two  com¬ 
manders,  and  Villars  in  disgust  obtained  his 
recall.  In  the  following  year  Eugene  and  Marl¬ 
borough  joined  their  forces  at  Donauworth  on 
the  Danube,  and  coming  up  with  the  Franco- 
Bavarian  army  under  Tallard,  Marsin,  and  the 
elector,  at  Blenheim,  inflicted  upon  it  a  severe 
defeat,  13  August.  In  consequence  of  this  de¬ 
cisive  victory  the  French  had  to  recross  the 
Rhine  and  evacuate  all  Germany.  On  the  4th 
of  the  same  month  Gibraltar  had  been  taken  in 
a  few  hours  by  a  party  of  English  sailors.  The 
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campaigns  .of  Marlborough  in  the  Netherlands 
and  of  Eugene  in  Italy  in  1705  have  no  feature 
of  interest.  In  Spain  the  English  under  the 
Earl  of  Peterborough  captured  Barcelona, 
and  had  the  archduke  proclaimed  king  as 
Charles  III.  The  year  1706  was  disastrous  to 
the  French  arms.  In  Italy  the  united  forces  of 
Eugene  and  the  Duke  of  Savoy  fell  upon  the 
French  while  they  were  besieging  Turin,  and 
gained  a  complete  victory,  all  the  siege  artillery 
falling  into  their  hands  (7  September).  All 
Lombardy  submitted  to  the  Imperialists,  and 
Charles  III  was  proclaimed  at  Milan.  In  the 
Netherlands,  Marlborough  routed  the  French 
under  Villeroi  at  Ramillies  (23  May),  and 
was  prevented  from  besieging  Dunkirk  only  by 
the  jealousy  of  the  Dutch.  In  1707  an  Anglo- 
Portuguese  army  under  the  Earl  of  Galway 
entered  Spain,  but  was  met  by  a  much  superior 
Franco-Spanish  force  under  the  Duke  of  Ber¬ 
wick  at  Almanza,  and  completely  defeated  (25 
April).  In  southern  Italy  the  whole  kingdom 
of  Naples  submitted  to  a  small  Imperial  army 
under  Daun.  Nothing  of  importance  took  place 
in  the  Netherlands  or  Germany.  Eugene  and 
the  Duke  of  Savoy,  penetrating  into  France  by 
the  Maritime  Alps  and  Nice,  appeared  before 
Toulon  toward  the  end  of  July,  but  the  ap¬ 
proach  of  some  strong  French  divisions  com¬ 
pelled  them  to  retreat  with  considerable  loss. 
In  the  following  year  Marlborough  and  Eugene, 
according  to  a  fixed  arrangement,  reunited 
their  forces  in  the  Low  Countries,  and  coming 
up  with  the  French  under  the  Duke  of  Bur¬ 
gundy  and  Vendome  at  Oudenarde  inflicted  on 
them  a  severe  defeat  (11  July).  The  allies 
then  entered  French  Flanders,,  and  laid  siege 
to  Lille,  its  capital,  which  capitulated  22  Octo¬ 
ber.  On  the  Rhine  both  sides  remained  on  the 
defensive.  In  Spain  Charles  III  was  compelled 
to  shut  himself  up  in  Barcelona.  The  island  of 
Sardinia  submitted  to  Admiral  Lake  in  August, 
and  in  the  following  month  Minorca  was  cap¬ 
tured  by  Lake  and  General  Stanhope.  The 
length  and  ill  success  of  the  war  had  now  be¬ 
gun  to  tell  with  fatal  effect  upon  France.  The 
funds  required  for  the  equipment  and  support 
.of  the  armies  were  raised  by  ruinous  loans,  in¬ 
judicious  and  vexatious  taxes,  the  forestalment 
of  future  revenue  and  the  issue  of  paper  money 
and  a  debased  coinage.  A  severe  winter 
destroyed  the  corn,  vines  and  fruit-trees,  and 
the  dearth  and  famine  which  ensued  produced 
discontent  and  sedition.  Louis  XIV  sued  for 
peace,  offering  to  give  up,  in  the  name  of  his 
grandson,  the  whole  of  the  Spanish  succession, 
and  to  restore  Strassburg  to  the  empire;  but 
the  allies  looked  upon  these  overtures  as  mere 
tricks  to  gain  time,  and  rejected  them.  Both 
sides  now  made  extraordinary  preparations  for 
renewing  the  struggle.  Villars  was  sent  into 
Flanders  with  an  army  of  nearly  100,000  men 
to  oppose  Marlborough  and  Eugene,  whose 
combined  strength  was  slightly  superior.  After 
capturing  Tournai,  the  allies  proceeded  to  in¬ 
vest  Mons.  For  this  purpose  they  had  to  attack 
Villars  in  a  strongly  fortified  position  at  Mal- 
plaquet,  from  which  they  succeeded  in  driving 
him,  but  not  without  suffering  enormous  loss 
(ll’ Sept.  1709).  After  some  more  fighting, 
besieging  and  negotiating,  the  death  of  the 
emperor,  Joseph  I,  son  and  successor  of  Leo¬ 
pold,  without  male  issue,  leaving  his  crown  to 


his  brother  Charles,  changed  the  whole  aspect 
of  affairs.  The  British  thought  that  if  Charles 
became  undisputed  sovereign  of  Spain  and  her 
dependencies,  the  very  evil  of  an  almost  uni¬ 
versal  monarchy  would  be  again  established, 
the  prevention  of  which  had  been  the  chief 
cause  for  taking  up  arms  against  Philip  V.  A 
new  Tory  ministry  unfavorable  to  Marlborough 
having  come  into  power,  private  preliminaries 
of  peace  were  signed  between  France  and  Eng¬ 
land  8  Oct.  1711.  Eugene,  however,  continued 
the  war  aided  by  the  Dutch,  and  was  pushing 
steadily  forward  on  Paris,  but  the  defeat  and 
capture  of  the  British  contingent  under  the 
Earl  of  Albemarle  at  Denain  by  Villars  (24 
July  1712)  so  weakened  his  forces  that  he  was 
compelled  to  retreat.  This  defeat  greatly 
modified  the  views  of  the  Dutch,  and  the  Eng¬ 
lish  government  persuaded  the  States-General 
to  moderate  their  demands  and  come  to  terms 
with  France.  On  11  April  1713,  the  Dutch 
plenipotentiaries  signed  a  treaty  of  peace  (Peace 
of  Utrecht)  with  France,  their  example  being 
immediately  followed  by  Prussia,  Savoy  and 
Portugal.  Forsaken  by  all  his  allies,  the  Em¬ 
peror  Charles  was  reluctantly  compelled  to  sign 
a  treaty  at  Baden,  7  Sept.  1714,  in  which  he 
recognized  Philip  V  as  king  of  Spain. 

War  of  the  Austrian  Succession. —  On  the 
extinction  of  the  male  line  of  the  house  of 
Hapsburg,  by  the  death  of  Charles  VI  (20  Oct. 
1740),  his  eldest  daughter,  Maria  Theresa,  in 
terms  of  the  Pragmatic  Sanction,  (q.v.)  claimed 
the  whole  of  his  dominions,  and  at  once  as¬ 
sumed  the  government,  with  the  title  of  Queen 
of  Hungary  and  Bohemia.  The  announcement 
of  her  accession  was  answered  by  England, 
Russia,  Prussia  and  the  States-General  with 
assurances  of  friendship  and  good-will.  France 
returned  an  evasive  answer^  Charles  Albert, 
elector  of  Bavaria,  refused  to  acknowledge  the 
queen  of  Hungary  until  his  pretensions  to  the 
Austrian  succession  were  examined  and  decided. 
He  appealed  to  two  ancient  documents  —  the 
marriage  contract  between  Albert  V,  Duke  of 
Bavaria,  and  Anne,  daughter  of  the  Emperor 
Ferdinand  I,  and  the  testament  of  that  mon¬ 
arch  ;  and  he  contended  that  by  these  two  deeds 
the  succession  was  assured  to  Anne  and  her 
descendants  in  default  of  male  heirs,  the  issue 
of  the  archdukes,  her  brothers.  Maria  Theresa, 
however,  having  called  together  the  foreign 
ministers  at  her  court,  caused  the  testament  to 
be  read  before  them,  when  it  turned  out  that  it 
spoke  not  of  the  extinction  of  the  male  issue  of 
Ferdinand’s  sons,  but  of  their  legitimate  issue. 
The  first  blow  against  the  young  queen  came 
not,  however,  from  any  claimants  of  her  in¬ 
heritance,  but  from  a  sovereign  who  had  al¬ 
ready  acknowledged  her  right.  This  was 
Frederick  II  of  Prussia,  who,  in  the  middle  of 
December  1740,  invaded  Silesia  at  the  head  of 
30,000  men,  to  sustain  an  old  family  claim  on 
four  duchies  in  that  province.  On  the  condition 
that  Maria  Theresa  would  cede  to  him  all 
Silesia,  he  promised  a  close  alliance  with  him¬ 
self,  in  conjunction  with  the  maritime  powers 
and  Russia,  his  assistance  in  upholding  the 
Pragmatic  Sanction,  his  vote  for  her  husband 
as  emperor,  and  an  advance  of  2,000,000  thalers, 
but  the  high-spirited  queen,  determined  not  to 
begin  her  reign  by  dismembering  her  dominions, 
gave  these  offers  a  flat  refusal.  Owing  to  an, 
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exhausted  treasury  and  a  disorganized  army,  all 
Silesia,  with  the  exception  of  Glogau,  Brieg, 
and  a  few  other  places,  was  overrun  by  the 
end  of  January  1741.  A  severe  winter  hindered 
further  operations  for  a  time,  but  on  9  March 
the  Prussians  took  Glogau,  and  pushed  toward 
Jagerndorf.  The  advance  of  three  bodies  of 
Austrian  troops  from  different  quarters  now 
threatened  to  hem  in  the  Prussians ;  and  to 
maintain  his  communications  with  Lower  Silesia, 
Frederick  had  to  risk  a  battle  at  Mollwitz,  in 
which  his  forces  were  victorious  (10  April). 
This  victory  called  into  action  those  powers 
that  had  postponed  their  schemes  till  they  had 
learned  the  issue  of  Frederick’s  attempt.  France 
put  herself  at  the  head  of  a  confederacy  of 
all  the  claimants  to  the  Austrian  dominions,  the 
principal  among  whom  were  the  electors  of 
Bavaria  and  Saxony,  sons-in-law  of  the  Em¬ 
peror  Joseph  I;  Philip  V  of  Spain;  Charles- 
Emmanuel  of  Sardinia,  who  claimed  the  Milan¬ 
ese,  and  Frederick  II  of  Prussia,  who  de¬ 
manded  all  Silesia.  To  this  formidable  coalition 
Austria  could  oppose  only  a  few  allies.  Eng¬ 
land  granted  her  an  annual  subsidy  equal  to 
$1,500,000;  the  Dutch  were  arming  in  her  favor; 
the  mixed  population  of  Hungary  and  the 
peasants  of  the  Tyrol  rose  almost  in  a  mass. 
Toward  the  end  of  June  the  Bavarians  entered 
the  Austrian  territory,  overran  Bohemia,  and 
being  joined  by  the  French  under  Belleisle,  oc¬ 
cupied  Lintz,  the  capital  of  Upper  Austria, 
without  striking  a  blow.  Alarmed  by  this  in¬ 
vasion  Maria  Theresa  bought  the  neutrality  of 
her  most  formidable  foe,  Prussia,  by  the  ces¬ 
sion  of_  Silesia  and  the  county  of  Glatz.  On  24 
Jan.  1742,  the  elector  of  Bavaria  was  unani¬ 
mously  chosen  emperor,  with  the  title  of 
Charles  VII,  but  at  the  moment  when  he  had 
attained  the  object  of  his  ambition  his  fortune 
began  to  turn.  Khevenhiiller  at  the  head  of 
one  Austrian  army,  advanced  up  the  valley  of 
the  Danube,  captured  a  Franco-Bavarian  corps 
12,000  strong  in  Lintz  (24  January),  invaded 
Bavaria,  and  on  13  February  took  possession 
of  Munich,  only  a  day  or  two  after  Charles 
VII’s  election  to  the  imperial  throne  had  been 
celebrated  there.  Another  Austrian  army  under 
the  grandduke  of  Tuscany  kept  the  French 
in  check  in  Bohemia.  The  successes  of  Austria 
alarmed  Frederick  II  for  the  security  of  his 
new  acquisitions,  and  he  suddenly  broke  the 
treaty,  poured  his  forces  upon  Moravia  and 
Upper  Austria,  and  defeated  the  Austrians  un¬ 
der  Prince  Charles  of  Lorraine  at  Czaslau  (17 
May).  But  Frederick  was  not  inclined  to  push 
his  victory  further,  he  once  more  made  peace 
with  Austria  (11  June),  and  his  example  was 
followed  by  the  elector  of  Saxony.  In  conse¬ 
quence  of  these  arrangements  the  French  under 
Belleisle,  left  without  the  co-operation  of  the 
Saxons,  were  forced  by  the  maneuvers  of 
Charles  of  Lorraine  to  shut  themselves  up  in 
Prague,  where  Maillebois,  with  the  French 
army,  was  defeated  in  endeavoring  to  relieve 
them.  Only  12,000  of  the  60,000  men  whom 
Belleisle  led  into  the  campaign  succeeded  in 
escaping  from  Prague  and  making  their  way 
into  France  early  in  1743.  In  the  May  of  that 
year  Bavaria  was  again  occupied  by  the  Aus¬ 
trians  under  Prince  Charles  and  Khevenhiiller. 
An  Anglo-German  army  of  40,000,  under  the 
Earl  of  Stair,  crossed  the  Maas  and  Rhine  in 


March  and  April,  in  order  to  cut  off  the 
Bavarian  army  from  France,  and  coming  up 
with  the  French  under  Marshal  Noailles  at 
Dettingen  completely  routed  them  (27  June), 
but  did  not  know  how  to  profit  by  their  victory, 
and  nothing  was  done  during  the  remainder 
of  the  campaign.  The  year  1744  brings  with  it 
a  new  phase  of  the  war;  France  and  Great 
Britain,  which  up  till  this  time  had  been  en¬ 
gaged  in  the  struggle  merely  as  allies,  declared 
war  against  each  other.  In  February  a  descent 
was  attempted  on  England,  but  Admiral  Norris, 
aided  by  a  tremendous  storm,  proved  too  strong 
for  the  French  fleet  and  the  English  proceeded 
to  destroy  gradually  the  shipping  of  the  French, 
and  that  of  their  allies,  the  Spaniards.  As  a 
compensation  Marshal  Saxe  conducted  a 
splendid  defensive  campaign  in  the  Netherlands. 
Meanwhile  the  successes  of  Austria  on  the 
Rhine,  and  the  ill-concealed  regrets  of  Maria 
Theresa  for  the  loss  of  Silesia,  again  alarmed 
Frederick  for  his  possession  of  that  province. 
He  accordingly  entered  into  an  alliance  known 
as  the  Union  of  Frankfort  (22  May),  with  the 
emperor,  the  elector  palatine,  and  the  king  of 
Sweden,  as  landgrave  of  Hesse-Cassel ;  a 
secret  treaty  was  also  signed  with  France,  5 
June.  A  Prussian  army  of  80,000  men  was  at 
once  poured  into  Bohemia,  which  for  a  time  car¬ 
ried  all  before  it,  capturing  the  capital  Prague 
after  a  siege  of  six  days,  16  September.  The 
junction  of  a  superior  Austro-Saxon  force  how¬ 
ever,  and  the  hostile  attitude  assumed  by  the 
Bohemian  population  compelled  Frederick  to 
quit  the  kingdom  with  considerable  loss.  To 
avenge  this  attempt  upon  Bohemia  the  Austro- 
Hungarians  broke  into  Upper  Silesia  and  Glatz, 
from  which  the  Prussians  were  almost  totally 
expelled  before  the  end  of  the  year;  but  before 
the  spring  of  1745  the  territory  was  again  occu¬ 
pied  by  the  Prussians.  Frederick’s  unsuccessful 
invasion  of  Bohemia  had  proved  of  service  to 
the  emperor,  as  it  compelled  the  Austrians  to 
return  from  Alsace,  and  thus  allowed  time  to 
recover  his  electorate  of  Bavaria.  The  Italian 
campaign  of  1744  was  unfavorable  to  the  Aus¬ 
trians.  In  the  preceding  year  they  had  driven 
the  Spaniards  almost  to  the  Neapolitan  fron¬ 
tiers,  and  seemed  to  threaten  an  invasion  of 
Naples  itself.  To  avert  such  a  catastrophe  Don 
Carlos  joined  the  Spaniards  with  his  forces, 
and  enabled  them  to  drive  the  Austrians  and 
Sardinians  out  of  the  papal  territories  toward 
the  Po.  On  20  Jan.  1745,  the  Emperor  Charles 
VII  died,  an  unexpected  event,  which  changed 
the  face  of  affairs.  He  was  succeeded  in  the 
,  Bavarian  electorate  by  his  son,  Maximilian 
Joseph,  then  only  17  years  of  age.  Being  too 
young  to  make  any  pretensions  to  the  im¬ 
perial  crown,  and  the  war  going  so  unsuccess¬ 
fully  for  his  cause,  his  subjects  loudly  demanded 
a  termination  of  their  miseries,  and  he  accord¬ 
ingly  concluded  a  peace  with  Austria,  22  April. 
The  king  of  Prussia  having  now  no  other  ally 
but  France,  remained  on  the  defensive  for  a 
considerable  part  of  this  year.  He  intrenched 
himself  near  Jauernik,  on  the  Bohemian  fron¬ 
tier,  and  awaited  the  approach  of  the  Austro- 
Saxons.  Prince  Charles,  who  commanded  them, 
advanced  by  Landshut  into  the  plains  of 
Hohenfriedberg,  where  he  was  unexpectedly 
attacked  and  defeated  by  Frederick,  near 
Striegau  (4  June).  Charles  retreated  into 
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Bohemia  followed  by  the  Prussians,  and  an¬ 
other  battle  was  fought  at  Storr,  which  again 
went  against  the  Austrians  (20  September). 
About  this  time  the  queen  of  Hungary  con¬ 
ceived  the  bold  plan  of  detaching  10,000  men 
from  the  army  of  the  Rhine,  who,  supported 
by  the  Saxons,  were  to  march  upon  Berlin; 
while  Prince  Charles  was  to  attack  the  Prus¬ 
sian  king  in  his  winter  quarters  in  Silesia  with 
another  army.  Hearing  of  this  project,  Fred¬ 
erick  determined  to  anticipate  it  by  an  advance 
into  Saxony.  About  the  end  of  November  he 
entered  Lusatia,  reduced  that  province,  and 
marched  upon  Dresden.  The  king  of  Poland 
(the  elector  of  Saxony)  fled  to  Prague,  while 
Frederick’s  veteran  lieutenant  Leopold  of  Des¬ 
sau  entering  Saxony  by  way  of  Halle,  took 
Leipzig  and  Meissen,  defeated  the  Saxon  army 
at  Kesseldorf  (15  December)  and  joined  the 
king  before  Dresden,  which  capitulated  18  De¬ 
cember.  Maria  Theresa  was  now  compelled  to 
listen  to  the  appeals  of  the  elector  of  Saxony, 
as  well  as  to  the  British  Cabinet,  which  threat¬ 
ened  to  .withdraw  its  subsidy  unless  she  made 
peace  with  Prussia.  Frederick  was  willing  to 
come  to  terms,  feeling  that  he  could  not  de¬ 
pend  on  the  assistance  of  France,  and  that  he 
was  unequal  to  another  campaign,  his  money 
being  almost  exhausted.  The  Peace  of  Dres¬ 
den  (25  December)  assured  him  of  Silesia  and 
Glatz,  the  cession  of  which  was  guaranteed  by 
England,  and  of  an  indemnity  of  $1,000,000 
from  Saxony.  As  elector  of  Brandenburg 
Frederick  adhered  to  the  election  of  Maria 
Theresa’s  husband  as  emperor,  with  the  title  of 
Francis  I.  Meanwhile  the  French  under  Mar¬ 
shal  Saxe  carried  all  before  them  in  Flanders. 
The  battle  of  Fontenoy,  gained  over  the  Duke 
of  Cumberland  and  Field-Marshal  Konigseck 
(11  May),  was  followed  by  the  capture  of 
Tournai,  Ghent,  Bruges,  Oudenarde,  Nieuport 
and  Ath.  Little  was  done  on  the  side  of  the 
Rhine.  The  Italian  campaign  of  this  year  was 
unfavorable  to  the  Austrians.  The  Spanish- 
Neapolitan  army,  now  joined  by  the  Genoese 
and  Modenese,  and  numbering  in  all  70,000 
men,  overran  the  whole  of  Lombardy  and  the 
greater  part  of  Sardinia,  compelling  the  king 
to  seek  refuge  under  the  walls  of  his  capital; 
but  in  the  following  year  (1746)  the  battle  of 
Piacenza,  gained  by  the  Austro-Sardinians  over 
the  Franco-Spanish  forces  (16  June),  com¬ 
pelled  the  latter  to  relinquish  all  their  conquests 
and  recross  the  Alps.  On  9  July  died  Philip  V 
of  Spain,  and  was  succeeded  by  Ferdinand  VI, 
one  of  whose  first  steps  was  to  recall  his  forces 
from  Italy,  and  the  French,  unable  to  hold  out 
against  their  enemies,  retreated  across  the  Var, 
which  left  Genoa  at  the  mercy  of  the  Austrians, 
6  September.  Marshal  Saxe  continued  his 
career  of  conquest  in  Flanders,  and  in  1747  he 
entered  and  overran  Dutch  Flanders,  defeated 
the  Duke  of  Cumberland  at  Laffeld  (2  July), 
while  his  chief  engineer,  Count  Lowendahl, 
captured,  after  a  siege  of  two  months,  the  im¬ 
portant  fortress  of  Bergen-op-Zoom,  deemed 
by  the  Dutch  impregnable.  Meanwhile  it  was 
evident  that  the  war  was  drawing  to  a  close. 
Though  great  preparations  were  being  made  for 
another  campaign,  negotiations  had  been  going 
on  during  the  winter,  and  a  congress  had  been 
appointed  to  meet  at  Aix-la-Chapelle,  whose 
first  conference  took  place  24  April  1748.  Great 
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Britain  and  Holland  were  weary  of  the  war; 
France  and  Spain  were  almost  exhausted,  and 
preliminaries  of  peace  were  signed  between 
these  powers  (30  April)  ;  Austria,  thus  deserted 
by  her  allies,  grudgingly  consented  to  sign,  18 
May;  and  the  definite  Treaty  of  Aix-la  Chapelle 
was  signed  by  the  French,  English  and  Dutch 
Ministers  on  18  October,  and  in  a  few  days 
after  by  those  of  Spain,  Austria,  Genoa  and 
Modena. 

The  War  of  the  Bavarian  Succession,  be¬ 
tween  Austria  and  Prussia,  which  lasted  but 
little  over  one  year,  ended  in  the  Peace  of 
Teschen,  13  May  1779,  the  elector  palatine 
Charles  Theodore  retaining  possession  of  the 
Bavarian  dominions.  See  Aix-la-Chapelle, 
Treaties  of  Peace  Concluded  at;  Austria; 
Bavaria;  Frederick  II;  Maria  Theresa; 
Polish  Succession  War. 

Bibliography. —  De  Vault,  (Memoires  mili- 
taires  relatifs  a  la  succession  a’Espagne)  (Paris 
1835)  ;  Stanhope,  <History  of  the  War  of  the 
Succession  in  Spain)  (London  1836);  Parnell,  A., 
(The  War  of  Succession  in  Spain)  (ib.  1888)  ; 
Cambridge  Modern  History*  (Vol.  V,  New 
York  1908) ;  von  Noorden,  K.,  (Europaische 
Geschichte  im  18ten  Jahrhundert:  Der  spanische 
Erbfolgekrieg)  (3  vols.,  Dusseldorf  1870-83)  ; 
Crousse,  (La  guerre  de  la  succession  dans  les 
provinces  belgiques*  (Paris  1885)  ;  Deroy, 
(Beitrage  zur  Geschichte  des  oesterrichischen 
Erbfolgekriegs)  (Munich  1883)  ;  Parkman, 
Francis,  (A  Half  Century  of  Conflict  (in 
(France  and  England  in  North  America,*  part 
VI,  2  vols.,  Boston  1903)  ;  Shrine,  F.  H.,  (Fon- 
tenoy  and  the  War  of  the  Austrian  Succession 
(London  1906). 

SUCCINIC  (suk-9in'ik)  ACID,  amber 
acid,  C2H4(COOH)2,  was  first  obtained  by  Ag¬ 
ricola  (1657)  by  distillation  of  amber.  It 
occurs  in  lignite  and  fossil  wood,  in  many  vari¬ 
eties  of  plants,  in  the  urine  of  many  animals, 
and  in  small  quantities  in  the  products  of  the 
fermentation  of  sugar  with  yeast.  In  this  case 
it  is  not  a  product  of  the  sugar  but  of  the  ana¬ 
lytic  fermentation  of  the  protein  substance  of 
the  yeast  cells,  first  into  glutamic  acid,  and  the 
subsequent  conversion  of  the  latter  into  succinic 
acid.  It  is  usually  prepared  by  the  oxidation 
of  fats  with  nitric  acid  or  by  fermentation  of 
calcium  malate.  A  colorless  crystalline  sub¬ 
stance  with  no  odor  and  a  slightly  acrid  taste; 
soluble  in  water  or  alcohol ;  melts  at  360°  F. ; 
heated  to  boiling  point,  502°  F.,  it  slowly  loses 
water,  forming  the  anhydride  JYHiOCCOaO. 
It  is  a  dibasic  acid  forming  salts  and  many 
other  derivatives.  The  sodium  salt  has  been 
used  in  cases  of  catarrhal  jaundice  and  gall¬ 
stones.  The  other  derivatives  are  of  interest 
only  to  the  synthetical  chemist.  The  principal 
economic  use  of  succinic  acid  is  in  its  combina¬ 
tion  with  the  rare  earths  of  the  yttrium  group 
through  whose  fractional  crystallization  these 
rare  elements  are  secured  separately. 

SUCCINITE.  See  Amber. 

SUCHET,  su-sha,  Louis  Gabriel,  Duke 
of  Albufera  da  Valencia,  French  military  offi¬ 
cer:  b.  Lyons,  1779;  d.  1826.  He  entered  the 
military  service  at  an  early  age  and  passed 
rapidly  through  the  inferior  ranks.  In  1796 
he  was  attached  to  the  army  of  Italy  and  at¬ 
tracted  the  notice  of  General  Bonaparte,  by 
his  courage,  boldness  and  caution,  being  made 
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brigadier-general  for  distinguished  bravery  at 
the  battle  of  Neumark  in  1797.  He  then  served 
with  distinction  under  Massena  and  Joubert 
and  was  one  of  the  most  active  and  successful 
of  Napoleon’s  generals  in  the  campaigns  of 
1805  and  1806.  In  1808  he  received  the  command 
of  a  division  in  Spain  and  was  almost  con¬ 
stantly  victorious  till  after  the  battle  of  Vittoria. 
His  brilliant  services  in  that  country  obtained 
him  the  marshal’s  staff  and  the  title  of  duke. 
After  the  overthrow  of  Napoleon  in  1815  Suchet 
was  shorn  of  his  honors  but  the  rank  of  peer  of 
France  was  restored  to  him  in  1819.  He  left 
unfinished  his  (Memoirs  of  the  War  with 
Spaing  These  were  published  in  1829. 

SUCKER  STATE,  The,  a  popular  nick¬ 
name  for  the  State  of  Illinois,  whose  inhabitants 
are  sometimes  dubbed  ^suckers®  by  their  fellow 
citizens  of  neighboring  States.  The  following 
is  the  reputed  origin  of  the  epithet: 

“  The  western  prairies  are  full  of  the  holes  made  by  the 
crayfish,  which  burrows  to  reach  the  water  beneath  the  soil. 
In  the  early  days  of  the  country’s  settlement  travelers  armed 
themselves  with  slender  hollow  reeds,  which  they  thrust, 
when  thirsty,  into  these  natural  reservoirs,  and  thus  easily 
supplied  tneir  longings  by  sucking  the  water  through  the  reed 
or  pipe.” 

SUCKERS,  soft-rayed  teleostomous  fishes 
of  the  genus  Catostomus  and  related  genera  be¬ 
longing  to  the  family  Catostomidce  (q.v.).  The 
family  is  extremely  characteristic  of  the  fresh 
waters  of  North  America,  where  all  but  two  of 
the  60  or  more  species  are  found,  replacing  in 
our  fauna  the  carps  of  the  Old  World.  The  14 
recognized  genera  include,  besides  the  suckers 
proper,  the  blackhorse  and  redhorse,  the  buffalo- 
fish,  the  jumping  mullet  and  the  white  mullet. 
Many  of  these  fishes  exhibit  migratory  habits 
recalling  the  anadromous  marine  fishes,  mov¬ 
ing  regularly  in  the  spring  from  ponds  and 
lakes  into  the  fresher  waters  of  brooks  to 
spawn.  As  examples  of  this  large  group  the 
following  may  be  selected :  The  common  or 
white  sucker  ( Catostomus  teres  or  C.  com- 
mersonii )  reaches  a  length  of  15  to  18  inches, 
has  thick  protusible  lips  with  two  or  three  rows 
of  papillae,  about  65  scales  along  the  lateral  line 
and  a  rather  short  dorsal  fin.  The  color  is 
dusky  above,  light  olivaceous  on  the  side,  tinged 
in  the  spring  with  rosy  hues.  This  species  is 
exceedingly  common  in  rivers,  mill-dams,  ponds, 
etc.,  throughout  the  entire  eastern  half  of  the 
United  States.  Early  in  the  spring,  as  soon  as 
the  ice  is  out  of  the  streams,  this  species  leaves 
the  larger  bodies  of  water  and  deep  holes  and 
seeks  the  swift-running  brooks,  up  which  large 
schools  migrate  until  stopped  by  some  obstruc¬ 
tion,  to  deposit  their  spawn  in  the  upper  stony 
shallows.  At  this  season  they  take  the  hook 
eagerly,  especially  when  baited  with  earth¬ 
worms  ;  but  they  are  listless,  lazy  fishes  and 
never  afford  any  real  sport  nor  good  eating, 
except  for  a  short  time  in  early  spring.  In  the 
summer  they  are  soft  and  tasteless.  Many  are 
captured  in  small  nets  at  sluiceways,  etc.,  or 
even  in  the  hands  by  boys  who  wade  in  the 
streams  and  feel  for  them  under  overhanging 
banks.  Hog-sucker,  stone-roller  (C.  nigricans ) 
are  some  of  the  names  of  a  considerably  larger 
species,  with  larger  scales,  found  plentifully 
in  the  lakes  and  clear  swift  streams  of  much 
the  same  region.  Its  habits  are  similar  and 
favorite  methods  of  capture  are  spearing  and 


noosing  with  fine  copper  wire  or  horse-hair. 
Other  related  species  are  the  carp-sucker  or 
sail-fish  ( Ictiobus  velifer )  of  the  Mississippi 
Valley,  the  carp-sucker  of  the  Susquehanna 
River  (/  cyprinus),  the  chub-sucker  ( Erimyzon 
sucetta)  and  the  striped  sucker  ( Minytrema 
melanops)  of  the  Great  Lakes  and  Mississippi 
Valley.  Consult  Goode,  ( American  Fishes >( 
(New  York  1888). 

SUCKING-FISH.  See  Remora. 

SUCKLING,  Sir  John,  English  poet:  b. 
Twickenham,  Middlesex,  1609 ;  d.  Paris,  May 
or  June  1642.  He  was  educated  at  Trinity  Col¬ 
lege,  Cambridge,  was  admitted  at  Gray’s  Inn, 
traveled  in  France  and  Italy  and  essayed  to  cut 
much  of  a  figure  at  court.  Apparently  he  ac¬ 
companied  the  Marquis  of  Hamilton  with  the 
contingent  of  6,000  for  the  reinforcement  of 
Gustavus  Adolphus  and  took  part  in  Tilly’s 
defeat  before  Leipzig  (7  Sept.  1631).  In  1637 
he  had  his  play  of  ^glaura5  presented  with 
large  expenditures  for  its  mounting,  scenery 
having,  with  the  exception  of  masques,  been 
rarely,  if  at  all,  used  before  that  on  the  Eng¬ 
lish  stage.  He  marched  at  the  head  oi  a  levy 
of  a  hundred  horse,  recruited  by  himself,  to 
the  Scottish  border  in  May  1639,  and  he  was 
much  laughed  at  for  the  gorgeous  equipment 
of  his  troop.  He  set  on  foot  the  <(first  army 
plot,®  to  obtain  command  of  the  army  for 
Charles  I,  but  was  betrayed  to  the  opposition 
and  compeljed  to  escape  to  France.  The  col¬ 
lection  (Fragmenta  Aurea)  (1646)  contains  all 
of  his  work  that  is  of  any  importance,  com¬ 
prising  <Poems) ;  (Letters  to  Divers  Eminent 
Personages > ;  three  plays,  ^glauraB  (The 
Goblins)  and  (The  Tragedy  of  Brennoraltp  and 
a  tract  on  socinianism,  (An  Account  of  Religion 
by  Reason.*  His  plays  are  valuable  largely  for 
the  interspersed  poems.  Suckling  is  called  by 
Aubrey  the  inventor  of  the  game  of  cribbage. 
There  is  a  volume  of  selections  by  W.  C.  Haz- 
litt  (now  ed.,  1893).  Consult  ( Works  of  Sir 
John  Suckling, *  edited  by  A.  Hamilton  Thomp¬ 
son  (New  York  1910). 

SUCRE,  Antonio  Jose  de,  an-td'ne-o  ho-sa' 
da  soo'kra,  Venezuelan  military  officer:  b.  1793; 
d.  June  1830.  He  entered  the  insurrectionary 
army  in  1811,  and  in  1819  he  had  attained  the 
rank  of  brigadier-general.  With  the  assistance 
of  the  Peruvians  under  Santa  Cruz  he  gained 
the  decisive  ’victory  of  Pichincha,  24  May  1822, 
which  was  immediately  followed  by  the  capitu¬ 
lation  of  Quito.  He  totally  routed  the  Spanish 
forces  in  the  battle  of  Ayacueho,  9  Dec.  1824, 
the  most  brilliant  ever  fought  in  South  Amer¬ 
ica.  Sucre  promptly  followed  up  this  glorious 
victory  and  his  troops  entered  Cuzco  on  12 
December  in  triumph.  Upper  Peru  was  soon 
entirely  liberated  and  turned  into  a  republic 
called  Bolivia,  of  which  Sucre  was  elected  Presi¬ 
dent  in  1826.  An  insurrection  broke  out  in  1828 
and  Sucre  was  driven  from  the  country;  but 
he  returned  at  the  head  of  a  Colombian  army 
and  reinstated  himself.  He  was  assassinated 
in  the  neighborhood  of  Pasto. 

SUCRE,  or  CHUQUISACA,  choo-ke-sa'- 

ka,  Bolivia,  the  capital  of  the.  republic  and  of 
the  department  of  Chuquisaca,  in  the  extreme 
northwestern  corner  of  which  it  is  situated,  318 
miles  southeast  of  La  Paz.  It  is  now  reached 
by  rail  from  Mollepdo,  Peru,  via  La  Paz  and 
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from  Tacna  and  also  from  Argentina.  It  lies 
on  a  plateau  to  the  west  of  the  eastern  Cordil¬ 
lera,  8,987  feet  above  the  sea,  and  is  surrounded 
by  beautiful  mountain  scenery.  The  houses  are 
well  built  and  surrounded  by  gardens.  A  fine 
cathedral  and  a  number  of  other  public  build¬ 
ings  testify  to  the  former  wealth  of  the  city. 
Sucre  is  also  the  seat  of  the  oldest  university  in 
Bolivia,  as  well  as  of  other  high  educational 
institutions.  The  Supreme  Court  of  Bolivia 
sits  at  Sucre.  Sucre  was  founded  in  1536  on 
the  site  of  the  Indian  village  of  Chuquisaca.  In 
the  Colonial  period  it  was  called  La  Plata  and 
soon  acquired  great  wealth  and  importance 
from  its  rich  silver  mines.  It  was  later  eclipsed 
by  Potosi,  but  is  still  the  centre  of  a  prosperous 
mining  and  agricultural  region.  Although  it  is 
officially  the  capital,  the  national  government  is 
now  chiefly  administered  from  La  Paz.  Here 
Bolivian  independence  was  proclaimed  on  6 
Aug.  1825.  The  city  was  later  named  after 
Sucre,  first  President  of  the  new  republic. 
Pop.  24,000. 

SUDAN,  soo-dan',  or  SOUDAN,  is  the 
Arab  name  given  to  the  vast  extent  of  country 
in  central  Africa  which  lies  between  the  Sahara 
on  the  north,  Abyssinia  and  the  Red  Sea  on  the 
east,  the  countries  draining  the  Kongo  Basin 
on  the  south  and  Senegambia  on  the  west.  Its 
area  is  estimated  at  2,000,000  square  miles,  and 
its  population  at  from  10,000,000  to  20,000,000. 
The  inhabitants  comprise  numerous  nations  of 
different  races,  chiefly  the  negro,  together  with 
Arab  colonists  and  traders.  The  western  and 
central  Sudan  are  divided  into  a  number  of 
states  which  until  recently  maintained  their 
semi-independence.  It  is  now  virtually  all  con¬ 
trolled  by  England  and  France.  Bambarra, 
Gando,  Sokoto,  Adamawa,  Bornu,  Baghirmi, 
Wadai  and  others.  The  eastern  Sudan  includes 
Darfur,  Kordofan,  Senaar,  etc.  Egyptian  rule 
was  first  extended  to  the  eastern  Sudan  in  the 
early  part  of  the  19th  century  by  Mohammed 
Ali,  under  whom  Ibrahim  Pasha  carried  it  as 
far  south  as  Kordofan  and  Senaar.  An  Egyp¬ 
tian  expedition  under  Sir  Samuel  Baker  in  1870 
led  to  the  conquest  of  the  equatorial  regions 
on  the  Nile  farther  south  than  the  Sudan 
proper,  of  which  General  Gordon  was  appointed 
governor-general  in  1874.  On  the  fall  of  Ismail 
Pasha  of  Egypt,  Gordon  was  recalled  and 
hordes  of  Turks,  Circassians  and  Bashi-Ba- 
zouks  were  let  loose  to  plunder  the  Sudanese. 
Egyptian  misrule  then  became  intolerable,  and 
in  this  crisis  appeared  Mohammed  Ahmed  of 
Dongola,  who  gave  himself  out  to  be  the  Mahdi, 
the  long-expected  redeemer  of  Islam.  (See 
Egypt),  Emin  Pasha  (Eduard  Schnitzer)  was 
appointed  governor  of  the  equatorial  province 
on  the  Upper  Nile,  north  of  the  Albert  Nyanza, 
by  Gordon  in  1878. 

During  1881-82  the  Mahdi  destroyed  nearly 
every  Egyptian  force  sent  against  him,  but  in 
the  spring  of  1883  elaborate  preparations  were 
made  to  suppress  the  rebellion.  A  well- 
equipped  army,  organized  and  commanded  by 
Colonel  Hicks,  an  old  Anglo-Indian  officer  who 
had  entered  the  Egyptian  service,  began  its 
march  up  the  Nile  in  September  with  the  inten¬ 
tion  of  striking  at  once  at  El  Obeid,  the  head¬ 
quarters  of  the  Mahdi.  But,  after  enduring 
many  hardships,  Hicks’  army  was  led  by  a 
treacherous  guide  into  an  ambuscade  and  anni¬ 


hilated.  Colonel  Coetlogon,  the  British  officer 
at  Khartum,  at  once  adopted  defensive  meas¬ 
ures,  and  called  in  as  far  as  possible  the  outly¬ 
ing  garrisons.  After  some  further  reverses 
the  British  government  advised  the  khedive  to 
relinquish  the  country  south  of  Wady  Haifa 
or  the  second  Nile  cataract.  English  troops 
were  sent  out  to  relieve  the  garrisons  of  East¬ 
ern  Sudan,  and  General  Gordon  undertook  to 
effect  the  withdrawal  of  the  garrisons  of  Khar¬ 
tum  and  other  places,  unaccompanied  by  Eng¬ 
lish  troops.  In  a  short  time  he  was  shut  up  in 
Khartum,  and  in  the  autumn  of  1884  a  British 
force  under  Lord  Wolseley  was  sent  up  the 
Nile  to  effect  his  relief.  This  expedition  was 
too  late  to  accomplish  its  object.  Khartum  was 
stormed  by  the  Mahdists  in  January  1885,  and 
Gordon  was  butchered. 

After  the  successful  revolt  of  the  Mahdi  the 
Red  Sea  and  Somali  possessions  of  Egypt  were 
occupied  by  Italy  and  Britain,  respectively,  and 
Darfur  threw  off  the  Egyptian  yoke,  but  the 
equatorial  province  was  held  by  Emin  Pasha  till 
he  was  relieved  by  Stanley.  In  1896  an  Egyp¬ 
tian  force  under  the  sirdar,  Sir  Herbert  Kitch¬ 
ener,  proceeded  up  the  Nile,  occupying  Dongola 
on  23  September  of  that  year,  and  taking  pos¬ 
session  of  Abu  Hamed  and  Berber  during 
1897.  Early  in  September  1898  the  Mahdist 
forces,  under  the  command  of  the  Mahdi’s  suc¬ 
cessor,  the  Khalifa,  were  completely  defeated 
at  the  battle  of  Omdurman  and  Khartum  was 
reoccupied  by  the  Egyptian  forces.  About  the 
same  time  the  question  of  the  southern  limit 
of  the  Egyptian^  Sudan  was  raised  by  the  occu¬ 
pation  of  Fashoda,  a  little  north  of  the  Sobat 
River,  by  a  French  force  under  Major  Mar- 
chand.  By  an  Anglo-French  agreement  in  1899 
the  western  boundary  was  drawn  so  as  to  leave 
Wadai  to  France  and  Darfur  and  the  Bahr-el- 
Ghazal  to  the  Egyptian  Sudan.  In  the  same 
year  the  22d  parallel  of  latitude  was  declared 
to  be  the  northern  boundary  of  the  Egyptian 
Sudan,  which  is  now  under  the  government  of 
Britain. 

Bibliography  —  Alford,  H.  S.  L.,  (The  Eng¬ 
lish  Soudan:  Its  Loss  and  its  Recovery)  (Lon¬ 
don  1898)  ;  Arminjon,  Pierre,  (La  situation 
economique  et  financiere  de  l’Egypte,  le  Soudan 
Lgyptien)  (Paris  1911)  ;  Barth,  Heinrich, 
(Travels  and  Discoveries  in  North  and  Cen¬ 
tral  Africa,  1849-55 5  (English  trans.,  2d  ed.,  5 
vols.,  New  York  1857-58)  ;  Budge,  E.  T.,  Wallis 
(editor),  ( Cooks’  Handbook  for  Egypt  and  the 
Egyptian  Sudan5  (3d  ed.,  New  York  1911)  ; 
Churchill,  W.  L.  S.,  (River  War:  An  Historical 
Account  of  the  Reconquest  of  the  Soudan5  (2 
vols.,  New  York  1902)  ;  Crossland,  Cyril, 
( Desert  and  Water  Gardens  of  the  Red  Sea5 
(ib.  1913)  ;  Gaffarel,  Paul,  (Le  Senegal  et  le 
Soudan  Frangais5  (Paris  1890)  ;  Gessi,  Romolo, 
( Seven  Years  in  the  Soudan5  (English  trans., 
London  1892)  ;  Junker,  Wilhelm,  <  Travels  in 
Africa5  (English  trans.,  London  1892)  ;  Kumm, 
H.  K.  W.,  (The  Sudan :  A  Short  Compendium 
of  Facts  and  Figures5  (2d  ed.,  ib.  1909)  ;  id., 
(From  Hausaland  to  Egypt5  (ib.  1911)  ;  Low, 
(Sir)  S.,  (E,gypt  in  Transition5  (London  1913)  ; 
McMichael,  H.  A.,  (Tribes  of  Northern  and 
Central  Kardofan5  (New  York  1913)  ;  Mardon, 
H.  W.,  ( Geography  of  Egypt  and  the  Anglo- 
Egyptian  Sudan5  (London  1902)  ;  Parke,  T., 
H.,  (My  Personal  Experiences  in  Equatorial 
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Africa>  (New  York  1891)  ;  Robinson,  C.  H., 
(Hausaland,  or  Fifteen  Hundred  Miles 
Through  the  Central  Soudan)  (London  1897)  ; 
Schweinfurth,  Georg,  (Heart  of  Africa)  (Eng¬ 
lish  trans.,  by  E.  E.  Frewer,  2  vols.,  New  York 
1874)  ;  Stanley,  H.  M.,  (In  Darkest  Africa) 
(new  ed.,  ib.  1913)  ;  Steevens,  G.  W.,  (With 
Kitchener  to  Khartum*  (new  ed.,  ib.  1914)  ; 
Stevens,  E.  S.,  (My  Sudan  Year)  (ib.  1913)  ; 
Wingate,  F.  R.,  (Mahdiism  and  the  Sudan, 
1881— 90)  (London  1891). 

SUDBURY,  Canada,  town  and  capital  of 
the  district  of  the  same  name,  Ontario,  situated 
to  the  north  of  Georgian  Bay,  on  the  Canadian 
Pacific,  the  Canadian  Northern  and  the  Algoma 
Eastern  railroads,  443  miles  west  of  Montreal 
and  182  miles  east  of  Sault  Ste.  Marie..  The 
branch  to  Sault  Ste.  Marie  leaves  the  main  line 
here.  Two  short  railway  lines  connect  the  town 
with  its  celebrated  mines  of  nickel  and  copper. 
The  ores  are  partly  reduced  in  furnaces  near 
the  town.  The  town  is  the  seat  of  a  govern¬ 
ment  school  of  mines  and  of  a  Jesuit  college. 
Pop.  4,150. 

SUDERMANN,  Hermann,  German  drama¬ 
tist  and  novelist :  b.  Matziken  (near  Heydekrug), 
East  Prussia,  30  Sept.  1857.  His.  father  was  a 
brewer,  .  descended  from  a  family  of  Dutch 
Mennonites,  one  of  whom  was  the  didactic  and 
moralistic  author  Daniel  Sudermann  ( 1550— 
1632),  who  wrote  in  German.  Hermann  Suder¬ 
mann  attended  the  Realschule  at  Elbing,  the 
Realgymnasium  at  Tilsit,  earning  a  living  at  the 
same  time  as  an  apothecary’s  apprentice,  and 
went  to  the  University  of  Konigsberg,  where 
he  studied  philology  and  history  until  1877.  In 
the  latter  year  he  went  to  Berlin  and  became  a 
tutor  to  various  Berlin  families,  including  that 
of  the  author  Hans  Hopfen  (1835-1904).  He 
then  turned  to  journalism  (his  first  charge  was 
that  of  co-editor  of  the  Deutsches  Reichshlatt, 
1881-82),  which  was  to  be  his  introduction  to 
literature.  In  1891  he  married  the  authoress 
Klare  Lauckner,  a  widow  ( nee  Schulz,  b.  14 
Feb.  1861).  Sudermann  later  retired  to  a  villa 
at  Grunewald,  a  suburb  of  Berlin,  and  now 
spends  much  of  his  time  at  his  castle  of  Blan- 
kensee,  near  Trebbin,  which  the  enormous 
royalties  on  his  plays  enabled  him  to  acquire. 
But  his  first  successes  were  not  in  the  field  of 
the  drama,  but  in  the  novel  and  short  story. 
(Im  Zwielicht*  ((In  the  Twilight1*),  a  volume 
of  short  stories,  appeared  in  1887  (36th  ed., 
1910),  followed  in  the  same  year  by  (Frau 
Sorge)  (English  translation  may  be  had  under 
the  name  (Dame  Care*),  his  most  famous 
novel.  The  latter  is  a  powerful,  simply  con¬ 
structed,  objective  work,  excellent  in  suggestion 
of  tone  and  milieu,  with  a  somewhat  sensa¬ 
tional  ending.  Bjornson’s  story,  (Arne,*  was 
probably  used  as  a  model,  and  Sudermann’s 
work  in  turn  served  as  the  model  for  Frens- 
sen’s  great  success,  Uorn  Uhl.1*  The  125th  edi¬ 
tion  of  (Frau  Sorge*  was  printed  in  1912. 
After  another  volume  of  short  stories  ((Die 
Geschwister*  1888),  came  another  strong  but 
somewhat  more  vulgar  novel,  (Der  Katzensteg1* 
(1889;  English  translation  to  be  had  under  the 
title  <Regina)).  Although  his  talent  as  a  nar¬ 
rator  is  very  great,  he  felt  his  skill  as  a  drama¬ 
tist.  to  be  greater,  and  in  the  same  year  (1889, 
which  is  the  year  of  the  opening  of  the  realistic 
movement  in  the  German  theatre  (consult  arti¬ 


cles  on  Fontane,  Gerhart  Hauptmann),  his  first 
play,  (Ehre)  (<Honor))  was  played  in  the  Les¬ 
sing  Theatre,  Berlin,  on  27  November.  This 
play,  which  had  been  originally  intended  to  be  a 
tragedy,  and  which,  on  Blumenthal’s  advice, 
had  been  conducted  to  a  (happy  ending,*  was 
a  pseudo-Nietzschean  attack  on  the  morality 
of  the  lowly  and  had  a  great  success.  The  next 
play,  (Sodoms  Ende*  (5  Nov.  1890),  a  tragedy 
of  artistic  life  in  Berlin,  was  not  a  success.  It 
was  followed  by  <Heimat)  (7  Jan.  1893),  in 
which  Sudermann  again  emphasizes  the  right 
of  the  artist  to  a  freer  moral  life  than  that  of 
the  petty  bourgeoisie,  and  which  is  constructed 
with  such  telling  dramatic  effect,  that  this  play 
has  carried  Sudermann’s  reputation  all  over 
the  world.  Every  great  actress  considers 
<Magda)  (in  English  the  play  is  known  by 
that  name),  the  heroine  of  <Heimat,)  to  be  one 
of  the  touchstones  of  her  profession.  There  is 
in  this  play  some  of  the  moralistic  and  didactic 
tendency  of  the  later  French  dramatists,  es¬ 
pecially  the  younger  Dumas,  and  all  of  their 
technical  finesse.  Sudermann  attempted  an¬ 
other  long  novel,  (Das  hohe  Lied1*  (English 
translation,  (The  Song  of  Songs1*)  in  1908. 
His  latest  work  of  which  any  report  has 
reached  this  country  is  the  dramatic  cycle  (Die 
entgotterte  Welt*  ((The  World  made  God¬ 
less*),  of  which  one  section,  (Die  gutge- 
schnittene  Ecke*  (performed  at  the  Lessing 
Theatre,  28  Jan.  1916),  treats  satirically  of  the 
sordid  commercial  phases  of  theatrical  art  in 
Berlin.  On  the  whole,  Sudermann  must  be 
regarded  as  a  seeker  for  sensational  effect  and 
high  royalties,  in  which  he  has  been  extremely 
successful.  The  permanent  value  of  his  work 
is  slight.  But  its  present  popularity  renders  it 
important  to  study  it  as  a  symptom  of  the 
times.  His  other  works  are  Holanthes  Hoch- 
zeit*  (short  story,  1892)  ;  (Es  war*  (novel, 
1894).;  (Die  Schmetterlingsschlacht*  (1895)  ; 
^orituri*  (three  one-act  plays,  1896)  ;  (Das 
Gluck  im  Winkel*  (1896)  ;  ( Johannes*  (1898)  ; 
(Johannisfeuer*  (1901)  ;  (Es  lebe  das  Leben* 
(1902);  (Das  Blumenboot*  (1905);  <Strand- 
kinder*  (1909)  ;  (Der  Bettler  von  Syrakus* 
(1911);  (Der  gute  Ruf*  (1912).  See  Magda. 

Jacob  Wittmer  Hartmann, 
The  College  of  the  City  of  New  York. 
SUDETIC  MOUNTAINS,  or  SUDE- 
TENGEBIRGE,  soo-de'ten-ge-bre"ge,  Cen¬ 
tral  Europe,  a  range  of  mountains  running  along 
the  northeastern  boundary  of  Moravia  and  Bo¬ 
hemia,  which  it  separates  from  Silesia.  It  rises 
from  the  valley  containing  the  headstreams  of 
the  Oder,  north  of  the  Carpathian  Mountains 
in  Moravia,  and  ends  on  the  southern  boundary 
of  Saxony,  where  the  Elbe  separates  it  from  the 
Erz  Mountains.  Its  length  is  192  miles.  It  is 
a  continuous  ridge  only  in  its  middle  portion, 
which  is  known  as  the  Riesengebirge.  The  two 
ends  spread  out  in  the  form  of  plateaus  trav¬ 
ersed  by  numerous  minor  ranges.  The  slopes 
are  covered  with  pine  forests  below  which  are 
fertile  fields,  while  the  higher  summits  are  bare. 
The  highest  point,  Schneekoppe,  has  an  altitude 
of  5,265  feet.  The  range,  which  consists  mainly 
of  primitive  rocks,  is  rich  in  minerals,  especially 
iron,  lead,  copper,  and  zinc.  Coal  is  found  in 
paying  quantities  in  the  southeastern  quarter  of 
the  range. 

SUDORIFICS.  See  Diaphoretics. 
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__ SUDRAS.  See  Caste. 

SUDWORTH,  George  Bishop,  American 
dendrologist  and  botanist:  b.  Kingston,  Wis., 
31  Aug.  1862.  He  was  graduated  at  the  Uni¬ 
versity  of  Michigan  (department  of  literature 
and  science)  1885;  instructor  of  botany  in  State 
Agricultural  College  of  Michigan  1886;  botanist 
in  United  States  Agricultural  Department  from 
1889  to  1898  and  dendrologist  in  the  Bureau  of 
Forestry  and  forest  service  of  the  same  depart¬ 
ment  since  1898.  He  has  written  numerous 
papers  and  works  on  North  American  trees  and 
is  a  member  of  various  scientific  societies. 

SUE,  Marie-Joseph  Eugene,  mare  zho-zef 
e-zhan  sii,  French  novelist:  b.  Paris,  10  Dec. 
1804;  d.  3  Aug.  1857.  He  adopted  his  father’s 
profession  of  medicine,  became  a  surgeon  in  the 
army  and  served  in  Spain  in  1823.  In  1825  he 
joined  the  naval  service  and  in  the  capacity  of 
surgeon  was  present  at  the  battle  of  Navarino 
in  1827.  On  his  father’s  death  in  1829  he  inher¬ 
ited  an  immense  fortune  and,  having  aban¬ 
doned  his  profession,  he  devoted  himself  to  lit¬ 
erary  composition.  His  first  work  was  a  sea 
novel  entitled  (Kernock  le  pirate,5  which  was 
quickly  followed  by  (Plick  et  Plock,5  (Atar- 
Gull,5  (La  Salamandre5  and  (La  Vigie  de  Koat- 
venP  He  now  entered  the  departments  both 
of  historical  fiction  and  the  novel  of  real  life. 
Of  the  former  description  were  (Latreaumont,5 
(Jean  Cavalier)  and  '■Le  Commandeur5  ;  of  the 
latter  were  Arthur,*  (L’H6tel  Lambert5  and 
(Mathilde.5  But  his  most  famous  works  are 
(Les  Mysteres  de  Paris5  and  (Le  Juif  Errant,5 
well  known  in  English  as  (The  Mysteries  of 
Paris5  and  (The  Wandering  Jew.5  His  later 
novels  are  (L’Enfante  Trouve,5  (Les  Sept 
Peches  Capitaux5  and  (Les  Mysteres  du  Peu- 
ple.5  In  1850  he  was  elected  to  the  Constituent 
Assembly  and  sat  as  an  advanced  radical.  After 
the  coup  d’etat  by  Napoleon  III  in  1851  he  was 
exiled  and  retired  to  Annecy.  See  Wandering 
Jew,  The,  and  consult  Mirecourt,  Eugene  de, 
(Eugene  Sue5  (4th  ed.,  Paris  1870). 

SUESS,  zus,  Eduard,  Austrian  geologist 
and  seismologist :  b.  London,  England,  20 
Aug.  1831 ;  d.  25  April  1914.  He  studied  at 
the  Universities  of  Prague  and  Vienna  and 
was  appointed  (1852)  assistant  of  the  Court 
Mineral  Cabinet.  In  1867  he  was  made  pro¬ 
fessor  of  geometry  at  the  University  of 
Vienna,  in  the  same  year  being  elected  mem¬ 
ber  of  the  Akademie  der  Wissenschaft,  Vienna, 
of  which  he  was  vice-president  in  1897,  and 
president  from  1897-1911.  He  wrote  (Ent- 
stehung  der  Alphen>  (1875)  ;  (Zukunft  des 
Goldes5  (1877)  ;  (Zukunft  des  Silbers5  (1892)  ; 
(Das  Antlitz  der  Erde5  (1883-1901). 

SUET.  See  Tallow. 

SUETONIUS,  swe-to'ni-us  (full  name, 
Gaius  Suetonius  Tranquillus),  a  Roman 
writer,  the  son  of  a  military  tribune,  flourished 
about  100  a.d.  Little  is  known  of  the  circum¬ 
stances  of  his  life.  He  distinguished  himself  as 
an  advocate,  obtained  the  tribuneship  through 
the  influence  of  Pliny  the  Younger  and  was 
appointed  secretary  to  the  Emperor  Hadrian. 
His  chief  works  are  (Vitae  Duodecim  Caesarum5 
and  the  treatises  (De  Ulustribus  Grammaticis5 
and  (De  Claris  Rhetoribus.5  The  former  work 
gives  an  interesting  account  of  the  12  first 
Roman  emperors  from  Julius  Caesar  to  Domi- 


tian  and  is  of  great  value  from  the  light  which 
it  throws  on  domestic  manners  and  customs. 
Among  the  best  editions  of  Suetonius  are  those 
of  Wolf  (1802),  Baumgarten-Crusius  (1816- 
18)  and  Roth  (1858). 

SUEVI,  swe'vi,  the  general  name  of  a 
number  of  united  tribes  who,  before  the  Chris¬ 
tian  era,  inhabited  the  greater  part  of  Ger¬ 
many.  The  Hermunduri,  Semnones,  Lombards, 
Angles,  Vandals,  Burgundians,  Rugii  and 
Heruli  were  the  most  important,  at  least  the 
best  known.  In  Caesar’s  time  they  advanced  to 
the  Neckar  and  the  Rhine.  The  Visigoths  over¬ 
came  them  entirely  in  586  and  their  empire  and 
name  disappeared  from  Spanish  history. 

SUEZ,  soo'ez,  Egypt,  town  on  the  borders 
of  Arabia,  situated  at  the  north  end  of  the  Red 
Sea,  and  at  the  south  end  of  the  Suez  Canal,  76 
miles  east  of  Cairo,  with  which  and  with 
Alexandria  and  other  towns  it  is  connected  by 
rail.  Formerly  it  was  a  small,  ill-built,  miser¬ 
able-looking  place,  badly  supplied  with  fresh 
water;  but  the  construction  of  the  Suez  Canal, 
and  of  the  fresh-water  canal  from  the  Nile,  has 
caused  a  great  change.  The  fresh-water  canal 
has  been  taken  advantage  of  for  irrigation, 
which  has  quite  altered  the  appearance  of  the 
land  around.  In  the  town  the  houses,  offices 
and  warehouses  of  European  merchants  are 
now  to  be  seen  in  every  direction.  Among  the 
principal  buildings  are  the  Greek  church, 
viceroy’s  villa,  two  hospitals,  custom-house,  etc. 
There  is  here  a  salt  manufactory  established  by 
the  Egyptian  government.  A  stone  pier  carry¬ 
ing  a  railway  stretches  from  the  town  across  an 
extension  of  the  Red  Sea  (dry  at  low  water) 
to  Port  Ibrahim,  at  the  mouth  of  the  Suez 
Canal.  The  population  before  the  construction 
of  the  canal  was  1,500;  at  present  it  is  in  ex¬ 
cess  of  18,000. 

SUEZ,  Gulf  of,  an  arm  of  the  Red  Sea, 
lying  along  the  east  coast  of  the  Sinaitic  Penin¬ 
sula. 

SUEZ,  Isthmus  of,  an  isthmus  which 
unites  Asia  and  Africa,  and  separates  the 
Mediterranean  from  the  Red  Sea;  now  inter¬ 
sected  by  the  Suez  Canal. 

SUEZ  CANAL.  This  great  canal,  which 
may  be  said  to  have  converted  Africa  into  an 
island,  runs  for  nearly  100  miles  from  Port 
Said  on  the  Mediterranean  to  Suez  on  the  Red 
Sea,  forming  a  channel  navigable  for  large  ves¬ 
sels  between  the  two.  It  is  not  the  first  work 
of  the  kind  constructed  in  the  same  locality  — 
a  large  canal  from  the  Red  Sea  to  the  Nile  be¬ 
ing  known  to  have  existed  from  six  centuries 
before  the  Christian  era  to  the  latter  part  of 
the  8th  century  after  it,  when  it  finally  became 
choked  up  and  useless.  Napoleon  I,  when  in 
Egypt,  had  thoughts  of  making  a  great  ship 
canal  across  the  isthmus;  and  from  that  time 
various  schemes  for  accomplishing  this  were 
proposed.  At  last,  about  1854,  M.  Ferdinand 
de  Lesseps,  a  French  engineer,  obtained  from 
the  late  Said  Pasha,  viceroy  of  Egypt,  the  con¬ 
cession  or  exclusive  privilege  of  making  a  ship 
canal  from  Suez  to  Tineh  on  the  Mediterra¬ 
nean;  and  after  his  plans  had  been  weighed  and 
debated  for  years  he  was  able  to  form  a  com¬ 
pany  in  1858__for  the  purpose  of  carrying  them 
out.  Half  the  shares  were  taken  in  France,  one- 
fourth  in  Egypt  and  very  few  in  England, 
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mainly  owing  to  Lord  Palmerston’s  objections 
on  political  grounds  and  Robert  Stephenson’s 
on  engineering  considerations.  After  many  com¬ 
promises  the  following  important  conditions 
were  agreed  to :  The  land  on  both  sides  of  the 
canal  is  to  be  retained  by  the  company  for  99 
years.  The  quantity  of  this  land  is  only  to  be 
sufficient  for  the  purposes  of  the  canal  and  for 
the  various  works  at  Port  Said,  Ismailia,  and 
Suez;  none  of  it  is  to  be  sold  to  other  parties. 
All  persons  residing  upon  the  conceded  land  are 
to  be  subject  to  the  same  local  and  consular 
jurisdiction  as  residents  in  other  parts  of 
Egypt.  Some  of  the  privileges  originally 
granted  to  the  company  by  the  viceroy  of 
Egypt  were  bought  back  by  him  at  very  high 
prices;  some  others  he  was  unable  to  fulfil  and 
paid  a  corresponding  compensation  by  remit¬ 
ting  certain  demands  which  he  would  have  been 
otherwise  entitled  to  make.  In  these  and  in 
other  ways  the  viceroy  became  largely  inter¬ 
ested  in  the  scheme.  In  November  1875  the 
British  government  bought  from  the  viceroy  his 
interest  in  the  canal,  consisting  of  176,602 
shares,  for  $20,000,000. 

The  work  was  begun  on  25  April  1859  and 
it  was  estimated  that  the  canal  would  be  wholly 
completed  in  1864,  at  a  cost  of  $30,000,000.  It 
was  opened  only  on  17  Nov.  1869,  and  the  total 
cost  was  about  $80,000,000..  Large  numbers  of 
men  were  of  course  required  for  the  works, 
and  crowds  of  Fellahin,  Arabs,  Nubians,  Ne¬ 
groes,  Sicilians,  Greeks,  etc.,  were  engaged 
upon  them,  while  dredges  and  other  machines 
of  great  power  were  also  employed.  To  facili¬ 
tate  the  construction  of  the  great  canal  a  service 
canal  20  feet  wide  and  five  deep  was  constructed 
for  part  of  the  distance,  by  which  men  and 
materials  could  easily  be  conveyed.  A  canal 
was  also  constructed  for  bringing  fresh  water 
from  the  Nile  at  Bulak  near  Cairo,  since  with¬ 
out  an  extensive  supply  of  this  necessity  of  life 
the  canal  works  could  not  have  been  carried  on 
in  the  waterless  region  of  the  isthmus.  This 
canal  reaches  the  salt-water  canal  at  Ismailia, 
about  midway  between  the  Mediterranean  and 
the  Red  Sea,  and  then  runs  almost  parallel  to 
the  course  of  the  ship-canal  till  it  arrives  at 
Suez.  Previously  existing  canal  works  were 
partly  available  for  the  fresh-water  canal.  It 
has  proved  a  boon  to  the  country  all  along  its 
banks.  It  is  about  40  feet  wide  and  9  deep, 
and  is  used  for  navigation  as  well  as  for 
domestic  purposes  and  irrigation.  From  Is¬ 
mailia  to  Port  Said  fresh  water  from  this  canal 
is  conveyed  through  large  pipes.  Plugs  are  in¬ 
serted  in  the  pipe  along  the  route  where  neces¬ 
sary  to  allow  the  withdrawal  of  water  for 
domestic  or  other  purposes.  The  great  canal 
itself  differs  in  dimensions  in  different  places, 
being  narrowest  where  the  amount  of  cutting 
was  greatest.  For  about  four-fifths  of  its 
length  (77  miles)  it  was  at  first  327  feet  wide  at 
the  surface,  72  at  the  bottom  and  26  deep;  for 
the  remainder  (22  miles)  it  was  only  196  feet 
wide  at  the  surface,  the  other  dimensions  being 
the  same.  Many  portions  of  the  canal  were 
easily  enough  made,  but  at  other  points  the  ex¬ 
cavation  demanded  an  immense  amount  of  labor. 
In  one  place  the  workmen  had  to  cut  a  passage 
90  feet  deep  and  200  wide  through  sandstone 
rock.  Port  Said  was  chosen  as  the  Mediterra¬ 
nean  entrance  of  the  canal  instead  of  Tineh,  be¬ 


cause  here  the  deep  water  is  nearer  the  shore. 
It  has  grown  up  since  the  works  commenced, 
and  possesses  basins,  quays,  a  lofty  lighthouse 
with  electric  light,  etc.,  and  a  harbor  protected 
by  two  breakwaters  or  piers,  the  one  2,070  yards 
long,  the  other  2,730.  Leaving  Port  Said  the 
canal  first  passes  for  about  24  miles  along  the 
eastern  margin  of  Lake  Menzaleh,  an  extensive 
and  very  shallow  lagoon.  The  water  of  the 
lake  is  not  admitted  into  the  canal,  which  is 
confined  between  embankments,  and  is  from  26 
to  29  feet  deep  —  much  deeper  than  the  lake. 
Beyond  Lake  Menzaleh  occurs  a  sandy  strip  of 
three  or  four  miles,  after  which  the  canal  enters 
Lake  Ballah,  where  embanking  and  dredging 
had  again  to  be  resorted  to;  passing  through 
this  for  about  eight  miles  it  next  runs  through 
a  land  portion  of  the  same  length,  in  which 
occurs  the  formidable  cutting  mentioned  above, 
and  it  then  reaches  Lake  Timsah,  about  half 
way  across  the  isthmus.  This  is  a  small  lake, 
and  had  long  been  dry,  but  is  now  filled  with 
sea-water,  and  abounds  with  fish.  Lake  Tim¬ 
sah  is  a  stopping  place  for  vessels  passing 
through  the  canal,  and  affords  a  large  space 
suitable  for  anchoring.  Between  Port  Said  and 
Lake  Timsah  the  canal  is  nearly  straight,  and 
between  the  former  place  and  Lake  Ballah  quite 
so ;  the  southern  half  of  its  course  is  more 
winding.  On  the  western  shore  of  Lake  Tim¬ 
sah  is  situated  the  town  of  Ismailia,  which  owes 
its  existence  entirely  to  the  canal  and  the  rail¬ 
way  which  connects  it  with  Zagazig,  Cairo  and 
Alexandria.  At  Ismailia  the  fresh-water  canal 
is  connected  with  the  great  canal  by  means  of 
locks,  their  levels  being  different.  In  the  nine 
miles  through  which  the  great  canal  is  carried 
after  leaving  Lake  Timsah  enormous  quantities 
of  rock  had  to  be  removed ;  then  come  the  Bit¬ 
ter  Lakes,  like  Lake  Timsah  formerly  dried  up, 
but  now  filled  with  sea-water;  then  a  length  of 
17  miles,  partly  through  a  shallow  lake,  partly 
through  a  sandy  desert,  after  which  the  canal 
reaches  its  terminus  at  Suez.  Extensive  works 
have  been  constructed  here,  among  which  are  a 
mole  850  yards  long;  a  dry  dock,  413  feet  by 
95,  built  by  the  Khedive  of  Egypt;  another,  360 
feet  by  85,  for  the  Peninsular  and  Oriental 
Company,  etc. 

The  shipping  passing  through  the  canal  has 
steadily  increased  since  its  opening.  In  1870, 
486  vessels,  of  a  total  burden  of  654,915  tons, 
sailed  through  it,  yielding  the  company  an  in¬ 
come  of  $1,032,000;  in  1874,  1,264  vessels  of 
1,649,188  tons  passed  through  and  the  receipts 
amounted  to  over  $5,000,000.  In  1913,  4,979 
ships  of  a  total  tonnage  of  19,785,040  passed 
through  the  canal,  the  passengers  on  these  ships 
numbering  282,235.  In  1922,  4,345  vessels  of 
20,743,245  net  tons  passed  through  the  canal. 
The  following  table  covers  the  ships  of  those 
nations  chiefly  represented  in  1922: 


NATIONALITY 

Number 

Tonnage 

British . 

2,384 

143 

458 

207 

239 

223 

11,300,633 

708,558 

2,033,000 

959,367 

909,976 

1,020,984 

American . 

Dutch . 

French . 

Italian . 

Japanese . 

SUFFERN  —  SUFFOLK 


The  tolls  charged  were  nine  francs  per  ton 
for  laden  passenger  or  cargo  steamers  and  war¬ 
ships  ;  six  and  one-half  francs  per  ton  .for  ships 
in  ballast  without  passengers  and  10  francs  for 
each  passenger.  Successive  reductions  in  the 
tolls  in  1911,  1912  and  1913  have  made  the 
charges  equal  to  the  rates  proposed  for  the 
Panama  Canal.  (See  Panama  Canal).  The 
fact  that  Britain  was  miserably  represented  on 
the  board  of  management  in  course  of  time 
created  much  dissatisfaction  among  British 
shipowners,  and  in  1883  there  was  much  talk 
about  the  construction  of  a  second  canal.  This 
came  to  nothing,  but  led  to  the  widening  and 
deepening  of  the  existing  canal  and  the  con¬ 
struction  of  large  basins  to  allow  north  and 
south-going  vessels  to  pass  each  other.  The 
depth  is  now  (since  1913)  36  feet,  accommoda¬ 
ting  vessels  of  3 \l/2  feet  draught.  An  electric 
lighting  system  has  also  been  installed  which 
permits  of  navigation  being  carried  on  at  night. 
The  distance  between  London  and  Bombay  by 
the  old  route  round  the  Cape  is  about  11,220 
miles ;  by  the  new  route  opened  up  by  the  canal 
6,332  miles.  Steamships  are  allowed  to  sail  at 
a  speed  of  five  to  six  knots  an  hour  along  the 
canal.  Consult  Statesmans’  Year  Book. 5  See 
Canals. 

SUFFERN,  N.  Y.,  village  of  Rockland 
County,  on  the  Erie  Railroad,  32  miles  north 
by  west  of  New  York.  It  has  iron  works, 
foundry,  etc.  Pop.  (1920)  3,154. 

SUFFIELD,  Conn.,  town  in  Suffield  town¬ 
ship,  Hartford  County,  on  the  New  York,  New 
Haven  and  Hartford  Railroad.  It  is  16  miles 
north  of  Hartford  and  has  chiefly  tobacco  and 
cigars  as  its  manufactures.  Pop.  3,841. 

SUFFOLK,  suf'ok,  Va.,  town  and  county- 
seat  of  Nansemond  County,  on  the  Nansemond 
River,  and  on  the  Atlantic  Coast  Line,  the 
Southern,  the  Seaboard  Air  Line,  the  Norfolk 
and  Western,  the  Norfolk  and  Southern  and  the 
Virginian  railroads,  about  20  miles  southwest 
of  Norfolk.  It  is  in  an  agricultural  region. 
The  chief  manufacturing  industries  are  woolen 
mills,  lime  kilns,  lumber  mills,  iron  works, 
grist  mills,  peanut  factories,  machine  shops  and 
truck  package  plants.  Large  quantities  of 
oysters  are  shipped  during  the  season.  Ac¬ 
cording  to  the  government  census,  there  are  in 
Suffolk  100  manufacturing  establishments,  with 
over  $2,000,000  capital  invested  and  employing 
over  3,000  persons.  The  cost  <of  material  used 
annually  amounts  to  more  than  $1,060,000. 
There  are  three  _  banks  with  a  combined  capital 
of  $210,000.  The  educational  institutions  are 
the  public  schools.  Pop.  (1920)  9,123. 

SUFFOLK  (Va.),  Operations  Around 
and  Siege  of.  Soon  after  the  occupation  of 
Norfolk  and  Portsmouth  by  the  Union  tioops, 
10  May  1862,  a  force  was  pushed  out  to  occupy 
Suffolk,  25  miles  southwest  of  Portsmouth  by 
the  Seaboard  and  Roanoke  Railroad,  and  at  the 
head  of  Nansemond  River,  by  which  it  had  com¬ 
munication  with  the  mouth  of  James  River,  and 
also  Petersburg  and  Richmond  by  the  Norfolk 
and  Petersburg  Railroad.  It  was  not  only  an 
important  outpost  to  Portsmouth,  and  the  key 
to  the  mouth  of  James  River,  but  also  the  key 
to  all  operations  in  the  region  bordering  on  the 
Nansemond  and  the  Dismal  Swamp,  and  was 
a  favorable  point  for  operations  against  the 
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Weldon  and  Petersburg  Railroad.  The  Confed¬ 
erates  began  active  measures  to  reoccupy  the 
place.  Late  in  August  it  was  held  by  General 
Mansfield  with  about  6,000  men  and  six  guns. 
About  half  of  the  garrison  was  withdrawn  early 
in  September  and  sent  to  the  Army  of  the 
Potomac,  and  with  them  went  Mansfield.  Tak¬ 
ing  advantage  of  the  reduction  of  the  garrison, 
the  Confederates  began  preparations  to  attack 
the  place,  and  on  22  September  Gen.  J.  J.  Peck 
was  placed  in  command,  with  9,000  men,  under 
orders  to  repel  the  advance  from  the  Black- 
water  of  a  reported  column  of  15,000  Confed¬ 
erates,  under  Generals  French  and  Pettigrew. 
On  the  25th  Peck  began  the  construction  of  a 
system  of  defenses,  encircling  and  covering  the 
place,  which,  by  the  end  of  January  1863, 
mounted  60  heavy  guns.  Early  in  January  1863 
the  Confederate  authorities  came  to  the  con¬ 
clusion  that  Peck  was  preparing  a  base  of 
operations  for  a  grand  movement  on  Peters¬ 
burg  and  Richmond,  in  co-operation  with  the 
Army  of  the  Potomac,  and  began  the  construc¬ 
tion  of  a  series  of  works  from  the  line  of  the 
Blackwater  to  Fort  Powhatan,  on  James  River. 

General  Peck  was  a  vigilant  officer,  and 
made  frequent  reconnaissances  of  the  Confed¬ 
erate  positions  along  the  line  of  the  Blackwater, 
bringing  on  several  collisions  at  Franklin,  Zuni 
and  other  points,  during  the  months  of  October, 
November  and  December  1862.  Late  in  Janu¬ 
ary  1863  General  Pryor,  who  for  some  time  had 
commanded  a  Confederate  brigade  on  the  Black¬ 
water,  crossed  to  the  east  side  of  that  stream 
on  a  foraging  expedition.  He  had  three  Vir¬ 
ginia  regiments  of  about  1,800  men  and  seven 
guns.  On  30  January  Gen.  M.  Corcoran,  with 
a  regiment  of  cavalry,  five  iof  infantry  and  12 
guns,  in  all  about  4,800  men,  started  from  Suf¬ 
folk  at  1  a.m,,  and  at  3.30  a.m.  the  cavalry  came 
upon  Pryor’s  camp  at  Kelly’s  store,  nine  miles 
west  of  Suffolk.  Artillery  was  run  forward  and 
engaged  that  of  the  Confederates  for  nearly 
three  hours,  when  the  infantry  advanced,  and 
after  a  short  contest  Pryor  fell  back  two  miles 
to  a  strong  position,  from  which  he  was  forced 
and  pursued  as  far  as  Carrsville.  Corcoran  re¬ 
turned  to  Suffolk  the  same  night,  with  a  loss  of 
23  killed,  108  wounded  and  12  missing;  Pryor’s 
loss  was  8  killed  and  31  wounded. 

General  Lee,  informed  that  Union  troops 
were  ’being  sent  down  the  Potomac  with  the 
evident  intention  of  operating  against  Rich¬ 
mond  by  the  south  side  of  James  River,  on  18 
February  ordered  General  Longstreet,  with  two 
divisions  of  his  corps,  to  Petersburg  and  placed 
him  in  command  of  all  Confederate  troops  south 
of  James  River,  including  those  in  North  Caro¬ 
lina,  to  defend  Petersburg  and  Richmond.  Late 
in  February  Longstreet  had,  not  including  those 
in  North  Carolina,  about  24,000  men,  12,000  of 
whom  were  on  the  line  (of  the  Blackwater,  and 
12,000  near  the  railroad  to  Petersburg,  so  posted 
that  within  24  hours  he  could  concentrate  them 
all  near  Suffolk.  It  was  left  entirely  to  his  dis¬ 
cretion  whether  he  should  assume  the  offensive, 
but  he  saw  the  importance  of  confining  Peck  at 
Suffolk,  and  of  collecting  all  the  subsistence  in 
that  section  of  the  country  and  getting  it  inside 
the  Confederate  lines,  and  Longstreet  began  a 
very  thorough  system  of  foraging.  He  em¬ 
ployed  the  month  of  March  in  constructing 
elaborate  defenses  on  the  Blackwater,  in  assist- 
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ing  Gen.  D.  H.  Hill  in  his  operations  against 
Newbern,  Washington  and  Plymouth,  N.  C. 
(qq.v.),  and  in  gathering  all  the  forage  and 
subsistence  possible,  under  Lee’s  orders  ((to  draw 
from  the  invaded  districts  every  pound  of  pro¬ 
vision  and  forage.®  He  reported  to  Lee  on  the 
30th  that  there  was  no  particular  advantage  in 
giving  battle  at  Suffolk,  nor  was  it  prudent  to 
make  the  attempt,  unless  he  oould  get  assist¬ 
ance  from  the  navy  in  protecting  his  left  on 
James  River  and  the  Nansemond.  On  4  April 
he  advised  Lee  of  his  intention  to  cross  the 
Blackwater  in  a  few  days  to  get  what  supplies 
there  were  east  of  the  stream,  and,  if  he  found 
it  possible,  to  make  an  effort  to  get  the  Suffolk 
garrison.  He  crossed  the  Blackwater  by  pon¬ 
toon-bridges  on  the  10th,  and  on  the  11th,  in 
three  columns  of  nearly  20,000  men,  advanced 
on  Suffolk,  capturing  some  of  the  Union  out¬ 
posts  on  the  way,  halting  only  when  he  came 
under  artillery  fire  from  the  advanced  works 
of  the  Suffolk  defenses.  Peck  was  fully  pre¬ 
pared  ;  he  had  been  watching  for  the  movement, 
and  14  March  had  been  reinforced  by  General 
Getty’s  division  of  the  Ninth  corps,  raising  his 
command  to  15,000  men.  Admiral  Lee,  at  Fort 
Monroe,  was  asked  by  telegraph  to  send  gun¬ 
boats  up  the  Nansemond  to  prevent  Longstreet 
from  passing  that  stream  and  thus  getting  to  the 
rear  of  Suffolk  and  the  railroad  to  Portsmouth. 
Lee  promptly  responded  by  sending  two  flotillas 
of  tugs  (by  courtesy  called  gunboats)  to  hold 
the  river,  one  .of  eight  boats,  under  Lieutenant 
Lams.on,  to  hold  the  upper  Nansemond,  and  one 
of  four,  under  Lieut.  W.  B.  Cushing,  to  hold 
the  lower  Nansemond.  Longstreet’s  first  move 
was  to  control  and  blockade  the  upper  Nanse¬ 
mond,  a  narrow,  tortuous  stream,  about  seven 
miles  long.  For  this  purpose  batteries  were 
erected  under  cover  of  darkness,  and  on  the 
morning  of  14  April  they  .opened  fire  on  Lam- 
son’s  boats,  disabling  one,  seriously  injuring 
others,  and  driving  all  into  the  lower  Nanse¬ 
mond.  In  the  afternoon  of  the  19th  Lamson 
opened  a  heavy  fire  upon  Stribling’s  Virginia 
battery,  which  had  been  put  in  an  old  work  at 
Hill’s  Point,  a  tongue  of  land  just  above  the 
junction  of  the  Western  Branch  and  Nanse¬ 
mond,  and  after  a  heavy  cannonade  one  of  his 
boats,  carrying  270  men  of  the  Eighth  Connecti¬ 
cut  and  89th  New  York,  ran  in  shore  and  landed 
the  men,  Lamson  following  with  four  howitz¬ 
ers.  They  carried  the  work,  capturing  five 
guns,  55  gunners  and  71  officers  and  men  of 
the  44th  Alabama.  Next  day  the  guns  were 
carried  across  the  river  and  the  work  aban¬ 
doned.  The  erection  of  batteries  gave  Long- 
street  control  of  the  upper  Nansemond,  but 
he  made  no  effort  to  cross  it,  in  the  face  of 
Getty’s  division  on  the  eastern  bank.  He  dem¬ 
onstrated  on  the  lines  west  and  southwest  of 
Suffolk,  but  found  no  weak  point  in  them,  and 
did  not  consider  an  assault  advisable,  reporting 
to  the  Confederate  Secretary  of  War  17  April : 
<(I  have  not  fired  again  at  the  enemy’s  strong¬ 
hold,  nor  do  I  expect  to  do  so.  I  am  very  well 
convinced  that  we  could  reduce  it  in  two  or 
three  days,  but  doubt  if  we  can  afford  to  ex¬ 
pend  the  powder  and  ball.  To  take  it  by  as¬ 
sault  would  cost  us  3,000  men.  .  .  .  The 
principal  object  of  the  expedition  was  to  draw 
out  supplies  for  our  army.  I  shall  confine  my¬ 
self  to  this  unless  I  find  a  fair  opportunity  for 


something  more.®  On  29  April  he  wrote  to 
Gen.  D.  H.  Hill:  ((I  am  of  the  opinion  that  I 
can  hold  my  position  against  any  attack  from 
the  front.  We  shall  be  here  two  weeks  longer 
hauling  out  supplies.®  Hooker  had  now  opened 
his  Chancellorsville  campaign,  and  on  the  29th 
Longstreet,  with  his  army,  was  ordered  to  re¬ 
turn  to  Fredericksburg  and  j.oin  General  Lee. 
It  took  him  four  days  to  call  in  his  foraging 
trains  and  get  them  beyond  the  Blackwater. 
D.  H.  Hill  was  recalled  from  North  Carolina, 
and  on  the  night  of  3  May  Longstreet  with¬ 
drew  and  recrossed  the  Blackwater,  his  rear¬ 
guard  being  closely  pursued  to  that  stream  next 
day.  The  greatest  number  of  troops  Longstreet 
had  before  Suffolk  was  about  20,000.  Peck  had 
30  April  about  25,000.  The  loss  of  the  Union 
army  was  41  killed,  223  wounded  and  2  miss¬ 
ing.  There  was  small  loss  in  the  navy.  The 
Confederate  loss  is  unknown.  When  it  was 
definitely  ascertained  that  Longstreet  had  with¬ 
drawn  from  the  Blackwater,  leaving  only 
French’s  division  of  about  5,000  men  to  observe 
Peck,  General  Dix  .ordered  Peck  to  take  up  all 
the  rails  on  both  railroads  from  the  Blackwater 
to  Suffolk  and  send  them  to  Fort  Monroe,  and 
suggested  to  the  authorities  at  Washington  that 
Suffolk  should  be  abandoned  for  a  more  defen¬ 
sible  position  on  the  line  of  Deep  Creek,  eight 
miles  from  Norfolk.  The  suggestion  was  ap¬ 
proved,  the  position  at  Deep  Creek  fortified, 
the  roads  dismantled,  under  several  attempts  of 
French  to  prevent  it,  nearly  7,000  tons  of  rail¬ 
road  iron  removed,  the  100  heavy  guns  in  the 
works  around  Suffolk  withdrawn,  the  works 
leveled,  and  3  July  Suffolk,  except  as  an  out¬ 
post,  evacuated.  Consult  ( Official  Records* 
(Vol.  XVIII,  XXVII)  ;  ( Naval  War  Records* 
(Vol.  VIII)  ;  The  Century  Company’s  (Battles 
and  Leaders  of  the  Civil  War*  (Vol.  IV). 

E.  A.  Carman. 

SUFFRAGE.  See  Aliens;  Electoral 
Qualifications;  Woman  Suffrage;  Elec¬ 
tions  ;  Naturalization  ;  Vote,  Voters,  Vot¬ 
ing;  United  States  —  Suffrage  in  the. 

SUFFRAGE  IN  THE  UNITED 
STATES.  See  United  States,  Suffrage  in 
the;  Woman  Suffrage. 

SUFFREN  DE  SAINT-TROPEZ,  su- 

fran  de  san  tro-pa,  Pierre  Andre  de,  French 
naval  officer:  b.  Saint-Cannat,  17  July  1726;  d. 
Paris,  8  Dec.  1788.  He  entered  the  navy  at  14. 
In  1772  he  was  commissioned  captain.  Early 
in  1777  he  sailed  to  America,  and  his  ship  be¬ 
gan  the  indecisive  battle  of  Grenada  on  6  July 
1779.  He  next  served  with  the  allied  fleet 
blockading  Gibraltar,  and  early  in  1781  was 
placed  in  command  of  a  squadron  of  five  ships 
for  service  in  the  East  Indies.  Sailing  to 
Madras,  he  fought  a  hard  but  indecisive  battle 
off.  Madras,  and  soon  after,  in  a  bloody  two- 
days’  battle  off  Providien  on  the  coast  of  Cey¬ 
lon,  proved  himself  a  consummate  master  of 
naval  tactics.  Having  captured  Trincomalee, 
he  two  days  later  stood  out  of  the  harbor  with 
15  ships  against  the  English  12,  and  fouglit  a 
hard  but  indecisive  battle.  His  last  fight  (June 
1783)  was  also  indecisive.  Suffren  arrived  in 
Paris  early  in  1784,  and  was  received  with  the 
greatest  honors,  and  created  Vice-Admiral  of 
France.  He  was  called  also  the  Baillie  de 
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Suffren,  an  office  he  held  in  the  Knights  of 
Malta. 

SUFISM,  soo'fizm  or  so'fizm  (Arab. 
lasawwuf,  being  or  becoming  a  Sufi),  is  Mo¬ 
hammedan  mysticism.  It  derives  its  name  from 
the  Arabic  sufi,  mystic,  ((clad  in  wool®  (from 
suf,  wool),  because  most  of  these  mystics  clad 
themselves  in  woolen  garments  or  carry  a 
woolen  headdress.  Some  philologists  Gonnect 
the  word  with  the  Greek  co<pog  «wise,®  but  their 
theory  is  untenable.  Sufis  often  call  them¬ 
selves  urafa,  “Gnostics®  or  “Theosophists,® 
namely,  those  who  possess  a  special  and  esoteric 
knowledge  of  divinity.  Travelers  of  to-day  in 
Persia,  Egypt,  India  and  Turkey  commonly 
call  them  fakirs  or  dervishes  (Arab  fagir; 
Pers.  darvish),  that  is,  ((the  poor,®  “beggars,® 
and  the  name  is  correct  both  in  a  good  and  a 
bad  sense  with  this  proviso  that  not  all  beggars 
are  fakirs  or  dervishes. 

The  origin  of  Sufism  is  disputed.  Some  will 
derive  it  from  the  Vedanta  and  Buddhism,  but 
their  theories  have  no  real  foundations  and  fall 
to  the  ground  when  it  is  remembered  that 
Vedanta  is  pantheistic  and  that  Sufism  in  the 
main  follows  the  Theistic  lines  of  the  Koran. 
Some  even  refer  to  it  as  an  offshoot  of  Chris¬ 
tianity.  Sufis  themselves  reckon  it  to  be  older 
than  its  known  historic  forms  and  it  seems 
quite  probable  that  there  was  Sufism  before  the 
Sufis.  As  early  as  the  2d  century  after  the 
Flight,  asceticism  and  ethics  and  with  them 
Sufistic  quietism  and  the  disinterested  love  of 
God,  assumed  a  prominent  position  in  Islam, 
and  as  fate  would  have  it,  contrary  to  Moham¬ 
med’s  explicit  order,  this  new  feature  arose  in 
his  own  family  with  the  favorite  Ali.  The 
name  seems  first  to  have  been  used  by  Abu 
Hashim  (780  a.d.)  ;  but  Abul  Said  Chair  is 
mentioned  as  founder  (about  820  a.d.).  Leg¬ 
endary  lore,  which  has  surrounded  the  pious 
woman  Rabia  al  Adawiyya  (725  a.  d.)  with 
much  Sufistic  halo,  calls  her  the  first  Sufi  and 
tells  numerous  stories  about  her  quietistic  dis¬ 
position,  all  of  which  are  profoundly  character¬ 
istic  of  early  Sufism. 

Early  Sufis  are  profuse  in  their  expressions 
about  their  “Union  with  the  Beloved®  (namely, 
God),  and  that  has  probably  led  some  Western 
scholars  to  confound  the  mystic  union  with  the 
pantheistic  tat  tvam  asi,  (<That  (the  Universal 
Spirit)  art  Thou.®  Most  Sufis  of  to-day  are 
very  moderate  in  their  claims  compared  with 
their  early  predecessors,  and  declare  that  they 
are  simply  esoteric  Mohammedans  and  place 
more  value  upon  the  <(inner  doctrine,®  which 
they  see  behind  the  external  forms,  than  upon 
the  direct  Koranic  word.  The  inner  meaning 
or  doctrine  which  they  read  in  such  a  verse  as 
the  following,  which  refers  to  the  battle  at 
Bedr,  “Thou  didst  not  shoot  when  thou  didst 
shoot,  but  Allah  shot,®  minimizes  individualism 
and  makes  the  deity  (<all  there  is,®  but  in  no 
wise  All. 

Essentially,  Sufism  is  an  inner  and  personal 
experience  or  feeling  of  God.  In  this  respect 
it  is  as  original  as  any  other  mysticism,  but  in 
its  outward  forms  it  has  borrowed,  like  any 
other  mysticism,  from  its  environment.  Its  im¬ 
mediate  cast  is  Mohammedan,  but  its  specula¬ 
tive  and  doctrinal  forms  are  in  the  main  drawn 
from  Parseeism,  Peripatetic  Philosophy  and 
Neo-Platonism,  From  the  first  it  draws  a  large 


part  of  its  rich  symbolism.  The  two  latter 
were  brought  to  it  by  the  seven  Greek 
philosophers  whom  Justinian’s  intolerance  drove 
into  exile  and  who  found  a  welcome  refuge  at 
the  court  <of  Nushirwan,  the  Sassanian  king. 
Sufis  do  not  like  to  admit  this,  but  it  is  a  fact. 

Sufism  is  primarily  not  a  doctrine,  but  an 
experience,  a  “feeling.®  When  it  expresses  it¬ 
self  intellectually  it  finds  outlet  in  two  principal 
doctrines,  that  of  the  One  (Ahad)  and  the 
Way  to  the  One  (Tariqat).  The  first  declares 
that  there  is  not  only  ((no  god  but  God,®  but 
that  there  is  nothing  but  God,  a  teaching  which 
excludes  all  pantheism,  inasmuch  as  it  never 
says  that  the  All  is  God,  only  that  God  is  the 
All,  and  emphasizes  that  the  world  is  a  phan¬ 
tom,  an  unreality.  The  second  ,  doctrine  :  ((The 
Way  to  the  One®  contains  the  whole  of  the 
Sufis’  ethics  and  is  practically  the  main  burden 
of  all  Sufi  conversation.  There  are  many 
methods  or  <(Ways»  (Tariqat)  to  “Union  with 
God.®  They  say  <(The  Ways  unto  God  are  as 
the.  number  ,of  souls  of  men® ;  but  they  all 
begin  with  ascetic  practices  and  end  in  a  con¬ 
templative  beholding  of  the  Divine. 

Most  of  them  include  the  well-known  Der¬ 
vish  dances,  absolute  silence  for  several  years, 
and  other  occult  practices. 

Sufism  is  rich  in  symbolism  and  some  of  it 
is  familiar  to  readers  of  Hafiz  and  other  Persian 
Sufi  poets.  A  symbol  is  to  a  Sufi  rather  more 
than  an  emblem  or  a  figure  of  speech ;  it  is  what 
he  .  calls  a  Weil,®  that  through  and  by  its  ma¬ 
terial  form  reveals  the  Deity.  When  Hafiz  and 
Omar  Khayyam  in  true  Sufi  fashion  glory  in 
wine,  for  instance,  they  do  not  glorify  intoxica¬ 
tion  in  any  other  sense  than  that  in  which  it 
was  used  about  Spinoza,  namely,  that  he  was 
full  of  God  —  a  “God-intoxicated  man.®  Wine 
is  to  them  a  form  or  manifestation  of  God,  as 
it  is  in  the  sacrament  to  the  Christian.  When 
they  sing  its  praises,  their  song  is  a  hymn  and 
spiritually  they  partake  in  a  mystery.  A  Sufi  is 
not  a  drunkard  nor  a  licentious  man.  The  <(wine 
and  women®  of  the  reveler’  has  no  place  in 
asceticism  and  the  inner  life.  That  Sufi  poets 
should  use  such  strange  language  has  always 
been  a  mystery  to  the  uninitiated,  who  likes  to 
read  the  Sufi’s  language  literally  and  believe 
what  he  says  literally. 

Sufis  lay  more  weight  upon  the  conception 
of  God  as  the  “Eternal  Beauty®  than  most  re¬ 
ligious  and  mystics.  God  creates  because  he  is 
beauty,  it  being  the  essential  nature  of  beauty 
to  reveal  itself.  The  act  of  creation  consisted 
in  God  throwing  His  reflection  on  ((the  mirror 
of  not-being,®  and  creation  itself  is  thus  only 
a  reflection,  a  contingent  being. 

Man  is  the  eye  of  creation,  the  point 
through  which  the  Divine  looks  out  and  the 
one  who,  if  he  loves  wisdom,  goodness  and 
beauty,  can  overlap  his  individual  limitations 
and  attain  <(Union  with  God,®  the  goal  of 
Sufism. 

In  addition  to  the  already  mentioned  famous 
Sufis  are  to  be  reckoned  Dhun-Nun  (859  a.d.), 
who  formulated  the  doctrine  of  ecstacy  and 
prepared  a  scale  of  mystic  steps;  Junaia  (910 
a.d.) ,  who  wrote  about  Sufism;  Al-Ghazzali 
(411  a.d.) ,  and  Jallal-ud-Din  Rumi  (1262  ad.), 
the  two  most  famous  Doctors  of  Sufism.  Omar 
Khayyam  is  now  known  in  the  West  mainly  in 
the  negative  light  of  Fitzgerald’s  paraphrase 
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and  by  (thus  far)  the  only  Sufi  interpretation 
by  the  writer  of  this  article.  Almost  all  the 
famous  Persian  poets  were  Sufis,  namely,  Attar, 
Anvari,  Nizami,  Hafiz,  Saadi,  Jami,  etc. 

A  Sufi  Publishing  Society,  Ltd.,  has  been 
established  in  London  by  Inayat  Whan  in  1915. 
He  is  of  the  Chistee  Order  and  is  the  Pir-0 
Murshid  of  the  order  in  the  West.  Sufism 
is  also  being  preached  in  America,  but  has  as 
yet  no  recognized  headquarters  and  director. 

A  large  number  of  the  Ottoman  poets  are 
also  Sufis.  Consult  following  Sufi  works:  Jalal- 
ud  Din  Rumi,  (Mathnawa) ;  Attar,  (Mantigat- 
TairJ ;  Shabistari,  <Gulsan-i-Raz) ;  Al-Ghazzali, 
(Alchemy  of  Happiness5 ;  (The  Divan  of 
Shamsi  Tabriz5 ;  Tholuck,  (Sufimus5 ;  Pal¬ 
mer,  E.,  ( Oriental  Mysticism5 ;  Gibb,  ( History 
of  Ottoman  Poetry5 ;  Browne,  E.  G.,  (Literary 
History  of  Persia5 ;  Nicholson,  J.  A.,  Selected 
Poems  from  the  (Divan-i-Shams-i-Tabriz5  and 
Nicholson,  Reynold  A.,  (The  Mystics  of  Islam.5 

C.  H.  A.  Bjerregaard. 
SUGAR  ACT.  See  Acts  of  Trade. 

SUGAR  BEET.  See  Beet;  Beet-sugar. 

SUGAR-BIRD,  one  of  the  small,  in¬ 
sectivorous  honey-creepers  (genus  Certhiola ) 
of  the  West  Indies  (except  Cuba).  Some 
species  of  which  are  called  banana-quits,  quit- 
quits,  etc.,  which  come  about  the  grinding  mills 
and  warehouses  where  sugar  is  kept,  attracted 
by  the  multitude  of  insects  there.  These  little 
birds,  on  account  of  their  familiarity  and  their 
pretty  plumage,  are  favorites  and  often  enter 
dwelling-houses,  where  they  hop  gravely  about 
the  furniture  and  explore  the  room  after  spiders 
and  other  prey  which  the  housekeeper  will  will¬ 
ingly  part  with.  In  their  figure  and  motions 
they  remind  a  Northern  naturalist  of  a  nut¬ 
hatch,  while  their  coloration  —  black,  yellow, 
olive,  gray  and  white  —  recalls  to  him  a  tit¬ 
mouse.  They  generally  keep  in  pairs  and  build 
a  rather  rude  domed  nest,  which  finally  holds 
three  red-specked  eggs.  There  are  many  species, 
several  of  which  are  peculiar  to  single  islands. 
Consult  Gosse,  ( Birds  of  Jamaica5,  and  Cory, 
(Birds  of  the  West  Indies.5 

SUGAR  GROWING  AND  SUGAR 
MAKING.  Sugar  (French,  sucre;  German, 
sucker;  Spanish,  asucar )  is  a  substance  of  the 
formula  ( C12H22O11. ) .  There  are  other  substances, 
lactose,  maltose,  etc.,  of  this  formula  and  of 
the  formula  CaHiaOe,  that  are  termed  sugars, 
but  they  differ  in  their  characteristic  proper¬ 
ties  from  cane  sugar  or  sucrose,  which  is 
sweeter  and  more  pleasant  to  the  taste  than 
any  other  natural  saccharine  substance,  unless 
it  be  levulose  (CcHizOe)  which  is  formed  by 
the  inversion  of  sucrose.  Levulose  is  a  con¬ 
stituent  of  honey,  the  fine  flavor  of  which  is 
due  largely  to  this  sugar.  It  will  be  seen  from 
the  sucrose  formula  that  sugar  is  composed  of 
carbon,  hydrogen  and  oxygen  and  the  two  last 
in  proportion  to  form  water,  hence  the  term 
carbo-hydrate  applied  to  it  and  many  other 
similarly  constituted  bodies,  such  as  starch 
(CsHioOs)  and  dextrose  or  grape  sugar 
(CaHizOe).  The  theory  of  the  formation  of 
sugar  as  well  as  that  of  some  other  similar 
bodies,  is  that  carbon  dioxide  combines  with 
water  to  form  a  substance,  formaldehyde,  of 
the  simple  formula  CH20.  This  then  becomes 
the  nucleus  of  the  sugars  and  carbo-hydrates 


and  possesses  the  property  of  polymerization 
(uniting  with  itself  to  form  a  larger  molecule 
of  similar  percentage  composition)  by  which 
they  are  built  up.  The  term  sugar,  in  its  strict¬ 
est  sense,  means  cane  sugar  and  while  it  oc¬ 
curs  in  many  plants  and  flowers,  its  manufac¬ 
ture  for  commercial  purposes  is  confined  almost 
entirely  to  the  sugarcane  and  the  sugar-beet, 
though  small  quantities  are  made  from  a  cer¬ 
tain  variety  of  the  maple  tree,  from  sorghum 
and  from  the  date  palm. 

Cane  Sugar. 

Historical. —  Although  sugarcane  ( Saccha - 
rum  officinarum)  is  now  cultivated  in  all  tropi¬ 
cal  and  semi-tropical  countries,  its  origin  and 
that  of  its  manufacture  into  sugar  date  back  to 
the  remotest  antiquity  and  both  remain  some¬ 
what  in  obscurity.  However,  the  majority  of 
evidence  traces  sugarcane  to  India  as  the  home 
of  its  origin,  though  George  Richardson  Porter 
in  his  work  entitled  (The  Nature  and  Proper¬ 
ties  ^of  Sugar  Cane,5  says,  <(The  strongest 
proofs,  carefully  collected  from  the  authorities 
of  ancient  and  modern  times,  lead  to  the  con¬ 
clusion  that  China  was  the  first  country  in 
which  sugarcane  was  cultivated  and  its  produce 
manufactured.55  Another  author  (Prinsen 
Geerligs)  states,  <(No  real  preparation  is  re¬ 
corded  before  about  600  a.d.,  at  which  time 
a  Chinese  emperor  sent  a  man  to  learn  the  art 
of  sugar-making  in  India,  for  in  the  year  500 
a.d.,  white  sugar  is  mentioned  as  being  shipped 
from  India  to  Europe.55  The  views  of  Dr.  H. 
W.  Wiley  and  Prof.  W.  C.  Stubbs  agree  with 
Prinsen  Geerligs.  In  the  8th  century  sugarcane 
was  extensively  cultivated  in  the  Nile  delta 
and  in  this  century  the  Arabs  introduced  it  into 
Sicily  and  from  there  it  was  transported  to 
Spain.  It  appears  that  the  sugarcane  was  car¬ 
ried  into  Siam,  Ceylon  and  Japan  from  China. 
A  sugar  trade  existed  between  Syria  and  France 
in  the  12th  century.  From  France  it  was  trans¬ 
ported  to  Holland,  from  Holland  to  Italy  and 
thence  to  Germany.  Sugarcane  was  introduced 
into  Santo  Domingo  soon  after  the  discovery 
of  America  and  from  there  it  spread  to  Cuba 
and  adjacent  islands.  It  was  introduced  into 
Mexico  in  1520,  Brazil  in  1532,  Martinique  in 
1650  and  Guadeloupe  in  1644.  It  continued  to 
spread  through  South  America. 

The  manufacture  of  sugar  up  to  this  time 
was  very  crude.  Inefficient  mills  operated  by 
wind,  water  or  oxen,  were  used  for  extraction ; 
lime,  clay  and  ashes  as  purifying  agents;  the 
evaporation  was  effected  in  open  copper  or  iron 
pans  placed  directly  over  the  fire  and  the  re¬ 
fining  consisted  in  melting,  boiling  and  recrystal- 
izing.  These  crude  methods  exist  yet  in  some 
countries,  especially  in  districts  where  cane  is 
grown  for  making  syrup  and  very  crude  sugar. 
Sugarcane  was  introduced  into  Louisiana  from 
Santo  Domingo  by  the  Jesuits  in  1751.  Dubeuil 
built  the  first  cane-mill  and  his  efforts  at  manu¬ 
facturing  failed.  The  first  refined  suga<r  was 
made  by  Antonio  Mendez  in  1792,  but  the  first 
refined  sugar  on  a  commercial  scale  was  made 
in  1794  by  Etienne  De  Bore.  The  plantations 
of  these  two  planters  now  form  a  part  of  the 
city  of  New  Orleans. 

Varieties. —  The  variety  of  cane  grown  by 
them  was  called  <(Creole.55  The  principal  present 
varieties,  ^stripped55  and  <(purple,55  were  intro-* 
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diiced  in  1820  by  Mr.  Coiron,  the  first  to  use 
the  steam-engine  for  extraction.  He  secured 
them  from  a  planter  in  Savannah,  Ga.  These 
varieties  are  natives  of  Java  and  their  intro¬ 
duction  into  this  State  gave  a  great  impetus  to 
the  new  industry.  Dr.  W.  C.  Stubbs,  while 
director  of  the  sugar  experiment  station  of 
Louisiana,  introduced  two  seedling  canes  known 
as  D-74  and  D-95,  which  have  proved  very 
superior  to  any  varieties  grown  previously; 
the  former  is  a  green  cane  and  better  than 
the  latter,  which  is  purple.  Since  the  success 
of  Bore  the  industry  has  continued  and  reached 
its  maximum  yield,  710,827,438  pounds,  in  1894- 
95,  while  other  Southern  States  (chiefly  Texas 
and  Florida)  the  same  year  produced  18,565,- 
123  pounds,  making  a  total  of  about  325,621  long 
tons.  Alabama,  Mississippi  and  Georgia  grow 
cane  extensively,  on  a  small  scale,  for  the 
manufacture  of  syrup  which  is  also  produced 
in  Louisiana,  Florida  and  Texas. 

Description. —  Cane  grows  from  5  to  15 
feet  in  height  and  from  one  to  two  inches  in 
diameter.  It  is  made  up  of  short  sections  con¬ 
nected  by  nodes  or  knots,  the  spaces  between 
the  nodes  being  termed  inter-nodes  or  joints. 
The  nodes  have  on  them  a  bud  or  eye  and  are 
made  up  largely  of  non-saccharine  content, 
while  the  inter-nodes  contain  most  of  the  sugar. 
With  proper  conditions  of  temperature,  moist¬ 
ure  and  soil  the  eye  swells,  bursts  and  puts 
forth  a  young  cane  which  emerges  from  the 
soil  with  one  leaf  (being  endogenous)  which 
is  rolled  and  tapers  to  a  sharp  point.  In  a  few 
days  a  leaf  is  observed,  which  gives  place  to  a 
bud.  As  the  plant  grows  leaves  are  formed  on 
alternate  sides  of  the  nodes  and  below  the  eyes. 
The  leaves  grow  to  a  length  of  about  three  feet, 
two  inches  wide  at  the  base  and  taper  grace¬ 
fully  to  a  point.  When  only  a  few  weeks  old, 
the  plant  will  begin  to  exhibit  nodes  and  inter¬ 
nodes,  which  are  at  first  green.  As  the  plant 
matures  some  continue  green,  while  others  be¬ 
come  purple,  striped,  yellowish-green,  etc.,  the 
color  depending  on  the  variety,  of  which  there 
are  a  great  many.  As  the  cane  matures  the 
first  leaves  (those  at  the  bottom)  turn  yellow, 
lose  vitality,  dry  up  and  fall  off,  leaving  the 
lower  portion  of  the  stalk  bare  while  the  upper 
portion  continues  green,  succulent  and  grow¬ 
ing  until  killed  by  frost  or  arrested  by  maturity, 
when  it  flowers  and  seeds.  It  is  only  in  tropi¬ 
cal  countries  that  cane  flowers  and  the  time 
required  for  this  is  from  12  to  15  months. 

Propagation. —  Sugarcane  is  a  perennial 
plant  and  can  be  propagated  by  layers  or  cut¬ 
tings,  or  seed,  the  former  beii]^  generally  prac¬ 
tised,  the  latter  to  cross-fertilize  and  produce 
new  varieties.  The  entire  cane  may  be  planted, 
but  the  upper  portion  is  thought  best  for  seed. 
In  many  countries  this  portion  is  used  for  seed, 
but  in  Louisiana  and  adjacent  States  the  tops 
are  thrown  away  except  a  small  portion  fed  to 
stock  during  harvesting.  The  Louisiana  planter 
claims  that  labor  is  too  scarce  at  harvest  time 
to  take  care  of  this  part  of  the  crop,  which 
would,  by  taking  off  the  partially-matured  joints, 
be  ample  for  seed.  The  cane  is  cut  near  the 
surface  of  the  ground,  leaving  a  stubble  or 
v ratoon®  which  sprouts  in  the  spring  and  is 
capable  of  producing  a  second  and  even  a  third 
crop  in  Louisiana,  and  in  tropical  countries  5  to 
10  crops  can  be  grown  with  but  one  planting, 


though  the  general  practice,  where  cane  and 
labor  are  abundant,  is  to  plant  annually  or  bi¬ 
ennially.  The  tendency  of  the  young  canes  is 
to  sucker  and  a  large  portion  of  the  crop  may 
come  from  suckering,  especially  if  the  stand 
is  poor.  The  crop  from  the  plant  cane  is  larger 
than  that  from  stubble  in  Louisiana,  but  the  re¬ 
verse  is  true  for  two  or  three  years  in  the 
tropics  and  each  successive  stubble  crop  is  less 
than  the  preceding.  The  stubble  cane  is  richer 
in  sugar  and  has  more  fibre  than  plant  cane  and 
is  not  considered  as  good  for  seed  as  the  latter. 

Soil,  Its  Preparation;  Cultivation. — Sugar¬ 
cane  is  grown  more  or  less  in  all  tropical  and 
semi-tropical  climates  and  the  soil  in  which  it 
can  be  grown  may  be  of  very  varying  char¬ 
acter.  A  suitable  soil  should  be  very  fertile, 
capable  of  retaining  a  large  amount  of  moisture 
and  with  enough  clay  in  the  sub-soil  to  prevent 
leaching  of  the  soluble  constituents,  at  the  same 
time  it  should  be  well  drained.  Cane  grows  well 
in  the  Southern  States  (Georgia,  Florida,  Ala¬ 
bama,  Mississippi,  Louisiana  and  Texas)  in 
both  sandy  loam  and  clay  loam  soil,  but  the 
alluvial  soils  of  the  valley  lands  are  best  adapted 
for  growing  cane.  The  preparation  of  the  soil 
is  a  very  important  feature  of  cane  culture.  If 
the  land  should  be  at  all  stiff  or  very  clayey, 
preparation  should  take  place  or  begin  in  the 
fall.  The  lighter  soils  of  a  porous  or  loose 
character  may  be  prepared  just  before  planting. 
It  is  customary  in  this  country  in  preparing 
the  soil  to  throw  it  up  in  ridges,  five  to  seven 
feet  apart,  and  when  this  is  done  in  late  sum¬ 
mer  or  in  the  fall  with  a  large  quantity  of 
vegetable  matter, .  whether  of  grasses  or  pea- 
vines,  the  soil  is  in  fine  condition  for  planting 
in  early  spring.  In  rotation  of  crops  corn  and 
peas  usually  follow  cane. 

Planting. —  The  planting  of  the  cane  con¬ 
sists  in  opening  the  ridges  and  putting  the  cane 
into  a  deep  furrow  and  then  covering  with  a 
plow,  sometimes  rolling  after  covering.  One, 
two  or  three  canes  may  be  planted  along  side 
by  side  in  Louisiana  or  other  Southern  States 
growing  cane,  but  in  the  tropics  short  pieces 
may  be  planted.  It  is  the  custom  of  some  to 
cut  the  cane  in  lengths  of  18  to  24  inches  be¬ 
fore  planting,  while  others  cut  it  only  where  it 
is  crooked,  the  object  being  to  make  it  lie  well 
in  the  furrow.  Recent  experiments  in  Hawaii 
have  shown  cutting  to  be  of  great  value  in 
securing  a  good  stand.  In  some  countries  only 
the  upper  portion  of  the  cane  is  planted,  for 
reasons  already  given.  The  quantity  required 
per  acre  varies  from  four  to  six  tons,  thus 
requiring  a  large  investment  in  seed  cane  on  a 
large  plantation. 

Preserving  Seed. —  The  seed-cane  is  pre¬ 
served  through  winter  by  windrowing  or  mat¬ 
ting,  the  former  being  more  generally  prac¬ 
tised.  Windrowing  consists  in  cutting  and  pil¬ 
ing  the  cane  in  a  continuous  row  between  the 
ridges  in  such  a  manner  that  the  tops  and  leaves 
cover  up  the  butts  of  the  cane,  after  which 
dirt  is  thrown  over,  sufficient  to  cover  the  cane 
or  partially  cover  it.  Matting  differs  from 
windrowing  chiefly  in  having  trash  or  grass 
thrown  over  the  cane  before  it  is  covered. 
Cane  thus  preserved  is  not  altogether  protected 
from  hard  freezes  nor  from  ^dry-rot®  in  case 
of  very  dry  weather. 

Fertilization, —  The  fertilization  of  the 
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cane  is  very  important,  as  one  fertilizer  may 
tend  to  grow  a  heavy  tonnage  with  small  sac¬ 
charine  content,  while  another  may  grow  less 
tonnage  but  proportionately  more  sugar.  The 
fertility  of  the  soil  is  maintained  by  the  addi¬ 
tion  o,f  commercial  fertilizers,  distributed  either 
in  drill  or  broadcast,  by  rotation  of  crops  and 
by  growing  heavy  crops  of  pea  vines. 

Cultivation. —  The  cultivation  should  be¬ 
gin  as  soon  as  the  cane  is  well  up  and  has  for 
its  object  the  destruction  of  weeds  and  grass 
and  maintenance  of  good  tilth.  Frequent  mov¬ 
ing  of  the  soil  to  a  very  shallow  depth  is  ad¬ 
vantageous,  while  deep  plowing  is  very  in¬ 
jurious.  It  is  necessary  to  hoe  the  cane  from 
one  to  three  times.  The  cane  is  usually  laid 
by  in  this  country  in  the  latter  part  of  June  or 
the  first  of  July  and  the  implement  used  for 
this  final  work  is  the  disc  plow  which  throws 
the  soil  well  up  around  the  roots  of  the  cane, 
leaving  it  on  a  high  ridge,  the  chief  purpose  of 
which  is  to  aid  in  drainage. 

Drainage. —  The  drainage  of  the  valley 
lands  in  Louisiana  is  very  important  and  ex¬ 
pensive.  The  land  is  cut  into  small  pieces  vary¬ 
ing  from  two  to  five  acres,  with  a  system  of 
mains  and  laterals  to  take  off  the  excess  of 
water. 

Irrigation. —  Irrigation  should  be  practised, 
if  possible.  This  is  essential  in  some  of  the 
islands  of  Hawaii.  The  water  is  applied  by 
allowing  it  to  run  in  the  furrows.  Irrigation 
is  practised  very  little  in  Louisiana. 

Harvesting. —  Cane  has  about  eight  months 
to  produce  sugar  in  this  country,  while  in 
Hawaii,  Cuba  and  other  tropical  countries  its 
growth  may  extend  over  one  year  or  18  months 
before  being  harvested.  The  harvesting  period 
in  this  country  is  from  October  to  January,  in 
those,  from  January  to  mid-summer.  Cane  is 
usually  cut  by  hand,  though  cane-cutting  ma¬ 
chines  have  been  in  operation  of  recent  years, 
These,  however,  have  not  been  perfectly  satis¬ 
factory.  The  instrument  used  for  cutting  cane 
is  a  large  steel  knife,  with  a  blade  about  five 
inches  wide,  18  long  and  provided  with  a  lit¬ 
tle  hook  on  the  back.  The  cane  is  cut  at  or 
near  the  surface  of  the  ground,  the  leaves 
stripped  off  with  the  hook,  the  top  cut  off  at 
the  last  matured  joint  and  the  cane  put  into 
piles  along  the  rows.  From  here  it  is  taken  up, 
either  by  hand  or  machinery,  put  into  carts  and 
laid  across  large  ropes,  or  put  into  cars,  and 
transported  to  the  factory.  Here  the  cane  is 
taken  out  by  hand  or  machinery  and  if  the 
latter,  it  is  accomplished  by  a  derrick  which 
lifts  the  entire  load  by  means  of  the  rope  on 
which  the  cane  has  been  laid.  These  large 
bundles  are  piled  up  around  the  factory  and 
when  the  cane  is  to  be  crushed,  it  is  taken  uo 
by  the  same  machine,  elevated  to  an  incline, 
dropped  on  it  and  slides  down  to  the  cane 
carrier  and  thence  to  the  mill. 

Extraction. —  There  are  in  practice  two 
methods  of  extracting  the  sugar  from  cane, 
namely,  milling  and  diffusion.  The  older  and 
more  generally  used  is  milling,  the  diffusion 
being  confined  almost  entirely  to  manufacture 
of  sugar  from  beets.  A  mill  may  consist  of 
two  or  three  rollers,  usually  placed  horizontally, 
and  vary  in  length  from  18  inches  to  72  inches, 
and  in  diameter  from  12  to  32  inches.  If  the 
mill  is  to  be  operated  by  oxen  or  by  horses  the 


rollers  are  set  in  an  upright  position.  The  most 
primitive  mill  was  the  wooden  roller.  This 
has  been  used  in  a  small  way  in  some  of  the 
Southern  States  since  the  Civil  War,  but  there 
is  at  this  writing,  perhaps,  not  one  in  existence 
in  this  country.  In  most  large  factories  there 
are  two  of  these  three-roller  mills  and  in  some, 
three.  The  rollers  are  so  arranged  that  two  are 
placed  on  a  level  and  geared  to  move  in  the 
same  direction  while  the  third  moves  in  the 
opposite  direction.  If  a  factory  operates  two 
mills  the  rollers  of  the  first  are  further  apart 
than  those  of  the  second,  and  if  three  mills, 
the  third  has  its  rollers  closer  together  than 
the  second.  These  rollers  revolve  very  slowly 
(one  and  one-half  to  two  and  one-half  revolu¬ 
tions  per  minute)  and  are  operated  under  great 
hydraulic  pressure.  To  relieve  the  strain  upon 
the  mill,  a  cane  crusher  or  shredder  has  come 
into  general  use.  The  cane  enters  one  of 
these  as  it  leaves  the  cane  carrier  and  is  either 
crushed  or  shredded  into  small  pieces  before 
reaching  the  mill.  This  not  only  relieves  the 
mill  of  the  work  of  crushing  the  whole  cane, 
but  increases  its  capacity.  The  capacity  of 
mills  will  vary  from  200  to  1,400  tons  of  cane 
per  day  and  the  extraction  is  70  to  80  per 
cent  on  the  weight  of  cane  and  90  to  95  per 
cent  of  the  sugar  in  the  cane.  Between  the 
first  and  second  mill  the  juice  receives  a  spray, 
through  a  perforated  pipe,  of  either  hot  or 
cold  water,  the  object  being  to  dilute  the  sugar 
so  a  larger  percentage  will  be  crushed  out  by 
the  second  mill.  This  addition  of  water  is 
termed  maceration  and  the  quantity  of  water 
added  may  vary  from  5  to  15  per  cent  of  the 
weight  of  the  cane  and  in  some  cases  as  much 
as  20  per  cent,  the  quantity  depending  somewhat 
upon  the  value  of  fuel  and  the  capacity  of  the 
evaporating  outfit.  In  some  instances  the  di¬ 
luted  juice  from  the  third  mill  is  returned  and 
used  for  macerating  the  crushed  cane  between 
the  first  and  second  mill,  and  water  is  used 
between  the  second  and  third.  The  value  of 
maceration  may  be  seen  from  the  following 
estimate  taken  from  practice :  It  has  been  esti¬ 
mated  that  maceration  increases  the  extraction 
from  four  to  six  pounds  of  sugar  per  ton  of 
cane.  A  factory  crushing  500  tons  daily  and 
operating  for  90  days,  would  crush  a  total  of 
45,000  tons.  An  increase  of  five  pounds  per  ton 
would  yield  to  this  factory  225,000  pounds  of 
sugar.  This  quantity  at  3.5  cents  per  pound  (the 
price  paid  for  96  test  last  season  in  Louisiana) 
would  amount  to  $7,825.  Supposing  that  10  per 
cent  of  water  on  weight  of  cane  was  used,  then 
for  every  ton  of  cane  there  would  have  been 
200  pounds  of  water  or  approximately  25  gal¬ 
lons.  It  is  estimated  that  one  pound  of  coal 
will  evaporate  about  eight  pounds  or  one  gal¬ 
lon  of  water.  Then  the  25  gallons  of  water 
would  require  25  pounds  of  coal.  Coal  being 
valued  at  $4  per  ton  or  20  cents  per  100  pounds, 
25  pounds  would  be  worth  five  cents,  this  de¬ 
ducted  from  17.5  cents,  the  value  of  five  pounds 
of  sugar,  leaves  12.5  cents  as  the  net  value 
gained  per  ton  of  cane  and  the  45,000  tons 
would  be  worth  $5,625. 

Diffusion. —  Extraction  by  diffusion  is 
treated  under  beet  sugar  and  it  is  necessary  here 
to  give  only  a  brief  statement  with  reference  to 
diffusion  as  applied  to  sugarcane.  Diffusion  has 
been  practised  at  several  factories  in  Louisiana 
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and  some  other  countries,  but  it  has  not  yet 
met  with  very  great  favor.  The  diffusion  proc¬ 
ess  in  Louisiana  has  been  abandoned.  There 
are  claimed  for  diffusion  the  advantages  of 
a  purer  juice  and  a  higher  percentage  of 
extraction.  In  a  battery  used  for  sugarcane, 
the  juice  will  vary  in  sucrose  from  .3  per  cent 
in  the  last  of  a  series  of  12  to  14  cells,  to  16 
per  cent  in  one  freshly  filled.  The  disadvan¬ 
tages  of  this  process  are,  large  amount  of  water 
to  evaporate,  more  skilled  workmen  required 
and  the  chips  are  not  so  good  fuel  even  after 
running  through  a  press,  which  causes  ad¬ 
ditional  expense. 

The  Utilization  of  Bagasse. —  The  cane 
after  receiving  its  final  crushing,  whether  passed 
through  two  or  three  mills,  contains  from  40 
to  50  per  cent  of  water  and  is,  therefore,  a 
poor  fuel  if  its  value  be  estimated  on  the  weight 
of  bagasse.  If  allowed  to  accumulate  it  would 
become  a  great  nuisance  about  the  factory, 
hence  it  is  consumed  as  fuel.  If  the  ash  con¬ 
tains  silica  and  alkalies  in  proportion  to  form 
a  fusible  mixture,  a  slag  will  result  and  choke 
the  furnace  by  forming  a  coating  over  the 
gratings ;  for  this  reason  the  burning  of  a 
mixture  of  bagasse  and  molasses  has  not  been 
satisfactory.  Notwithstanding  its  high  water 
content,  it  supplies  about  two-thirds  of  the  fuel 
in  the  Louisiana  sugar  factory  and  practically 
all  of  it  in  the  tropical  countries  where  the 
percentage  of  fibre  is  from  2  to  3  per  cent  more 
than  in  this  State.  Six  tons  of  wet  bagasse 
or  three  of  water-free,  are  said  to  be  equivalent 
to  one  ton  of  ordinary  bituminous  coal.  Ex¬ 
periments  at  a  very  great  cost  have  been  made 
to  produce  paper  from  bagasse  at  Sugar  Land, 
Tex.,  and  at  Kenilworth  Sugar  Factory  in 
Louisiana.  Neither  has  been  a  commercial  suc¬ 
cess,  though  there  has  been  a  considerable 
amount  of  rather  an  inferior  grade  of  brown 
paper  from  these  mills  put  on  the  market  in 
this  section,  The  Kenilworth  mill  cost  about 
$300,000  and  it  is  said  that  the  running  of  it  for 
one  year  added  to  this  amount  $50,000  to  $60,000 
more.  This  mill  is  shut  down  and  the  bagasse 
from  the  last  crop  was  consumed  as  fuel.  The 
manager  of  this  mill  claims  that  the  percentage 
(about  30  per  cent,  according  to  his  estimate) 
of  paper-producing  fibre  is  too  small,  that  the 
color  is  poor  and  bleaching  is  too  expensive 
and  that  the  paper  is  wanting  in  strength.  The 
opinion  of  the  writer  is  that  a  fair  test  has  not 
yet  been  made. 

Clarification. —  The  juice  as  extracted  by 
the  mill  has  a  gray  or  dark  green  color,  an 
acid  reaction,  and  contains  sucrose,  glucose  or 
dextrose,  perhaps  a  little  levulose,  gums,  albu¬ 
men,  organic  acid,  pectine,  the  ash  or  mineral 
constituents,  earthy  and  coloring  matter,  fine 
particles  of  suspended  bagasse,  etc.  The  fol¬ 
lowing  analyses  show  the  composition  of  three 
samples  of  Java  cane  juice  taken  respectively 
from  first,  second  and  third  mills  in  triple 
crushing: 


These  results  indicate  the  composition  of  cane 
juice  in  Java  and  other  tropical  countries  where 
cane  is  grown  under  most  favorable  conditions. 
In  Louisiana  the  juice  has  from  10  to  15  per 
cent  sucrose,  1  to  2.5  per  cent  glucose  or  re¬ 
ducing  sugars  and  the  non-sugars  vary  from 
1  to  3  per  cent.  There  is  usually  a  difference 
of  2  to  3  per  cent  sucrose  and  even  more  in 
some  instances  from  the  beginning,  October, 
to  the  end,  December  and  January,  of  the  grind¬ 
ing  season.  The  reducing  and  non-sugars  also 
vary  very  much  between  the  opening  and  close 
of  the  grinding.  The  purpose  of  clarification  is 
to  remove  the  impurities  as  far  as  possible. 
This,  is  accomplished  by  chemicals  and  heat, 
causing  the  soluble  impurities  to  become  in¬ 
soluble  or  solid.  These  are  removed  by  settling 
or  filtration.  The  principal  chemicals  are  sul¬ 
phur,  lime  and  phosphoric  acid.  Sulphur  is 
applied  as  sulphur  dioxide  which  bleaches,  dis¬ 
infects,  coagulates  some  of  the  albumen  and 
prepares  the  juice  for  taking  more  lime,  thereby 
causing  a  heavier  precipitation  which  brings 
about  a  mechanical  cleansing.  Sulphur  is  not 
much  used  in  the  tropical  countries  where  the 
juice  is  of  a  high  degree  of  purity,  but  it  is 
extensively  used  in  Louisiana  and  other  sec¬ 
tions  where  the  juice  contains  large  portions 
of  impurities.  Lime  is  universally  used  and  is 
the  most  important  of  all  the  chemicals  em¬ 
ployed  in  the  sugar  factory.  It  neutralizes  acids, 
acts  upon  the  gums,,  albuminous  substances, 
coloring  matters  and,  if  added  in  excess,  upon 
the  glucose,  converting  it  into  organic  acids. 
The  lime  compounds  thus  formed  are  largely 
insoluble,  but  some  of  them  are  soluble,  the  in¬ 
soluble  portion  is  removed  by  settling  or  filtra¬ 
tion  and  much  of  the  soluble  can  be  got  rid  of 
by  the  addition  of  phosphoric  acid  to  form 
the  insoluble  tri-calcium  phosphate,  or  in  some 
cases  sodium  carbonate,  to  form  the  almost 
insoluble  calcium  carbonate.  Phosphoric  acid  is 
also  used  to  correct  any  alkalinity  resulting 
from  excessive  liming  and  sodium  carbonate  is 
very  essential  in  properly  correcting  the  acidity 
of  sour  juices.  Lime  salts,  if  left  in  solution 
in  any  considerable  quantity,  give  trouble  by 
depositing  on  the  coils  of  the  (<effects®  and 
^pans,^  thereby  reducing  their,  efficiency  in  the 
evaporation.  Carbon  dioxide  is  used  to  correct 
alkalinity  and  remove  excess  of  lime. 

Defecation. —  To  carry  out  the  process  of 
clarification  the  juice  as  it  leaves  the  mill  is 
strained  through  a  copper-wire  gauze,  then 
drawn  into  a  sulphur  box  or  tank,  if  sulphur  be 
used,  where  it  is  thoroughly  mixed  with  sulphur 
dioxide  which  is  produced  by  the  burning  of 
sulphur  in  an  appropriate  oven  nearby.  From 
the  sulphuring  apparatus  which  may  consist  of 
a  box  in  which  the  juice  and  <(sulphur  gas})  are 
mixed  by  a  pump  or  of  a  cylindrical  rotating 
and  inclined  vessel  in  which  the  mixing  takes 
place  by  rotation,  the  juice  is  drawn  into  meas¬ 
uring  tanks  of  2,000  to  6,000  gallons  capacity. 
The  clarifiers  are  rectangular  or  circular  metal- 
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lie  pans,  700  to  1,200  gallons  capacity,  provided 
with  a  steam  coil.  These  pans  may  be  used 
also  for  measuring.  In  some  cases  the  juice  is 
heated  before  entering  the  clarifier,  in  others  it 
is  heated  in  them.  Milk  of  lime,  prepared  by 
slaking  and  grinding,  in  especially  constructed 
machines,  is  added  in  the  clarifiers  in  sufficient 
quantity  to  neutralize,  or  leave  slightly  acid,  or 
slightly  alkaline,  according  to  the  practice  of 
the  factory,  acid  juices  being  worked  to  pro¬ 
duce  high-grade  sugar  and  alkaline  or  neutral 
to  produce  low  grades.  The  necessary  quantity 
of  lime  required  for  a  given  quantity  of  juice 
is  not  easily  determined.  Several  methods  are 
in  use  for  this  purpose:  (1)  By  the  addition 
of  lime  until  it  shows  a  desired  reaction  with 
litmus  or  turmeric  papers.  (2)  By  testing  a 
litre  or  gallon  of  the  juice  with  milk  of  lime 
and  applying  the  same  proportion  in  the  clari¬ 
fier.  (3)  An  approximate  quantity  is  added, 
the  juice  heated,  agitated,  a  small  portion  fil¬ 
tered  and  tested  with  sucrate  of  lime  (prepared 
by  shaking  powdered  lime  with  a  20  per  cent 
sugar  solution)  which  forms  a  precipitate  if 
an  insufficient  quantity  has  been  added.  More 
lime  is  then  added  and  the  sucrate  test  repeated. 
This  testing  is  repeated  until  the  necessary 
quantity  is  obtained  (Prinsen  Geerligs).  (4) 
The  acidity  of  the  juice  is  determined  with  a 
tenth  normal  caustic  soda  solution,  using  phenol- 
phthalein  as  an  indicator.  An  approximate  but 
insufficient  amount  of  lime  according  to  the 
soda  test  is  added,  the  juice  heated,  agitated,  a 
small  portion  filtered  and  again  tested  with  the 
soda.  Now  the  exact  quantity  indicated  by  the 
soda  may  be  put  into  the  clarifier.  On  heating 
the  limed  juice  a  portion  of  the  impurities  rise 
to  the  surface,  while  others  fall  to  the  bottom. 
In  some  factories  the  settling  takes  place  in  the 
clarifiers,  while  in  others  the  boiled  juice  is 
drawn  off  into  large  cylindrical  tanks  provided 
with  conically-shaped  bottoms,  which  facilitate 
settling.  If  the  former  method  is  used  it  is 
the  practice  of  some  to  brush  off  the  scum  of 
impurities  into  a  trough  attached  to  the  side  of 
the  clarifier  and  then  allow  other  suspended 
particles  to  subside  when  the  clear  liquid  is 
drawn  off  through  a  two-way  cock  and  led  into 
the  evaporators  or  “effects.®  When  all  of  the 
clear  juice  has  been  drawn  off  and  the  mud  be¬ 
gins  to  show  up,  the  clear- juice  cock  is  closed 
and  the  other  one  is  opened  and  the  residual 
juice  with  impurities  is  conducted  to  a  recep¬ 
tacle  provided  for  this  quality  of  the  liquid. 
The  custom  in  other  factories  is  to  heat  the 
limed  juice  nearly  to  boiling  (about  95°  C.), 
shut  off  the  heat  and  allow  to  stand  until  the 
heavier  particles  of  the  precipitated  matter  col¬ 
lect  at  the  bottom.  The  clear  portion  of  the 
liquid  is  then  separated  as  above  stated.  When 
settling  is  to  take  place  in  the  settling  tanks 
the  juice  is  heated  to  boiling  and  at  once  drawn 
into  these  tanks.  After,  complete  settling  the 
clear  liquid  is  drawn  off  in  a  manner  similar  to 
that  already  described.  It  is  the  custom  in 
some  factories  to  filter  through  heavy  canvas 
bags  (one  folded  within  another)  the  entire 
volume  of  juice,  that  is,  the  partially  clarified 
juice,  the  muddy  portion  being  conveyed  to  fil¬ 
ter  presses,  arranged  with  cloths  that  fit  in  be¬ 
tween  cast-iron  plates.  The  juice  is  pumped 
into  the  filter  press  where  these  cloths  retain 
all  the  solid  particles.  The  juice  defecated  and 
clarified  as  above  described  is  sometimes  defe¬ 


cated  a  second  time,  but  in  a  very  similar  man¬ 
ner  to  that  already  described.  This  second  de¬ 
fecation  may  take  place  immediately  after  fil¬ 
tration  or  in  some  instances  it  is  after  partial 
concentration  or  evaporation. 

Carbonation.—  See  Beet  Sugar. 

Super-heating. —  Of  recent  years  there  has 
been  added  to  the  ordinary  defecating  process 
a  super-heating  apparatus  generally  known  by 
the  name  of  the  Deming  Super-heater.  It  is 
claimed  that  the  principle  of  the  Deming  system 
is  in  converting  some  of  the  soluble  into  in¬ 
soluble  material  at  a  temperature  of  from  110° 
to  115°  C.  To  apply  this  principle  three  ves¬ 
sels,  cylindrical  in  form,  are  connected  with 
each  other  by  a  system  of  tubes,  two  of  these 
vessels  being  termed  absorbers  and  the  other 
digester.  The  juice  enters  one  of  the  absorb¬ 
ers  and  is  pumped  through  it  into  the  second. 
In  these  it  is  heated  by  exhaust  steam  and 
passes  thence  into  the  digester  where  it  is 
heated  with  live  steam  to  the  high  temperature 
above  mentioned.  As  it  passes  out  from  the 
digester  it  is  surrounded  by  an  inflow  of  the 
juice  on  its  way  to  the  absorbers  which  heats 
it  up  to  about  50°  C.  The  super-heated  juice, 
limed  before  being  heated,  is  conveyed  to  spe¬ 
cially  constructed  settling  tanks  that  permit  of 
a  continuous  inflow  and  outflow  of  juice,  the 
impurities  being  collected  in  the  conical  bot¬ 
tom  of  the  settling  tank.  This  tank  carries 
within  it  a  large  cone,  the  top  part  of  which  is 
on  a  level  with  the  top  of  the  tank,  the  bottom 
part  ending  at  the  top  of  the  conical  portion  of 
the  tank.  The  cone,  both  ends  of  which  are 
open,  is  suspended  within  the  tank.  The  lower 
end  of  the  cone  is  of  a  very  large  diameter 
while  the  upper  end  has  a  small  diameter.  The 
principle  of  this  contrivance  consists  in  a  down¬ 
ward  current  of  juice  from  its  entrance  into 
the  tank  and  an  upward  flow  through  the  cone, 
the  particles  of  solid  matter  having  a  greater 
density  than  the  liquid  and  to  go  downward, 
but  the  upward  current  causes  a  portion  of  them 
to  rise,  though  in  their  ascent  they  strike  the 
sides  of  the  cone  and  are  returned  to  the  bot¬ 
tom. 

Evaporation  and  Crystallization.—  The 

evaporation  of  sugar  solutions  or  cane  juice  has 
for  its  object  the  concentration  of  the  liquid  to 
such  a  density  as  will  cause  the  sugar  to  crys¬ 
tallize  out.  To  accomplish  this  there  are  two 
methods,  the  “open  kettle®  and  the  vacuum  pan. 
The  open-kettle  process  consists  in  boiling  the 
juices  in  open  pans,  either  of  circular  or  rect¬ 
angular  form,  provided  with  steam  coils.  The 
heat  is  continued  until  the  density  indicates  suf¬ 
ficient  cooking.  When  a  density  of  22  to  36 
Baume  is  reached,  the  liquid  is  termed  a  syrup, 
and  when  the  syrup  is  cooked  to  a  stiff  mass, 
a  masse  cuite.  After  allowing  crystallization  to 
take  place  in  wood  or  iron  vats,  the  masse 
cuite  is  thrown  into  a  hogshead  and  the  mo¬ 
lasses  percolates  through  a  perforated  bottom, 
or  the  sugar  and  molasses  may  be  separated  in 
a  centrifugal  machine.  The  sugar  thus  made 
is  termed  open  kettle  and  the  process  is  not 
used  in  the  up-to-date  factory. 

The  vacuum  apparatus,  a  dome-shaped  ves¬ 
sel,  5  to  10  feet  in  diameter,  8  to  15  feet  high, 
provided  with  steam  coils,  is  the  most  economi¬ 
cal  for  evaporating  sugar  solutions,  requiring 
only  about  one-third  the  fuel  of  the  open  ket¬ 
tle  process  and  reducing  to  the  minimum  the 
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loss  by  burning  or  inversion.  This  apparatus 
may  be  arranged  in  ((multiple  effect®  —  two  or 
more  pans  connected  —  or  consist  of  one  pan. 
More  than  three  pans  have  not  been  found  ad¬ 
vantageous.  These  vessels  are  so  controlled 
that  the  vacuum  in  the  first  is  about  5,  in  the 
second  15  and  in  the  third  25  to  27  inches,  30 
representing  a  perfect  vacuum.  They  are  con¬ 
nected  with  a  system  of  valves  so  that  the  juice 


discharging  of  the  pan  is  termed  a  ^strike,® 
and  the  product  discharged,  <(masse  cuite.®  This 
is  conveyed  to  a  mixer  provided  with  a  shaft 
carrying  paddles  or  fingers  that  keep  the  sugar 
and  adhering  molasses  mixed.  The  well- 
mixed  masse  cuite  is  next  conveyed  to  a  cen¬ 
trifugal  machine,  made  to  revolve  1,000  to  1,200 
times  per  minute,  and  in  its  rapid  motion  the 
sugar  and  molasses  are  separated,  the  latter 
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may  be  drawn  from  the  first  to  the  second  and 
from  this  to  the  third,  from  which  it  is  drawn 
into  a  syrup  tank.  Exhaust  steam  is  usually 
utilized  for  concentrating  the  juice,  though  it 
becomes  necessary  at  times  to  use  live  steam. 
The  steam  enters  the  first  and  causes  it  to  boil, 
and  the  steam  generated  in  this  is  sufficient  to 
boil  the  second  and  so  on.  The  concentration 
is  carried  to  a  density  of  22  to  26  Baume  or 
about  50  per  cent  water. 

The  syrup  is  drawn  from  the  syrup  tank 
into  the  vacuum  strike  pan  until  one,  two  or 
three  coils  are  covered,  and  this  definite  quan¬ 
tity  is  heated,  until  grains  of  sugar  may  be  seen 
on  withdrawing,  with  a  proof  stick,  a  sample 
and  spreading  it  on  a  piece  of  glass.  The  for¬ 
mation  of  grain  is  sometimes  brought  about  by 
permitting  a  little  cold  juice  to  enter  the  pan 
and  suddenly  cool  it.  The  object  here  is  to 
form  a  crop  of  <(seed  crystals,®  and  the  re¬ 
mainder  of  the  process  has  for  its  purpose  the 
developing  or  growing  to  a  desired  size.  This 
is  accomplished  by  continuing  the  boiling  and 
adding,  from  time  to  time,  small  quantities  of 
the  syrup,  taking  care  that  no  more  grains  or 
crystals  are  formed.  In  three  to  four  hours 
the  pan  will  be  as  full  as  is  convenient  to  cook 
it  and  the  sugar  crystals  as  large  as  desired.  If 
very  large  crystals  are  wanted,  as  is  sometimes 
the  case  with  confectioners,  a  <(cut®  strike  is 
made,  that  is,  one-third  or  half  the  sugar  in 
the  pan  is  dropped  out  through  the  bottom  and 
the  remaining  portion,  say  one-half,  is  built  up 
in  the  same  manner  as  already  described.  On 
completing  the  boiling  the  second  time  there 
are  not  so  many  crystals,  but  they  are  twice  as 
large.  This  process  may  be  repeated,  but  it  is 
very  expensive.  The  principle  of  the  strike  pan 
is  similar  to  that  of  the  effects  already  de¬ 
scribed.  The  vacuum  in  the  pan  is  usually  25 
to  28  inches  and  the. temperature  140°  to  160°  F. 
The  cooking  is  continued  until  the  concentrated 
mass  contains  6  to  8  per  cent  of  water.  The 


being  thrown  through  very  small  perforations 
in  a  copper  gauze  basket,  while  the  sugar  re¬ 
mains  in  the  basket.  The  product  thus  obtained 
is  termed  (<first  sugar,®  also  (<raw  sugar,®  and 
usually  of  96°  test. 

Beet  Sugar. 

Historical. —  Sugar  was  discovered  in  the 
ordinary  beet  by  Margraff,  a  member  of  the 
Berlin  Academy  of  Science,  in  1747,  but  the 
sugar  content  was  very  small,  being  from  2  per 
cent  to  4  per  cent.  About  half  a  century  later, 
Karl  Franz  Archard  undertook  the  extraction 
of  sugar  from  the  beet  and  his  efforts  were  suc¬ 
cessful.  Great  interest  in  both  Germany  and 
France  followed  his  investigation  and  by  1812 
there  were  many  factories  established.  Napo¬ 
leon  added  greatly  to  the  progress  of  this  in¬ 
dustry  by  government  aid  and  by  the  establish¬ 
ment  of  sugar  schools.  After  the  new  industry 
had  become  well  established,  it  was  almost  ob¬ 
literated  by  destructive  wars.  It  was  revived, 
however,  soon  in  France  and  by  1829  a  yield  of 
4,000  tons  of  sugar  was  made,  but  Germany’s 
interest  was  not  resumed  until  1835.  From 
these  countries  the  industry  has  spread  through¬ 
out  Europe  until  the  production  for  1903  has 
been  variously  estimated  at  5,000,000  to  6,500,- 
000  long  tons. 

The  first  experiments  with  sugar-beets  in 
the  United  States  were  made  by  two  Philadel¬ 
phians  in  1830.  About  10  years  later  David 
Lee  Child,  Northampton,  Mass.,  attempted  beet 
culture  and  the  manufacture  of  beet  sugar.  He 
produced  1,300  pounds  at.  a  cost  of  11  cents 
per  pound.  These  enterprises  failed  and  seem 
to  have  discouraged  further  efforts  until  Gen- 
nert  Brothers,  natives  of  Brunswick,  Germany, 
inaugurated  a  plant  at  Chatsworth,  Ill.,  in  1863, 
and  this  failed  seven  years  later.  Attempt  after 
attempt  failed  and  it  may  be  said  that  this 
industry  was  not  permanently  established  until 
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between  1875-80.  From  this  time  sugar  beet 
culture  has  been  successfully  conducted  in  the 
United  States  and  at  this  writing  there  are  51 
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factories  distributed  over  13  States,  with  a  pro¬ 
duction  of  about  208,790  long  tons  for  1905. 

Soil  and  its  Preparation. —  Sugar-beets  re¬ 
quire  a  mean  summer  temperature  of  about  70° 
F.,  and  may,  therefore,  be  grown  in  a  very  ex¬ 
tensive  territory  in  the  United  States,  stretching 
from  New  York  to  California,  but  in  this  vast 
scope  of  country  designated  the  sugar  belt,  there 
is  much  land  that  will  not  grow  beets  profitably 
because  the  soil  is  not  adapted  for  such  a  pur¬ 
pose.  While  a  great  variety  of  soils  may  be 
suitable  for  growing  beets,  the  soil  best  adapted 
for  this  purpose  is  a  sandy  loam  with  a  sub-soil 
open  so  as  to  permit  the  beet  to  send  down  a 
tap-root  and  at  the  same  time  insure  enough 
loose  soil  for  the  beets  to  grow  well  under 
ground,  otherwise  the  tap-root  will  <(sprangle® 
and  the  top  of  the  beet  will  show  above  ground, 
both  of  which  growths  are  deleterious  to  the 
Best  results. 

In  order  that  the  beets  may  develop  thor¬ 
oughly,  the  soil  must  be  of  a  loose,  friable  char¬ 
acter  and  thoroughly  prepared  before  planting 
the  seed.  The  preparation  is  best  effected  by 
plowing  about  eight  inches  deep  and  following 
a  sub-soiler  to  the  depth  of  about  seven  inches 
and  finally  harrowing  until  all  clods  are  broken 
and  the  soil  thoroughly  pulverized.  If  the  land 
should  be  lumpy  the  young  plants  will  find  great 
difficulty  in  coming  up,  and  it  will  be  very 
troublesome  to  work  or  cultivate  them. 
Thorough  preparation  usually  destroys  much 
weeds  and  grass  that  otherwise  would  interfere 
with  the  cultivation  of  the  young  beet. 

Planting. — •  The  beet  seed  are  about  the  size 
of  a  small  pea  with  a  very  small  and  rough  ex¬ 
terior  and  should  be  put  well  under  the  earth 
but  not  deep.  The  seed  are  sown  in  ridges  or 
furrows  in  the  level  ground,  the  latter  being 
more  general,  from  14  to  18  inches  apart.  The 
seed  are  distributed  with  an  implement  termed 
a  drill  or  seeder.  The  best  time  for  planting 
is  in  the  months  of  April  and  May.  After 
planting  a  roller  is  pressed  over  the  seed  to 
press  the  soil  close  to  them.  If  the  rolling 
should  make  the  surface  too  smooth  and  hard, 
another  implement  is  passed  over  the  ground  to 
<(roughen  it  up®  because  the  wind  sweeps  over 
the  fields  and  causes  the  sand  to  do  damage  to 
the  young  plants  when  the  surface  is  without 
obstructions.  Some  plant  seed  in  rows  at  right 
angles  to  the  wind  in  order  to  avoid  injury 
by  it. 

Thinning. — As  soon  as  the  young  plants 
are  well  up  or  show  four  leaves  thinning  is 
begun.  This  consists  of  first  bunching  and  then 
thinning  to  the  proper  number  of  plants  to  be 
cultivated  for  the  crop.  The  thinning  is  per¬ 
formed  by  hand.  The  first  part  of  the  work  is 


done  with  a  hoe  which  leaves  a  clump  of  beet 
plants  about  eight  or  nine  inches  apart.  The 
thinning  to  a  stand  is  then  completed  by  select¬ 
ing  the  best  looking  plant  from  the  bunch  left 
by  the  hoe  and  this  plant  is  protected  by  placing 
it  between  the  fingers  with  the  back  of  the  hand 
down,  and  the  remainder  of  the  small  beets  are 
removed  with  a  sudden  pull.  The  thinning 
should  be  done  before  the  beets  grow  tall 
enough  to  become  entangled  with  each  other. 

Cultivation. —  The  cultivation  of  the  beet  is 
very  expensive,  inasmuch  as  a  large  portion  of 
the  work  must  be  done  by  hand,  though  of  late, 
improved  agricultural  implements  have  reduced 
the  expenses.  The  beet  should  be  worked  in 
some  way  or  other,  if  possible,  every  week, 
with  a  view  of  preserving  good  tilth,  the  chief 
object  being  to  destroy  weeds  and  grass  and 
conserve  the  moisture  by  forming  a  loose  layer 
of  soil  on  the  surface  which  closes  the  capil¬ 
lary  tubes  in  the  soil  through  which  the  water 
evaporates.  Beets  should  be  hoed  two  or  three 
times,  depending  upon  the  weeds  and  grass. 
This  hoeing  is  partly  done  by  a  plow,  but  the 
chief  part  of  it  must  be  done  by  hand.  The 
cultivation  period  usually  extends  over  six  or 
seven  months. 

Harvesting. —  The  harvesting  is  begun  in 
different  sections  of  the  country  at  different 
periods,  depending  upon  the  climatic  conditions. 
In  some  portions  of  California  harvesting  may 
begin  in  August  while  in  sections  where  the 
temperature  is  not  so  favorable  it  is  begun  in 
September  and  October.  The  harvesting  extends 
from  two  to  four  months.  The  beets  usually 
indicate  when  they  are  ripe  by  the  leaves  turn¬ 
ing  yellow  and  drooping  to  the  ground.  The 
first  step,  taken  in  harvesting  consists  in  run¬ 
ning  an  implement  down  underneath  the  beets 
so  as  to  cut  the  tap-root  where  it  is  small,  and, 
at  the  same  time,  loosen  the  earth  around  the 
beet  so  it  may  be  readily  pulled  up  by  hand. 
The  beet  is  then  taken  up,  by  hand,  and  with  a 
special  knife  the  top  or  ((neck,®  as  it  is  termed, 
is  removed  by  one  stroke.  The  top  is  cut  off 
where  the  leaves  begin  to  grow  on  the  beet  or 
just  below  this  point.  It  has  been  found  by 
experience  that  the  top  of  the  beet  is  very  rich 
in  non-sugars  and  that  it  is  better  to  remove 
these  to  prevent  their  contamination  in  the 
process  of  manufacture.  The  beets  are  thrown 
in  piles  and,  if  they  are  to  be  sent  to  the  factory 
immediately,  they  are  not  covered  up,  but  where 
the  beets  are  to  be  preserved  some  time  they 
are  put  into  piles  of  three  to  four  feet  in 
diameter  ,  and  covered  with  a  layer  of  earth 
varying  in  thickness  from  six  to  24  inches. 
This  latter  process  is  termed  siloing  and  the 
beets  thus  preserved  remain  in  a  silo  until  the 
factory  is  ready  for  them.  The  beets  are  taken 
to  the  factory  in  carts  in  which  are  placed  nets, 
so  arranged  that  they  may  be  removed  by  ma¬ 
chinery,  carrying  with  them  the  entire  load  of 
beets,  or  the  beets  may  be  thrown  directly  into 
the  cart  and  at  the  factory  the  cart  is  driven 
upon  an  elevated  platform  and  the  beets 
dumped  out.  The.  beets  are  next  thrown  into  a 
large  tank  filled  with  water  having  a  shaft,  pro¬ 
vided  with  fingers,  so  that  during  the  process 
of  washing  the  beets  are  kept  continually  agi¬ 
tated  and  brought  near  where  fresh  water  is 
flowing  into  the  tank.  In  this  way  all  of  the 
adhering  soil  is  removed. 
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From  the  washing  tanks  the  beets  are  taken 
by  an  elevator  and  carried  above  the  diffusion 
battery  and  dropped  into  a  slicing  machine, 
where  they  are  cut  into  very  thin,  narrow 
pieces  so  that  when  the  chips  fall  they  will  not 
lie  too  compactly  one  upon  the  other.  The  chips 
are  conveyed  from  the  slicing  machine  to  a  hop¬ 
per  with  a  funnel-shaped  tube  and  so  arranged 
that  it  may  be  rotated  or  moved  otherwise  to 
fill  the  cells  of  a  battery  arranged  in  a  circle  or 
in  <(line.®  The  battery  consists  usually  of  from 
12  to  14  cast-iron  cylindrical  cells  connected 
with  each  other  by  a  system  of  pipes  with  cocks 
between,  so  that  one  may  empty  and  fill  without 
interfering  with  the  operation  of  the  rest.  The 
extraction  of  the  sugar  consists  in  washing  the 
ch  pped  beets  with  hot  water  so  as  to  remove 
the  sugar.  The  battery  is  so  operated  that  the 
water  is  admitted  into  the  cell,  the  chips  of 
which  have  been  most  nearly  exhausted  and 
passes  out  at  the  cell  last  filled.  In  this  way 
the  water  is  made  to  do  its  maximum  work. 
When  the  beets  have  been  exhausted  of  the 
sugar  the  bottom  of  the  cell  is  opened  and  the 
beets  discharged  and  led  to  a  press  where  most 
of  the  remaining  water  and  sugar  are  pressed 
out.  The  pulp  cake  is  used  in  the  wet  condition 
for  cattle  food  or  it  may  be  dried  with  the  ex¬ 
haust  steam  so  it  can  be  preserved  for  the  same 
purpose.  It  may  also  be  used  to  spread  over 
the  land  and  serve  as  a  fertilizer. 

Carbonation. —  The  purification  of  the  sugar 
solution  as.  above  extracted  consists  of  the  ap¬ 
plication  of  lime,  carbon  dioxide  and  sulphur, 
together  with  settling  and  filtering.  The  use  of 
the  lime  followed  by  that  of  carbon  dioxide  is 
termed  carbonation.  These  two  materials,  lime 
and  carbon  dioxide,  are  obtained  by  burning 
limestone  in  a  kiln  constructed  .for  that  pur¬ 
pose  at  the  factory.  The  limestone  is  decom¬ 
posed  and  the  lime,  mixed  with  water,  is  added 
to  the  sugar  solution  in  a  quantity  equal  to  2 
or  3  per  cent.  The  gas  is  led  from  the  lime 
kiln  through  water  to  wash  it  and  admitted  into 
a  large  cell  from  five  to  six  feet  in  diameter, 
with  a  capacity  of  from  4,000  to  6,000  gallons. 
These  cells  are  provided  with  steam  coils  so 
the  solution  may  be  heated.  The  temperature 
at  which  the  carbonation  is  carried  on  is  80° 
to  90°  C.  This  process  of  adding  lime,  then 
charging  with  carbonic  acid  gas,  is  repeated 
two  or  three  times,  depending  upon  the  quality 
of  the  juice,  but  after  the  first  treatment  the 
juice  is  filtered  each  time  before  repeating  the 
carbonation.  Finally  the  juice  is  treated  with 
sulphur  dioxide,  which  is  used  to  bleach  the 
solution,  and  then  the  excess  of  this  gas  or 
acid  is  removed  by  the  addition  of  lime  and  the 
juice  is  again  treated  with  carbonic  acid.  Be¬ 
fore  filtering  the  juice  it  is  allowed  to  settle  so 
that  the  impurities  may  collect  at  the  bottom  of 
the  settling  tank.  The  clear  liquid  is  drawn  off 
and  filtered  by  gravity .  through  bags.  These 
bags  are  arranged  in  pairs,  a  large  bag  with  a 
diameter  of  three  or  four  feet  is  partially 
folded  and  put  into  one  of  thicker  and  stronger 
material,  with  a  diameter  of  not  more  than  12 
to  18  inches.  When  the  bags  become  filled  with 
impurities  they  are  steamed  and  washed  and 
made  ready  for  another  operation.  That  por¬ 
tion  of  the  solution  containing  the  bulk  of  im¬ 
purities  is  also  filtered  through  bags  which  are 
placed  in  a  filter  press  and  much  of  the  liquid 
removed.  The  press  cake  is  scattered  over  the 
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field  and  used  as  a  fertilizer.  The  clarified 
juice  is  treated  the  same  as  under  cane  sugar. 

Molasses. —  The  molasses,  containing  40  to 
50  per  cent  of  sugar,  discharged  by  the  centri¬ 
fugal,  must  be  treated  for  the  sugar  which  it 
contains,  though  some  of  it  in  Louisiana  is  sold 
to  merchants  for  direct  consumption  as  table 
molasses,  to  confectioners  and  to  glucose 
mixers  for  the  preparation  of  glucose  syrup. 
Generally,  this  molasses  is  recooked  over  and 
over  again  until  all  of  the  crystallizable  sugar 
has  been  separated.  The  first  reboiling  yields 
“second  sugar®  and  ((second  molasses,®  the^ 
second  reboiling  <(third  sugar®  and  ((third 
molasses,®  etc.  The  reboiling  may  be  done 
directly  in  the  vacuum  pan  without  previous 
treatment,  in  which  case  5  to  10  per  cent  of 
water  is  evaporated,  the  boiled  mass  put  into 
hot-room  cars  and  kept  at  a  temperature  suffi¬ 
cient  to  maintain  the  masse  cuite  in  rather  loose 
or  limpid  state  for  from  one  to  three  weeks,  or 
put  into  large  cylindrical,  slowly  revolving  drums 
provided  with  a  proper  supply  of  heat  and  kept 
in  these  for  three  to  four  days  to  permit  crystal¬ 
lization  to  take  place  in  motion.  In  either  case 
the  masse  cuite  is  returned  to  the  centrifugal 
and  the  crystals  separated  from  the  molasses. 
The  practice  at  some  factories  is  to  mix  the 
molasses  with  hot  juice  before  reboiling,  while 
others  put  it  into  eliminating  pans,  charge  it 
with  steam,  dilute  and  reclarify.  The  second 
sugar  may  be  sold  to  the  refineries,  but  as  it 
falls  below  the  96-test  sugar  (probably  the 
most  profitable  grade)  it  is  melted  in  the  hot 
juice  and  turned  out  as  first  sugar  of  the  test 
above  mentioned.  The  second  molasses  is  re¬ 
boiled  to  “string  proof,®  put  into  large  magma 
tanks  or  hot-room  cars  (about  five  by  five  feet 
and  three  to  four  feet  deep)  and  allowed  to 
remain  at  rest  from  four  to  six  months,  when 
the  crystallized  mass  is  subjected  to  centrifugat¬ 
ing.  The  third  molasses  usually  contains  a 
large  portion  of  impurities  which  may  make  it 
unprofitable  to  further  reboil  it,  though  some 
work  this  molasses  for  fourth  sugar.  All  the 
above  grades  of  sugar  recovered  by  reboiling 
may  be  worked  back  into  a  first  sugar  or  sold 
to  the  refineries.  The  refuse  or  exhausted 
molasses,  which  amounts  to  from  four  to  five 
gallons  per  ton  of  cane  crushed  and  carries  25 
to  40  per  cent  sugar,  has  increased  very  much 
in  value  in  recent  years,  selling  at  6  to  10 
cents  per  gallon.  Some  of  it  is  fed  to  stock  and 
some  consumed  by  distillers. 

The  molasses  from  the  beet  is  worked  over 
again  and  finally,  in  some  factories,  diluted, 
treated  with  powdered  quicklime,  which  forms 
a  sucrate  of  lime  at  low  temperatures,  and  this 
sucrate  is  decomposed,  with  carbon  dioxide, 
filtered  and  evaporated  to  obtain  sugar.  The 
final  disposition  of  the  beet  molasses  is  also 
unprofitable. 

Refining. —  The  refining  of  sugar  consists 
in  washing,  melting,  purifying,  evaporating  and 
recrystallizing.  Some  factories  in  Louisiana 
turn  out  two  or  three  grades  of  refined  sugar 
or  sugar  that  is  sold  direct  to  the  trades,  but 
as  the  process  used  by  them  for  refining  con¬ 
sists  chiefly  in  washing  with  water,  with  a 
solution  of  tin  chloride,  ultramarine  or  phos¬ 
phoric  acid,  it  is  expensive  because  of  the  large 
portion  of  the  sugar  that  is  dissolved  while 
washing  in  the  centrifugal  machine.  “White 
clarified,®  “yellow  clarified®  and  granulated 
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sugars  are  the  grades  referred  to,  but  the 
amount  of  these  turned  out  is  decreasing  every 
year.  The  chief  difference  between  refining 
and  manufacturing  of  sugar  is  in  the  method  of 
clarification.  This  is  similar  in  almost  every 
respect,  except  in  the  refinery,  the  sugar  solu¬ 
tion,  after  melting  and  chemical  treatment  and 
filtering,  is  filtered  through  ((bone  black®  or 
bone  charcoal.  This  substance  has  the  property 
of  decolorizing  the  sugar  solution  which  leaves 
these  filters  in  an  almost  colorless  condition. 
The  evaporation  and  crystallization  are  carried 


5  to  25  years.  The  sugar  season  is  from  No¬ 
vember  to  February.  The  sugar  is  obtained  by 
tapping  the  tree.  The  tapping  consists  in  mak¬ 
ing  a  triangular  hole  in  the  tree,  into  which 
the  sap  is  collected.  The  sap  is  withdrawn  from 
the  tree  by  means  of  a  spile  in  a  hole  bored 
beneath  and  inclined  upward  to  the  sap  recep¬ 
tacle.  Through  this  spile  the  sap  runs  out  and 
is  collected  in  earthenware  vessels.  The  spile 
is  generally  made  of  bamboo  cane.  The  flow  of 
sap  is  more  rapid  at  night  than  in  the  day  and 
the  cooler  the  night  the  greater  the  flow.  A 
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out  in  the  same  way  as  in  manufacturing.  The 
bone  charcoal  soon  loses  its  power  to  decolorize 
and  is  then  revivified  by  burning  out  the 
absorbed  material  in  specially  constructed  re¬ 
torts.  The  bone  black  will  finally  be  exhausted 
of  its  valuable  property  of  decolorizing  and  it 
is  then  sold  to  the  fertilizer  manufacturer  for 
the  manufacture  of  acid  phosphates.  The  refuse 
molasses  is  used  for  making  alcohol,^  for  cul¬ 
inary  purposes  and  to  some  extent  for  making 
lampblack  and  shoe  polish. 

Comparison  of  Cane  and  Beet  Sugar.— 
When  highly  refined,  no  one  can  distinguish  be¬ 
tween  cane  and  beet  sugar  as  they  are  one  and 
the  same  thing.  Between  the  crude  or  raw  beet 
and  cane  sugars  there  is  a  great  difference,  the 
latter  being  edible  while  the  former  is  not,  as  it 
possesses  a  very  disagreeable  odor  and  taste. 
Cane  sugar  molasses  is  good  for  culinary  pur¬ 
poses,  beet  sugar  molasses  is  not.  Cane  juice 
contains  ((glucose®  (reducing  sugars),  but  beet 
juice  does  not,  though  the  latter  contains  raffi- 
nose  and  the  former  does  not.  In  Louisiana  about 
20  tons  per  acre  is  an  average  cane  crop,  and  15 
to  16  an  average  beet  crop  in  the  United  States, 
Cane  is  worth  $3  to  $4  per  ton  and  beets  $4  to 
$4.50.  Cane  costs  $30  to  $35  per  acre  and  beets 
$25  Jto  $30.  The  sucrose  content  will  vary  in 
Louisiana  from  10  to  16  per  cent,  and  from  12 
to  18  per  cent  in  the  beets  in  the  United  States. 
The  cost  of  the  production  of  a  ton  of  sugar  is 
$60  to  $75,  whether  from  cane  or  beets. 

Palm  Sugar. —  The  palm-sugar  industry  of 
India  is  a  very  old  one,  but  insignificant  com¬ 
pared  with  the  sugarcane  industry  of  that  coun¬ 
try.  A  fair  estimate  places  the  annual  produc¬ 
tion  of  palm  sugar  about  100,000  tons  of  2,204.5 
pounds.  The  sugar  palms  are  planted  on  dry 
land,  and  one  planting  will  produce  sugar  from 


large  tree  will  yield  from  30  to  40  pounds  of 
sugar  annually  and  800  trees  is  considered  a 
valuable  possession.  The  sap  is  collected  daily, 
mixed  with  a  little  lime  and  evaporated  in  open 
vessels  in  a  very  crude  way.  The  boiling  is 
continued  until  the  sap  is  a  thick  syrupy  con¬ 
sistency  or  until  it  forms,  on  cooling,  a  solid 
mass.  The  solidifying  or  the  last  stages  of 
evaporation  is  sometimes  accomplished  by  ex¬ 
posure  to  the  hot  sun  in  that  climate.  The 
syrup  is  sometimes  sold  under  the  name  of 
date-honey.  This  has  been  known  for  a  very 
long  time  as  an  article  of  commerce. 

Maple  Sugar. —  The  variety  of  maple  tree 
( Acer  barbatum )  is  the  one  from  which  sugar 
is  chiefly  obtained.  This  tree  grows  wild  in  the 
forest  or  is  cultivated  in  Ohio,  Indiana,  New 
York,  Vermont  and  other  northeastern  States 
and  to  some  extent  in  Canada.  It  is  only  within 
the  last  few  decades  that  the  trees  have  been 
cultivated  to  any  great  extent.  A  tree  is  30  to 
40  years  old  before  it  yields  the  maximum 
amount  of  sugar.  A  short  tree  with  broad, 
spreading  branches  is  said  to  produce  larger 
yields  and  richer  quality  of  sap  than  the  tall 
ones  with  less  foliage.  The  sugar  period  is 
from  January  to  April.  The  sap  begins  to  flow 
at  the  break-up  of  winter.  So  in  one  section  the 
sap  may  flow  as  early  as  January  while  in  the 
colder  sections  it  may  not  flow  before  March. 
The  flow  lasts  from  six  weeks  to  two  months. 
The  sap,  or  sugar,  may  be  extracted  from  the 
tree  in  a  manner  similar  to  that  of  extracting 
it  from  the  palm,  but  the  triangular  hole  has 
proved  to  be  more  injurious  than  a  small  round 
hole.  The  general  custom  is  to  bore  two  to 
four  holes  in  a  tree,  from  two  to  four  feet 
above  the  ground,  with  a  three-quarter-inch 
augur.  These  holes  are  placed  to  southern 


SUGAR  GROWING  AND  SUGAR  MAKING 


803 


exposure  and  are  slightly  inclined  upward.  In 
the  hole  is  arranged,  water-tight,  a  spile  made 
of  wood  or  metal  on  which  a  tin  pail  or  wooden 
bucket  is  hung  to  catch  the  sap.  The  flow  of 
sap  ceases  with  the  budding  of  the  tree.  The 
sap  is  a  very  pure  sugar  juice  containing  from 
2  to  4  per  cent  of  sugar,  the  average  being  about 
3.5  per  cent.  The  sap  contains,  in  addition  to 
the  sugar,  other  substances  in  solution,  some  of 
which  are  of  an  aromatic  nature  and  these  latter 
give  to  maple  sugar  its  splendid  flavor  for 
which  it  is  so  highly  prized  as  a  material  for 
making  table  syrup.  The  fact  that  the  sap  is 
of  such  a  high  degree  of  purity  makes  the 
manufacture  of  maple  sugar  very  simple.  The 
sap  collected  in  the  pails  is  poured  through  a 
strainer .  into  a  storage  tank.  From  this  tank 
the  sap  is  drawn  into  vats  or  pans,  usually  made 
of  Russia  iron,  2.5  feet  wide  and  about  5  feet 
long.  These  pans  are  set  on  grate  bars  in 
brick  furnaces.  The  fuel  used  is  wood,  one 
cord  of  which  is  sufficient  to  evaporate  the 
water  from  100  pounds  of  sugar.  The  sap  is 
evaporated  with  but  little  or  no  clarification 
except  the  removal  of  the  scum  as  it  rises  to 
the  top  during  the  process  of  boiling.  The 
cooking  is  continued  until  the  sap  is  of  a  syrupy 
consistency  or  until  it  begins  to  grain;  in  the 
former  case  it  is  sold  as  syrup,  in  the  latter,  it 
is  stirred  while  cooling  in  order  to  produce  a 
soft  granular  sugar  which  is  put  on  the  market 
and  sold  for  making  table  syrup.  The  annual 
production  is  estimated  at  15,000  to  20,000  tons. 

Sorghum  and  Maize  Sugar. —  Many  ex¬ 
periments  have  been  made  to  produce  sugar 
from  sorghum,  but  in  all  the  results  have  not 
been  profitable.  There  is  now  very  little,  if  any, 
sugar  made  from  sorghum,  though  there  is  con¬ 
siderable  syrup.  Maize  contains  9  to  12  per 
cent  sugar,  but  impurities  along  with  it  have 
not  been  successfully  understood  and  no  method 
exists  by  which  this  sugar  can  be  profitably 
extracted. 

Commerce. —  The  sugar  trade  of  the  world 
has  become  so  great  that  international  agree¬ 
ment  has  been  necessary  to  regulate  it. 
European  countries  for  quite  a  number  of  years 
have  paid  directly  and  indirectly  bounties  to 
sugar  producers  and  refiners  on  their  exports. 
This  encouraged  and  abnormally  developed  the 
sugar  industry  in  some  countries  and  depressed 
it  in  others.  The  bounties  placed  the  price  of 
sugar  so  high  that  the  poorer  people  in  bounty¬ 
paying  countries  could  not  afford  it  and  so  low 
in  many  non-bounty-paying  countries  that  the 
industry  was  no  longer  profitable  to  producers. 
A  movement  was  started  in  England  in  1887 
to  correct  this  evil.  A  convention  representing 
Austria,  Belgium,  Germany,  Great  Britain, 
Italy,  the  Netherlands,  Russia  and  Spain  met 
in  London,  30  Aug.  1888,  and  passed  a  resolu¬ 
tion  to  guarantee  <(that  no  open  or  disguised 
bounty  shall  be  granted  on  the  manufacture 
or  exportation  of  sugar.®  France  would  not 
enter  the  agreement  because  the  United  States 
would  have  nothing  to  do  with  it.  There  was 
no  ratification  of  this  convention,  though  it 
should  have  taken  place  1  Aug.  1890.  The 
bounties  paid  by  Germany  and  Austria-Hungary 
were  reported  to  be  about  $16  per  ton,  and  this 
was  approximately  doubled  in  1896.  Renewed 
efforts  were  then  made  to  break  up  the  bounty 
system  and  this  was  practically  accomplished, 
temporarily  at  least,  in  Brussels,  1  March  1902, 


after  eight  sittings  of  an  international  conven¬ 
tion.  This  was  the  eighth  European  Sugar 
Bounty  Conference  since  one  held  in  Paris  in 
1862.  Germany,  Austria-Hungary,  Belgium, 
Spain,  France,  Great  Britain,  Italy,  the  Nether¬ 
lands  and  Sweden  were  represented  in  the  con¬ 
vention  of  1902.  The  following  is  a  summary 
of  the  principal  articles  passed  upon  by  that 
convention : 

“Article  1.  The  high  contracting  parties  agree,  from  the 
date  of  putting  in  force  this  present  convention,  to  suppress 
the  direct  and  indirect  bounties  which  might  benefit  the 
production  or  export  of  sugar,  and  not  to  establish  bounties 
of  this  kind  during  the  whole  duration  of  this  convention. 
The  agreement  applies  to  confectionery,  chocolate,  and  all 
analogous  products,'  containing  sugar  artificially  incorporated 
in  a  notable  proportion;  and  to  all  advantages  resulting 
indirectly  or  directly  for  producers  from  fiscal  legislation, 
including:  (a)  direct  bounties  granted  to  exports;  ( b )  and  to 
production;  (c)  total  or  partial  exemption  from  taxation  as 
to  any  part  of  the  output;  ( d )  advantages  derived  from 
excessive  yield;  (e)  and  from  the  exaggeration  of  drawback; 
(/)  and  from  any  surtax  in  excess  of  the  rate  fixed  by  article  3. 

2.  Sugar  factories  and  refineries  of  all  kinds  are  to  be 
placed  in  bond  and  worked  under  the  continuous  supervision 
of  revenue  officers;  and  finished  sugars  are  to  be  stored  in 
bonded  warehouses. 

3.  The  surtax  is  limited  to  a  maximum  of  6  francs  per 
100  kilogrammes  (2s.  5.25d.  per  cwt.;  or  £2,  8s.  9d.  per  ton) 
for  refined  and  assimilable  sugars;  and  5  francs  50  centimes 
per  100  kilogrammes  (25s.  8d.  per  cwt.,  or  £2,  4s.  8.5d.  per 
ton)  for  other  sugars.  The  surtax  is  the  difference  between 
the  rate  of  the  duty  imposed  on  imported  foreign  sugar  and  the 
rate  of  duty  or  tax  imposed  on  the  home  product.  The  pro¬ 
visions  of  this  article  do  not  apply  to  import  duties  on  sugar 
imposed  by  countries  that  do  not  produce  sugar,  nor  to  the 
by-products  of  sugar  manufacturing  or  sugar  refining. 

4.  The  high  contracting  parties  agree  to  impose  a  special 
duty  on  the  importation  into  their  respective  territories  of 
sugars  from  countries  that  grant  bounties  either  on  produc¬ 
tion  or  export.  This  duty  shall  not  be  less  than  the  amount 
of  the  bounties  direct  or  indirect  granted  in  the  country  of 
origin  and  each  of  the  parties  reserves  the  right  to  prohibit 
the  importation  of  bountied  sugars.  In  order  to  compute 
the  advantages  which  may  be  derived  from  the  imposition 
of  an  excessive  surtax  as  specified  in  paragraph  5  of  article  1, 
the  surtax,  at  the  agreed  rate  fixed  by  article  3,  is  deducted 
from  such  excessive  surtax,  and  the  half  of  the  difference  is 
considered  to  represent  bounty.  A  permanent  commission, 
instituted  by  article  7,  will  have  the  right,  on  the  demand 
of  a  contracting  party,  to  revise  the  rate  imposed  in  excess. 

5.  The  high  contracting  parties  agree  to  admit,  at  the 
lowest  rate  of  import  duty,  sugars  of  any  of  the  contracting 
countries,  or  of  any  colonies  or  possessions  belonging  to  them 
that  do  not  grant  bounties,  and  to  which  the  obligations 
imposed  by  article  8  apply. 

6.  Spain,  Italy,  and  Sweden  are  exempt  from  articles 
1,2,  and  3  as  long  as  they  do  not  export  sugars. 

10.  The  convention  to  come  into  force  1  Sept.  1903 
remain  five  years  from  that  date;  and  thenceforward  (in  case 
no  state  denounces  it,  12  months  before  1  Sept.  1908)  it  will 
remain  for  a  year  and  so  on  from  year  to  year.  The  denun¬ 
ciation  will  only  have  effect  on  the  party  making  it. 

12.  The  convention  shall  be  ratified  at  Brussels  on  or 
before  1  Feb.  1903." 

The  effect  of  this  international  agreement  in 
Europe  practically  shut  off  importations  of 
sugar  from  that  continent  to  the  United  States, 
which,  however,  (including  its  possessions, 
Hawaii,  Porto  Rico  and  the  Philippine  Islands) 
together  with  Cuba  produce  sufficient  .  to 
supply  the  demand  for  sugar  in  the  United 
States. 


Duty  per  100  Pounds  on  Cuban  Sugars  Im¬ 
ported  into  the  United  States. 


Test 

Old  Rates 

New  Rates 

75  raw . 

$0.76 

$1.75 

89  raw . 

1.152 

1.05 

96  raw . 

1.348 

1.28 

Refined . 

1.560 

1.33 

All  Cuban  sugars  coming  into  the  United 
States  are  allowed  20  per  cent  discount  on 
above  rates. 

In  1916  a  provision  in  the  Underwood  Tariff 
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Lawj,  by  which  sugar  was  eventually  to  go  on 
the  free  list,  was  rescinded  by  Congress.  The 
imports  of  sugar  into  the  United  States  from 
1918  to  1921  were  as  follows:’ 

Pounds 


1918  .  4,729,691,848 

1919  .  5,625,061,472 

1920  .  7,550,195,838 

1921  .  6,673,041,867 


The  exports  during  the  same  period  were: 

Pounds 


1918  .  588,521,143 

1919  .  1,065,126,165 

1920  .  1,450,793,630 

1921  .  789,763,707 


Sugar  Production  of  the  World  for  Follow¬ 
ing  Years 


YEAR 

Production, 

Per  cent 

pounds  j 

beet 

1913 . 

40,787,743,360 

41,972,098,560 

41,511,919,680 

37,069,126,080 

38,053,064,000 

38,653,995,520 

35,510,193,600 

33,979,462,720 

37,498,990,080 

35,301,324,000 

49.3 

1914 . 

47.2 

1915 . 

44.5 

1916 . 

35.5 

1917 . 

33.9 

1918 . 

28.9 

1919 . 

24.5 

1920 . 

21.6 

1921 . 

28.0 

1922 .... 

26.5 

During  the  World  War,  1914-18,  the  world’s 
sugar  production  was  as  follows  : 


Short  tons 

1915  .  20,755,960 

1916  .  18,547,373 

1917  .  18,572,220 


The  Cane  and  Beet  Sugar  Crops  of  the 
World  for  1914-15,  with  Average  of  Crops 
for  Seven  Preceding  Years. 

CANE  SUGAR 


Crops 
1914-15 
(Tons  of 
2,240  lbs.) 

Average 
crop  for 

7  years 
ending 

1914-15 

Africa 

Eevnt . 

83,000 

303,000 

44,000 

115,000 

64,263 

233,142 

40,714 

61,316 

Mauritius . 

Reunion . 

Natal . 

Total  in  Africa . 

545,000 

399,435 

America  . 

Argentina . 

370,000 

269,000 

120,000 

46,000 

32,000 

192,744 

251,000 

108,181 

46,536 

33,299 

Rra7.il . 

Rrit.ish  Guiana . 

Trinidad . 

Barbados . 

Cane  and  Beet  Sugar  Crops  —  Continued 


Crops 
1914-15 
(Tons  of 
2,240  lbs.) 

Average 
crop  for 

7  years 
ending 
1914-15 

America  —  continued 

Jamaica . 

15,000 

14,000 

13,444 

22,553 

Antigua  and  Saint  Kitts . 

Total . 

866,000 

667,757 

Central  America 

Costa  Rica . 

2.500 

7.500 
4,000 

18,000 

2,371 

7,407 

1,247 

8,057 

Guatemala . 

Nicaragua . 

Salvador . 

Total  in  Central  America . 

32,000 

22,082 

Cuba . 

2,980,000 

5,000 

44,000 

44,000 

119,000 

2,025,588 

10,714 

38,154 

40,209 

94,143 

Danish . 

French  colonies 

Guadeloupe . 

Martinique . 

Haiti  and  San  Domingo . 

Total . 

3,192,000 

121,000 

2,208,808 

132,254 

Mexico . 

Asia 

British  India . 

2,561,000 

222,000 

1,541,000 

408,000 

2,273,330 

130,557 

1,291,985 

223,916 

Formosa . 

Java . 

Philippine  Islands . 

Total . 

4,732,000 

3,919,788 

North  America 

United  States  (contiguous) 
Louisiana . 

240,000 

44,000 

612,000 

364,000 

280,000 

10,142 

496,829 

28,243 

Texas . 

N  on-contiguous 

Hawaii . 

Porto  Rico . 

Total  United  States  except 
Philippine  Islands . 

1,260,000 

815,214 

Oceania 

Queensland . 

269,000 

114,000 

206,164 

78,100 

New  South  Wales . 

Fiji . . 

Total . 

383,000 

284,264 

Europe 

Spain . 

8,000 

13,429 

SUMMA 

Africa . 

RY 

545,000 

866,000 

4,732,000 

8,000 

383,000 

3,192,000 

1,260,000 

121,000 

32,000 

399,435 

667,757 

3,919,788 

13,429 

284,264 

2,208,808 

815,214 

132,254 

22,082 

America . 

Asia . ’ . 

Europe . 

Oceania . 

Cuba . 

North  America . 

Mexico . . 

Central  America . 

Total  production  cane  sugar  in 
the  world . 

11,139,000 

8,863,031 

BEET  SUGAR 


North  America 

United  States . 

Canada . 

Europe 

Austria-Hungary .... 

Belgium . 

France . 

Germany . 

Netherlands . 

Russia . 

Other  countries . 

Total  beet . 

Grand  total  cane  and 
beet  sugar . 

1905-06 

1906-07 

1907-08 

1908-09 

1909-10 

1912-13 

1913-14 

1914-15 

Average 
for  7 
years 

279,393 

11,419 

1,509,789 

328,770 

1,089,684 

2,418,156 

207,189 

986,500 

410,255 

431,796 

11,367 

1,343,940 

282,804 

756,094 

2,239,179 

181,417 

1,440,130 

467,244 

413,954 

7,943 

1,424,657 

232,352 

727,712 

2,129,597 

175,184 

1,410,000 

462,772 

380,254 

6,964 

1,398,000 

258,000 

802,000 

2,080,000 

214,000 

1,265,000 

500,000 

457,562 

8,802 

1,260,000 

250,000 

825,000 

2,040,000 

200,000 

1,150,000 

460,000 

692,556 

12,439 

1,442,159 

326,653 

967,440 

2,983,085 

315,775 

1,361,842 

427,500 

733,401 

11,982 

1,287,787 

251,023 

790,790 

2,993,704 

231,073 

1,688,247 

431,220 

722,054 

13,773 

1,288,960 

224,437 

333,953 

2,755,750 

263,852 

547,382 

10.467 

1,349,357 

260,752 

743.284 
2,454,476 

255,498 

1,328,817 

451.284 

7,223,155 

7,153,971 

6,984,171 

6,904,218 

6,651,364 

8,101,949 

7,988,007 

5,602,779 

7,401,317 

13,964,988 

14,506,811 

13,900,539 

|l4,531,108 

14,495,692 

20,518,000 

20,605,000 

18,041,779 

16,668,417 

SUGAR  OF  LEAD— SUGGESTION 
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Sugar  Consumed  in  the  United  States,  1914. 
( Willet  and  Gray  of  N.  Y.) 


Imported  (including  510,385  tons  Hawaiian, 
274,149  Porto  Rico,  and  120,887  Philippine) . 
Domestic  manufactured  from  imported 

molasses,  U.  S.  Maple,  etc . 

Domestic  cane . 

Domestic  beet . 

Domestic  total . 

Total  annual  product  consumed  in  the  United 
States  is  84.29  pounds  per  capita . 


2,972,333 

20,200 

143,996 

624,298 

788,494 

3,760,827 


From  2,238,588  tons  in  1900  the  consumption 
of  sugar  in  1918  had  reached  4,339,616  tons. 


Consumption  of  Sugar  Per  Capita  —  Licht’s 
Estimate  for  1914. 


Per 

capita 

in 

pounds 

Per 

capita 

in 

pounds 

Germany . 

45.13 

Netherlands . 

50.09 

Austria . 

29. 17 

Denmark 

95.57 

France . 

43.85 

Italy 

11.68 

Spain . 

14. 19 

Belgium 

36.08 

England . 

93.37 

Turkey 

21.93 

Switzerland . 

73.55 

Sweden . 

57.73 

United  States . 

84.29 

Norway . 

46.64 

Russia . 

25.43 

From  1920  to  1922  the  sugar  production  of 
the  United  States  was  as  follows: 


Cane 

Beet 

Total 

1920 . 

Pounds 

241,998,400 

352,204,160 

585,178,000 

Pounds 

1,452,902,000 

2,180,042,000 

1,250,000,000 

Pounds 

1,694,900,400 

2,532,246,160 

1,835,178,000 

1921.. . 

1922 . 

The  large  increase  in  sugar  export  during 
these  years  was  due  to  the  European  War. 
Early  in  the  fall  of  1917  the  International  Sugar 
Committee  was  formed  to  arrange  for  the  dis¬ 
tribution  of  the  available  sugar  in  the  world. 
The  committee  consisted  of  two  members  from 
each  of  the  allied  governments,  two  from  the 
United  States  Food  Administration  being  also 
supplemented  by  the  head  of  the  sugar  division. 
This  committee  arranged  for  the  purchase  and 
distribution  of  all  sugar  to  the  allied  countries, 
and  as  it  became  difficult  to  procure  household 
supplies,  in  December  1917  the  United  States 
Senate  directed  an  inquiry  into  the  causes  of 
the  shortage  of  sugar.  This  was  found  to  be 
due  largely  to  consumer  hoarding,  and  to  the 
unusual  amounts  used  for  home  preserves,  also 
to  about  two-fifths  of  the  whole  quantity  con¬ 
sumed  in  the  United  States  being  required  for 
the  manufacture  of  candy.  The  efficiency  of 
the  Food  Administration,  of  the  International 
Committee  and  the  willing  co-operation  of  the 
people  served  to  keep  down  the  price,  to  regu¬ 
late  the  supply  and  to  tide  over  the  difficulty 
and  the  shortages  occasioned  by  the  indiscrim¬ 
inate  sinkings  of  merchant  vessels  through  the 
German  submarine  policy. 

In  1916  the  government  of  Panama  was 
authorized  to  loan  $500,000  to  plantation  oper¬ 
ators  for  the  development  of  the  sugar  industry 
in  that  country,  the  loans  to  be  repaid  within 
10  years;  a  government  subsidy  of  one  cent 
on  every  four  pounds  of  white  granulated  sugar 
produced  was  also  granted.  In  1917,  from  its 


development  fund,  Great  Britain  also  made  a 
grant  of  $625,000  for  the  development  of  sugar- 
beet  growing  and  manufacture  in  England. 

Bibliography. — Andrews,  F.,  Statistics  of 
Sugar  in  the  United  States  and  its  Insular  Pos¬ 
sessions,  1881-1912)  (in  Bulletin  No.  66,  United 
States  Department  of  Agriculture,  Washington 
1914)  ;  Beaudet,  Pellet  and  Saillard,  fabrica¬ 
tion  du  sucre  de  betterave  et  de  canne)  (2  vols., 
Paris  1894)  ;  Brown,  C.  A.,  Sugar  Analysis5 
(New  York  1912)  ;  Geerlig,  H.  C.  P.,  (Cane 
Sugar  and  Its  Manufacture5  (Manchester  1909) 
and  ( Practical  White  Sugar  Manufacture5 
(London  1915)  ;  Helot,  J.,  (Le  sucre  de  better¬ 
ave  en  France  de  1880  a  19005  (Cambrai  1900)  ; 
Koppeschaar,  E.,  ( Evaporation  in  the  Cane  and 
Beet  Sugar  Factory5  (New  York  1915)  ;  Mc¬ 
Intosh,  J.  G.,  technology  of  Sugar5  (New 
York  1903)  ;  Meyer,  H.  H.  B.,  Select  List  of 
References  on  Sugar5  (Washington  1910)  ; 
Myrick,  H.,  American  Sugar  Industry5  (New 
York  1899)  ;  Nelson,  Sugar  Industry  of  the 
Philippine  Islands5  (Manila  1911)  ;  Newlands, 
J.  A.  R,  and  B.  E.  R.,  Sugar5  (New  York 
1909)  ;  Roth,  H.  L.,  ( Guide  to  the  Literature  of 
Sugar5  (London  1890)  ;  Spencer,  G.  L.,  hand¬ 
book  for  Sugar  Manufacturers  and  Their 
Chemists5  (3d  ed.,  New  York  1897)  ;  Tucker, 
J.  H.,  (Manual  of  Sugar  Analysis5  (5th  ed., 
New  York  1900)  ;  Surface,  G.  T.,  Story  of 
Sugar5  (New  York  1910)  ;  Wallis-Taylor,  A. 
J.,  Sugar  Machinery5  (2d  ed..  New  York 
1909)  ;  Ware,  L.  S.,  (Beet  Sugar  Manufacturing 
and  Refining5  (2  vols.,  New  York  1905-07)  ; 
Wiechmann,  F.  G.,  Sugar  Analysis  for  Cane 
Sugar  and  Beet  Sugar  Houses,  Refineries  and 
Experimental  Stations5  (3d  ed..  New  York 
1914). 

SUGAR  OF  LEAD.  See  Lead. 

SUGAR  LOAF,  The,  an  isolated,  conical 
hill,  rising  from  the  east  bank  of  the  Hudson 
River,  a  short  distance  below  Garrisons.  It  is 
at  the  north  entrance  to  the  Highlands,  about 
57  miles  north  of  New  York. 

SUGAR  MAPLE.  See  Maple. 

SUGGESTION,  in  psychology ,  a  term 
which  in  its  widest  sense  signifies  an  intimation, 
a  hint,  a  prompting,  the  abrupt  introduction  of 
an  idea  into  consciousness.  It  is  also  employed 
as  synonymous  with  association.  But,  more 
specifically,  it  is  a  method  of  effecting  belief, 
whether  the  conditions  of  the  subject  be  normal, 
or  abnormal,  as  in  the  case  of  hypnotism  (q.v.). 
Under  normal  conditions  this  belief  may  be 
manifested  as  a  conviction  arrived  at  by  reason¬ 
ing,  as  in  the  case  of  the  acceptance  of  a  series 
of  logical  arguments ;  or  it  may  be  mere  acqui¬ 
escence  in  what  deliberation  would  show  to  be 
false.  Psychologists  disagree  as  to  the  means 
by  which  suggestion  may  effect  belief  under 
abnormal  conditions  (for  example,  those  of 
hypnotism).  Lipps  holds  that  the  critical  facul¬ 
ties  of  the  hypnotized  subject  are  kept  in  abey¬ 
ance,  and  he  is,  therefore,  incapable  of  making 
opposition  and  thereby  destroying  the  belief. 
Wundt  contends  that  the  consciousness  of  the 
subject  is  limited,  no  ideas  entering  save  those 
directly  aroused.  Such  ideas  are,  therefore, 
freed  from  contradiction,  and  have  a  special 
or  hyperaesthetic  force.  When  belief  persists 
for  a  time  after  hypnotic  conditions  have 
ceased  to  exist,  and  ultimately  takes  effect,  such 
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SUHL  —  SUICIDE 


form  is  called  post-hypnotic  suggestion.  Con¬ 
sult  Bain,  (The  Senses  and  the  Intellect  (Lon¬ 
don  1894)  ;  Bernheim,  ( Suggestive  Therapeu- 
tics)  (trans.,  New  York  1889)  ;  Binet,  A.,  <La 
Suggestibilite)  (Paris  1900)  ;  Keatinge,  W.  M., 
Suggestion  in  Education)  (London  1907)  ; 
Lipps,  (Zur  Psychologie  der  Suggestion  > 
(1897)  ;  Sidis,  B.,  (The  Psychology  of  Sugges- 
tion)  (New  York  1898)  ;  Stoll,  O.,  Suggestion 
und  Hypnotismus  in  der  Volkerpsychologie> 
(2d  ed.,  Leipzig  1904)  ;  Wundt,  (Hypnotismus 
und  Suggestion  (Leipzig  1911). 

SUHL,  zool,  Germany,  city  in  Prussian  ju¬ 
dicial  district  Erfurt,  on  the  southern  slope  of 
the  Thuringen  Forest,  in  the  valley  of  the 
Hasel.  It  is  situated  on  the  State  Railroad 
Plaue-Ritschenhausen  and  has  two  Evangeli¬ 
cal  and  one  Catholic  church,  synagogues,  a  city 
hall,  upper  Realschule,  law  court,  etc.  It  is 
noted  for  its  arms  manufacturing,  an  ancient 
industry.  Other  manufactures  are  porcelain, 
machinery,  ammunition,  hardware,  wooden- 
ware  and  toys,  besides  iron  foundries,  screw- 
work,  etc.  Its  records  reach  back  to  1330. 

SUICIDE,  the  act  of  intentionally  destroy¬ 
ing  one’s  own  life,  whether  sane  or  insane  — 
the  act  in  itself,  accompanied  by  the  purpose, 
is  suicide ;  the  condition  of  sanity  or  insanity 
bears  on  the  question  of  responsibility.  In  con¬ 
sidering  the  causes  which  lead  to  suicide  it  may 
be  well  to  mention  the  motives  which  deter 
from  it.  First  of  all  is  the  natural  love  of  life, 
which  leads  even  condemned  criminals,  perhaps 
awaiting  death  by  torture,  to  cling  to  the  few 
hours  or  days  remaining  to  them.  This  love 
of  life  is  in  the  very  nature  of  all  living  beings, 
and  it  is  not  always  or  even  usually  to  be 
measured  by  the  apparent  value  of  existence  to 
the  individual.  It  is  at  least  as  strong  in  the 
Digger  Indian  or  the  Kongo  negro  as  in  the 
civilized  and  well-to-do  resident  of  America  or 
Europe.  There  is  next,  among  the  more  in¬ 
telligent,  whether  religiously  inclined  or  not, 
the  sense  of  duty  to  others;  among  the  strictly 
religious,  there  is  the  dread  of  punishment  be¬ 
yond  the  grave,  and  statistics  indicate  that  this 
is  a  potent  and  prevalent  deterrent  from  self- 
destruction. 

Suicide  is  not  in  itself  a  sign  of  weakness 
of  intellect.  There  were  periods  of  depression 
in  the  Revolutionary  struggle  when  Washington 
was  despondent  almost  to  the  point  of  welcom¬ 
ing  death,  and  Bismarck  once  contemplated 
suicide.  Napoleon,  after  his  first  overthrow, 
attempted  suicide  by  taking  poison.  Hannibal 
committed  suicide.  Herndon,  Abraham  Lin¬ 
coln’s  law  partner,  relates  that  after  the  death 
of  Miss  Rutledge,  whom  Lincoln  loved,  his 
friends  watched  him  closely  for  fear  that  ((tlie 
dark  and  gloomy  weather  might  produce  such 
a  depression  of  spirits  as  to  induce  him  to  take 
his  own  life.®  Instances  might  be  multiplied  of 
the  world’s  greatest  men  who  either  committed 
suicide,  or  attempted  it,  or  were  on  the  brink 
of  it. 

Although  there  are  no  statistics  for  compari¬ 
son,  yet  the  observations  of  trustworthy  nar¬ 
rators  indicate  that  suicide  is  very  much  more 
common  among  Asiatics  than  among  Western 
nations.  Arthur  H.  Smith,  D.D.,  says  there 
are  parts  of  China  in  which  young  girls  band 
themselves  into  a  secret  league  to  commit 
suicide  within  a  certain  time  after  the^  have 


been  betrothed  or  married,  that  the  practice  of 
suicide  <(is  adopted  even  by  children,  and  for 
causes  relatively  trifling.  At  times  it  appears 
to  spread  like  the  smallpox,  and  the  thirst  for 
suicide  becomes  virtually  an  epidemic.®  China 
is  probably  the  only  country  in  the  world  in 
which  criminals  are  permitted,  or  rather  di¬ 
rected  as  an  act  of  special  grace,  to  commit 
suicide.  Before  the  Japanese  adopted  civilized 
methods  suicide  was  also  prevalent  among 
them,  the  usual  form  being  known  as  <(hari- 
kari  or  seppuku®  the  victim  disembowel¬ 
ing  himself  with  knife  or  sword.  In  India  vast 
numbers  of  fanatics  sought  death  under  the  car 
of  Juggernaut,  and  widows  on  the  funeral 
pyres  of  their  husbands,  until  the  British  au¬ 
thorities  put  a  stop  to  these  practices. 

It  is  yet  an  undecided  question  whether  edu¬ 
cation  fosters  the  tendency  to  suicide  or  not. 
Thomas  Garrigue  Masaryk  (q.v.),  first  Presi¬ 
dent  of  the  Czecho-Slovak  Republic,  when  a 
lecturer  on  philosophy  at  Vienna  in  1879,  came 
into  prominence  by  a  study  on  ((Suicide®  as  a 
pathological  symptom  of  the  condition  of  con¬ 
temporary  Europe.  He  attributed  its  chief 
cause  to  the  decline  of  religious  sentiment.  It 
cannot  be  alleged  that  education  has  anything 
to  do  with  the  epidemics  of  suicide  among  Chi¬ 
nese  women.  On  the  other  hand,  it  is  easy  to 
suppose,  and  statistics  appear  to  support  the 
presumption,  that,  other  things  equal,  a  preva¬ 
lence  of  materialism,  a  disbelief  in  things  super¬ 
natural,  and  consequent  loss  of  assurance  that 
privations  and  sufferings  here  are  to  be  recom¬ 
pensed  by  an  eternity  of  happiness  hereafter, 
tend  tc  make  men  tired  of  life  and  willing  to 
anticipate  by  a  few  years  their  inevitable  des¬ 
tiny.  Bismarck  said  that  ((if  this  world  were  the 
end  of  all,  it  would  not  be  worth  the  dressing 
and  the  undressing.®  So  far,  therefore,  as  edu¬ 
cation  helps  to  promote  materialism,  it  pro¬ 
motes  suicide.  At  the,  same  time  it  is  to  be 
remembered  that  such  men  as  Tyndall  and 
Darwin,  who  were  avowedly  in  discord  with 
accepted  religious  tenets,  regarded  it  as  a  duty 
and  a  pleasure  to  live  and  do  their  share  of 
life’s  work. 

Professor  Bailey,  of  the  Social  Science  De¬ 
partment  at  Yale,  after  examining  10,000  cases 
of  suicide,  arrived  at  the  following  conclusions : 

<(Three  and  one-half  males  commit  suicide 
to  every  female.  From  30  to  40  is  the  popular 
suicide  age,  and  the  married  are  more  apt  to 
do  away  with  themselves  than  the  single. 
Among  the  single  the  maximum  number  of 
cases  is  between  20  and  30;  among  married 
persons  between  30  and  40;  among  widowers, 
between  60  and  70,  and  among  divorced  per¬ 
sons  the  same.  In  this  country  shooting  is  the 
favorite  method  of  suicide,  poisoning  being  a 
close  second.  Hanging  is  more  popular  in 
northern  Europe,  and  drownings  in  southern 
countries.  In  Maine  most  of  the  suicides  hang 
themselves)  in  the  cities  they  jump  from  build¬ 
ings  or  bridges,  poison  themselves  or  turn  on 
the  gas;  in  the  South  they  shoot  themselves. 
Women  drown  themselves,  use  poison  and  gas. 
Women  as  a  rule  commit  suicide  in  such  a  way 
as  to  avoid  injuring  their  features.  Young  per¬ 
sons  seem  to  prefer  poison;  the  middle-aged 
shoot  themselves  and  older  people  hang  them¬ 
selves.  Despondency  leads  as  the  cause  of 
suicides  in  America.® 
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New  York  is  the  only  American  State  in 
which  attempted  suicide  is  prosecuted  as  a 
crime.  In  England  attempted  suicide  is  also 
criminal,  and  the  body  of  a  person  found  to 
have  committed  suicide  while  sane  is  debarred 
from  Christian  burial.  The  feelings  of  rela¬ 
tives  are  almost  invariably  spared,  however, 
both  in  America  and  England,  by  a  verdict  of 
the  coroner’s  jury  that  the  act  was  the  result  of 
insanity. 

Bibliography. —  Durkheim,  E.,  <Le  suicide  ; 
Etude  de  sociologie>  (Paris  1897)  ;  Gaultier, 
<Les  maladies  sociales>  (Paris  1913)  ;  Legoyt, 
A.,  (Le  suicide  ancien  et  moderne)  (Paris 
1881)  ;  Medeville,  (Le  suicide  en  droit  penaP 
(Bordeaux  1911)  ;  Morselli,  E.  A.,  <Suicide)  (in 
International  Scientific  Series,  Vol.  XXXVI, 
New  York  1882)  ;  Motta,  E.,  <Bibliografia  del 
suicido)  (Bellinzona  1890)  ;  Pfeiffer,  (Ueber 
den  Selbstmord)  (Jena  1912)  ;  Rost,  H.,  (Der 
Selbstmord)  (Cologne  1905)  ;  Strahan,  S.  A.  K., 
( Suicide  and  Insanity:  A  Physiological  and 
Sociological  Study  >  (London  1893)  ;  American 
Statistical  Association,  Publications. 

SUIDiE,  su'i-de,  the  family  which  includes 
the  pigs  (genus  Sus )  and  other  relatives,  char¬ 
acterized  by  the  rooting  snout,  bristly  coat,  large 
and  low  hind  hoofs,  peculiar  dentition  and  other 
common  features.  See  Swine  or  Hogs. 

SUIDAS,  su'i-das,  Greek  lexicographer  of 
the  10th  or  11th  century.  He  wrote  a  lexicon 
which  forms  a  kind  of  cyclopaedia  and  diction¬ 
ary,  giving  explanations  of  words,  and  notices 
of  persons,  places,  etc.,  in  alphabetical  order. 

SUIR,  shoor,  Ireland,  a  river  which  rises  in 
the  Slieve-Bloom  Mountains,  in  the  north  of 
Tipperary;  flows  in  an  irregular  course,  form¬ 
ing  the  boundary  between  Tipperary,  Waterford 
and  Kilkenny ;  passes  the  towns  of  Clonmel  and 
Carrick;  and  after  a  course  of  about  80  miles 
unites  with  the  Barrow  to  form  the  estuary  of 
Waterford  harbor.  It  is  navigable  by  vessels 
of  500  tons  to  Waterford,  and  by  large  barges 
to  Clonmel. 

SUKA-SAPTATI,  soo'ka-sap'ta-te,  San¬ 
skrit,  (Seventy  (Tales)  of  a  Parrot, >  taken 
from  Nakshabi’s.  (Tuti  NamaJ  or  Parrot  Book 
(a.d.  1320).  It  is  the  Persian  stor}'-  of  a  mer¬ 
chant  leaving  his  young  wife  for  a  70  days’ 
journey.  He  commends  her  always  to  obtain 
advice  by  consulting  his  wonderful  trained 
parrot  in  every  emergency.  The  bird’s  advice 
is  solicited  early  when  the  wife  has  tempta¬ 
tion  thrown  her  way  and  the  parrot  temporized 
with  her  by  telling  a  story  which  so  pleased  and 
flattered  her  that  she  spent  the  night  listening  to 
the  absorbing  relation.  And  with  the  sunrise  the 
advice  was  declared  by  the  parrot  to  be  con¬ 
tingent  upon  what  happened  under  the  condi¬ 
tions  that  prevailed  in  a  story  which  he  would 
recite  the  next  evening.  The  following  night’s 
story  aroused  equal  interest  in  the  wife,  but 
is  indissolubly  connected  with  another  night’s 
story  which  the  parrot  recites  so  entertainingly 
that  in  this  manner  the  luring  continuations 
of  the  tales  keep  the  tempted  wife  from  erring 
the  remaining  evenings  of  the  70  days’  absence 
of  the  merchant.  And  the  husband  returns  to 
find  his  wife  saved  from  dishonor.  Consult 
Schmidt,  (Uber  die  Suka-SaptatP  (Halle 
1898)  ;  MacDonnell,  A.  A.,  (History  of  Sans¬ 
krit  Literature*  (London  1913)  ;  Wortham’s 


( Enchanted  Parrot*  (London  1911)  contains 
several  of  these  parrot  stories. 

SUKHAVATI,  sook-ha  va-te,  Sanskrit, 
blissful.  The  Mahayana  Bu ’dhist’s  Land  of 
Bliss,  the  heaven  he  reaches  in  the  course  of 
his  transmigrations  if  a  believer  in  Amitabha 
Buddha  who  presides  over  it.  Gods  and  men 
are  here  on  a  perfect  equality,  earthly  ills  do 
not  exist  and  the  seasons  and  days  are  not 
Elevation  to  this  heaven  is  by  absolute  trust  in 
the  presiding  deity.  Consult  Suzuki,  D.  F., 

( Outlines  of  Mahayana  Buddhisms*  (London 
1907). 

SULEIMAN  PASHA,  soo-la-man'  pash'a, 
Turkish  military  officer:  b.  1840;  d.  11  Aug. 
1892.  After  entering  the  army  he  was  made 
a  major  in  1867;  colonel  in  1873,  and  general 
of  brigade  in  1874.  In  1876  he  distinguished 
himself  as  commander  against  the  Servians. 
When  the  Russians  declared  war  (1877)  against 
Turkey,  Suleiman  checked  them  at  Eski  Zagra, 
and  destroyed  his  army  in  heroic  but  vain 
attempts  to  force  them  from  the  Shipka  Pass. 
In  October  he  was  appointed  commander-in¬ 
chief  of  the  Army  of  the  Danube,  but  failed 
to  accomplish  anything,  retreated  behind  the 
Balkans,  and  suffered  defeat  near  Philippopolis 
(January  1878).  Brought  before  a  court-martial, 
he  was  condemned  to  be  degraded  and  kept  in 
a  fortress  prison  for  15  years.  The  Sultan, 
however,  pardoned  him. 

SULIMAN  (soo-le-man')  MOUNTAINS, 

India,  a  range  of  the  Northwest  Frontier* 
Province,  near  the  Afghanistan  frontier.  The 
range  consists  of  several  parallel  ridges,  of 
which  the  most  westerly  form  the  water-parting 
between  the  rivers  flowing  east  to  the  Indus 
and  those  flowing  westward  through  Afghanis¬ 
tan,  It  extends  north  and  south  from  the  Safed 
Koh  to  about  the  Bolan  Pass,  and  is  crossed 
by  many  passes,  of  which  the  chief  are  those 
of  Kuram,  Gumal  and  Sangar.  The  highest 
peak,  Takht-i-Suliman,  or  ((Suliman’s  Seat,® 
has  two  summits,  11,295  and  11,070  feet  high 
respectively.  These  mountains  are  generally 
rocky  and  precipitous,  and  their  sides  are  com¬ 
pletely  bare  of  trees.  The  passes  through  them 
are  generally  held  by  independent  tribes  in  alli¬ 
ance  with  the  British. 

SULINA,  soo-le'na,  Rumania,  the  central 
arm  of  the  Danube  delta.  In  1902  extensive 
improvements  were  completed  which  rendered 
it  a  navigable  ship  canal,  and  the  commercial 
entrance  to  the  Danube.  At  its  mouth  is  the 
town  of  Sulina,  which  is  a  free  port  with  a 
population  of  about  5,611,  and  an  extensive 
transit  trade. 

SULIOTS,  soo'li-otz,  a  mixed  people  of 
Arnaout  and  Greek  descent,  who,  to  escape  the 
tyranny  of  the  Turks  in  the  17th  century,  set¬ 
tled  in  the  mountains  near  Parga,  occupying  a 
wild  valley  enclosed  on  three  sides  by  almost 
inaccessible  mountains,  and  accessible  on  the 
fourth  only  by  a  narrow  defile.  Here  their 
numbers  had  increased  toward  the  end  of  the 
18th  century  to  10,000,  their  chief  village  being 
called  Suli.  Their  government  was  republican. 
Old  customs  were  followed  instead  of  written 
laws.  They  were  distinguished  for  the  sim¬ 
plicity  of  their  manners  and  for  their  bravery. 
Their  mother-tongue  was  the  Albanian,  but 
they  also  spoke  Greek.  They  lived  partly  by 
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the  rearing  of  cattle  and  the  chase,  and  partly 
by  plunder.  When,  after  a  struggle  of  several 
years,  Ali,  pasha  of  Yanina,  had  rather  reduced 
them  to  despair  than  conquered  them  (1803), 
most  of  them  abandoned  their  country.  But 
when  Ali  found  himself  hard  pressed  by  the 
Turks  and  deserted  by  the  Albanians,  he  re¬ 
called  the  Suliots  to  his  assistance.  When  the 
Greek  war  of  independence  broke  out,  the 
Suliots  joined  the  Greeks.  Suli  was  besieged 
by  the  Turks,  and  in  September  1822  was  com¬ 
pelled  by  famine  to  surrender.  Three  thousand 
Suliots  then  embarked  in  British  ships  for 
Cephalonia ;  the  rest  dispersed  themselves  in 
the  mountains.  The  corps  of  500  men,  raised 
and  equipped  by  Lord  Byron  at  his  own  ex¬ 
pense,  was  composed  of  Suliots,  for  whom  he 
had  a  great  admiration.  See  Bozzaris. 

SULLA,  sul'a,  Lucius  Cornelius,  Roman 
dictator :  b.  138  b.c.  ;  d.  78  b.c.  He  received  a 
good  education,  but  was  notorious  from  his 
youth  upward  for  his  excessive  dissipation  and 
debauchery.  He  served  with  distinction  under 
Marius  in  the  Jugurthine  (107  b.c.)  and  Cim- 
brian  (104-2)  wars,  and  in  93  was  chosen 
prsetor.  For  his  services  in  the  Social  war 
(90-88)  he  was  appointed  consul  (88  b.c.),  and 
the  province  of  Asia,  with  the  conduct  of  the 
war  against  Mithridates,  fell  to  his  lot.  Marius 
was  also  ambitious  of  his  command,  and  re¬ 
sorted  to  acts  of  violence  to  carry  his  point, 
by  which  Sulla  was  compelled  to  escape  from 
Rome.  But  Sulla  re-entered  the  city  at  the 
head  of  his  army,  drove  Marius  to  Africa,  and 
then  sailed  for  Greece  at  the  beginning  of  87 
b.c.  He  expelled  the  armies  of  Mithridates 
from  Europe  (86),  crossed  into  Asia  (84)  and 
was  everywhere  victorious,  gaining  plenty  of 
wealth  for  himself  and  his  soldiers,  and  forcing 
Mithridates  to  conclude  a  peace.  Marius  had 
died  in  86  b.c.,  after  proscribing  Sulla  and  con¬ 
fiscating  his  property,  but  the  party  of  Marius 
was  still  strong.  Sulla  now  hastened  to  Italy, 
and  landed  at  Brundusium  with  40,000  men  83 
b.c.  He  was  joined  by  many  of  his  friends 
who  had  been  banished  from  Rome.  He  gained 
four  battles  over  the  Roman  forces  in  person, 
and  defeated  a  Samnite  army  under  Telesinus. 
He  entered  the  city  victorious  in  82,  and  imme¬ 
diately  put  to  death  between  6,000  and  7,000 
prisoners  of  war  in  the  Circus.  Rome  and  all 
the  provinces  of  Italy  were  filled  with  the  most 
revolting  scenes  of  cruelty.  After  satisfying 
his  vengeance  by  the  murder  or  proscription 
of  thousands  he  caused  himself  to  be  named 
dictator  for  an  indefinite  period  (81  b.c.).  He 
ruled  without  restraint,  repealed  and  made  laws, 
abolished  the  tribuneship,  and  settled  his  vet¬ 
erans  in  various  parts  of  Italy.  In  79  b.c.  he 
laid  down  his  dictatorship. 

SULLINS  (sullnz)  COLLEGE,  a  college 
for  women,  located  at  Bristol,  on  the  State  line 
between  Virginia  and  Tennessee.  It  was 
founded  in  1870  by  David  Sullins,  a  minister 
of  the  Methodist  Episcopal  Church,  South,  and 
is  under  the  control  of  the  Holston  Conference 
of  that  church.  It  has  an  elementary,  a  prepara¬ 
tory  and  a  collegiate  department.  The  col¬ 
legiate  course  leads  to  the  degree  of  A.B.; 
courses  in  pedagogy  are  offered;  there  is  also 
a  business  course  of  one  year,  a  School  of  Ex¬ 
pression  and  Physical  Culture,  a  School  of  Art 
and  a  Department  of  Music.  Physical  exercise 


is  encouraged,  and  a  course  in  light  gymnastics 
is  required  of  all  students.  The  college  has  a 
beautiful  and  healthful  situation;  the  grounds 
and  buildings  are  valued  at  $75,000).  The 
students  average  annually  230,  and  the  faculty 
numbers  22. 

SULLIVAN,  Sir  Arthur  Seymour,  Eng¬ 
lish  composer:  b.  London,  13  May  1842;  d.  22 
Nov.  1900.  His  father  was  a  military  band¬ 
master,  and  taught  his  son  before  nine  years  of 
age  to  play  every  wind-instrument  used  in  the 
band,  thus  laying  the  foundation  of  the  wide 
orchestral  knowledge  afterward  displayed  by 
Sir  Arthur.  Endowed  with  a  fine  treble  voice 
he  became  a  choir-boy  at  the  Chapel  Royal ;  in 
1856  gained  the  Mendelssohn  scholarship  of  the 
Royal  Academy  of  Music,  where  he  continued 
his  musical  education;  and  in  1858  went  to 
Leipzig,  completing  his  studies  with  Moscheles, 
Hauptmann,  and  other  famous  instructors  of 
that  period.  On  his  return  to  England  in  1862 
he  at  tonce  attracted  attention  by  his  music  to 
Shakespeare’s  (Tempest.5  His  serious  works 
include  the  oratorios  <Prodigal  Son,5  and 
<  Light  of  the  World,5  anthems,  hymns,  numer¬ 
ous  favorite  songs,  etc. ;  but  his  most  popular 
compositions  are  the  Savoy  series  of  burlesque 
operettas  which  he  produced  in  conjunction 
with  W.  S.  Gilbert.  Among  the  most  popular 
of  these  are  (H.  M.  S.  Pinafore5  (1878)  ; 
(Pirates  of  Penzance5  (1880)  ;  (Patience5 
(1881);  Holanthe5  (1882);  (Mikado5  (1885); 
(The  Yeoman  of  the  Guard5  (1888),  and  the 
(Gondoliers5  (1889).  In  1886  he  set  to  music 
an  arrangement  of  Longfellow’s  <  Golden 
Legend,5  which  is  one  of  his  finest  composi¬ 
tions,  and  in  1891  produced  his  grand  opera 
Uvanhoe,5  a  masterly  work  which  did  not  win 
the  success  its  merits  deserved.  He  was 
knighted  in  1883.  Consult  Cellier  and  Bridg¬ 
man,  ( Gilbert  and  Sullivan  and  their  Operas5 
(Boston  1914)  ;  Findon,  B.  W.,  <Sir  A.  Sul¬ 
livan,  His  Life  and  Music5  (London  1903)  ; 
Lawrence,  A.,  (Sir  A.  Sullivan,  Life-story, 
Letters  and  Reminiscences5  (London  1900)  ; 
Wyndham,  H.  S.,  <Arthur  Sullivan5  (London 
1904). 

SULLIVAN,  John,  American  military  of¬ 
ficer :  b.  Berwick,  Me.,  17  Feb.  1740;  d.  1795. 
He  received,  in  1772,  the  commission  of  major, 
and  in  1775  that  of  brigadier-general.  The  next 
year  he  was  sent  to  Canada,  and  on  the  death 
of  General  Thomas,  the  command  of  the  army 
devolved  on  him.  In  this  year  he  was  pro¬ 
moted  to  the  rank  of  major-general,  and  was 
soon  after  captured  by  the  British  in  the  battle 
on  Long  Island.  He  commanded  a  division  of 
the  army  at  the  battles  of  Trenton,  Brandy¬ 
wine  and  Germantown;  and  was  the  sole  com¬ 
mander  of  an  expedition  to  the  island  of  New¬ 
port,  which  failed  through  want  of  co-opera¬ 
tion  from  the  French  fleet.  In  1779  he  com¬ 
manded  an  expedition  against  the  Indians.  He 
was  afterward  a  member  of  Congress,  and  for 
three  years  president  of  New  Hampshire.  In 
1789  he  was  appointed  a  judge  of  the  District 
Court  and  continued  in  that  office  till  his  death. 

SULLIVAN,  John  Lawrence,  American 
pugilist:  b.  Boston,  Mass.,  15  Oct.  1858;  d. 
West  Abington,  Mass.,  2  Feb.  1918.  This  re¬ 
markable  man,  who  has  not  inaptly  been 
described  as  (<the  last  of  the  gladiators,55  was 
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the  principal  exponent  of  a  science  that  seems 
to  have  passed  out  of  vogue.  Endowed  with 
herculean  strength  and  physique,  together  with 
the  necessary  concomitants  of  courage  and 
pugnacity,  his  picturesque  figure  and  exciting 
career  were  typical  of  the  ancient  gladiator. 
At  19  he  fought  his  first  battle  on  the  stage 
of  a  Boston  theatre  when  he  knocked  out  a 
pugilist  named  Scanned,  who  had  challenged 
any  man  in  the  audience.  Hereafter  he 
adopted  fighting  as  his  profession.  His  feats 
of  strength  earned  him  the  sobriquet  of  <(the 
Boston  Strong  Boy,®  and  in  1878  he  made  his 
debut  as  a  professional  by  knocking  out 
“Cockney®  Woods.  On  7  Feb.  1882  he  met  and 
defeated  Paddy  Ryan  in  a  bare-knuckle  fight 
at  Mississippi  City  for  $5,000  a  side  and  the 
championship  of  America.  Sullivan’s  trainer, 
Billy  Madden,  is  said  to  have  coined  the  now 
well-known  phrase  “knockout®  on  this  oc¬ 
casion.  His  next  important  fight  was  in  1888, 
with  “Charlie®  Mitchell  (q.v.),  ending  as  a 
draw  at  the  39th  round,  and  on  8  July  1889 
he  fought  his  greatest  battle,  that  with  Jake 
Kilrain,  at  Richburg,  Miss.  This  was  the  last 
championship  fight  in  America  under  London 
Prize  Ring  rules  and  gave  Sullivan  the  victory 
in  75  rounds.  His  contest  with  Mitchell  proved 
that  the  only  method  likely  to  succeed  against 
him  was  that  .of  agility  in  keeping  beyond  the 
range  of  his  powerful  right-hand  blows,  and  it 
was  by  adopting  these  tactics  that  James  J. 
Corbett  deprived  Sullivan  of  the  championship 
in  21  rounds  at  New  Orleans  on  7  Sept.  1892. 
This  was  his  last  contest,  after  being  cham¬ 
pion  of  the  world  for  12  years.  His  bohemian 
style  of  life  had  injured  his  magnificent  con¬ 
stitution.  In  his  later  days  he  became  an 
ardent  advocate  of  temperance  and  retired  to 
the  farm  where  he  died. 

SULLIVAN,  Sir  William  Wilfrid,  Cana¬ 
dian  statesman:  b.  New  London,  Prince  Ed¬ 
ward  Island,  1843.  He  was  educated  at  Saint 
Dunstan’s  College,  and  was  called  to  the  bar 
in  1867.  He  was  a  member  of  the  provincial 
legislature,  elected  as  a  conservative,  till  1889, 
becoming  premier  and  attorney-general  (1879- 
89),  and  being  raised  in  the  latter  year  to 
chief  justice.  Knighthood  was  conferred  on 
him  in  1914. 

SULLIVAN,  Ill.,  city  and  capital  of  Moul¬ 
trie  County,  on  the  Wabash,  the  Chicago  and 
Eastern  Illinois  and  the  Illinois  Central  rail¬ 
roads.  It  contains  the  Illinois  Masonic  Home 
and  hospital,  and  its  industrial  establishments 
consist  of  a  planing  mill,  flour  mill,  machine 
shops,  grain  elevators,  etc.  Pop.  2,621. 

SULLIVAN,  Ind.,  city  and  capital  of  Sul¬ 
livan  County,  on  the  Evansville  and  Terre 
Haute  and  the  Illinois  Central,  the  Chicago 
and  Eastern  Illinois  and  the  Chicago,  Terre 
Haute  and  Southwestern  railroads.  It  is 
two  miles  west  of  Terre  Haute,  and  has 
coal  mining  and  other  industries,  and  contains 
a  Carnegie  library,  Elks’  Home,  etc.  Pop. 
(1920)  4,489. 

SULLIVAN’S  ISLAND,  at  the  north  en¬ 
trance  to  Charleston  Harbor,  South  Carolina, 
six  miles  out  from  Charleston.  It  is  separated 
from  the  mainland  by  a  tidal  channel.  On  this 
island  is  the  well-known  Fort  Moultrie  (q.v.). 
The  island  is  about  six  miles  long.  It  is  a 


favorite  resort  for  sea-bathing.  Steam  ferry¬ 
boats  ply  regularly  between  the  city  and  the 
island. 

SULLY,  sul'i,  Alfred,  American  military 
officer:  b.  Philadelphia,  Pa.,  1821;  d.  Fort  Van¬ 
couver,  Wash.,  17  April  1879.  He  was  graduated 
at  the  United  States  Military  Academy  in  1841 
and  assigned  to  the  Second  infantry,  with  which 
he  took  part  in  the  Seminole  War  and  served 
in  the  war  with  Mexico  in  1846-47.  In  1861-62 
he  won  distinction  in  the  battles  of  Fair  Oaks 
and  Malvern  Hill ;  was  promoted  brigadier-gen¬ 
eral  of  volunteers  in  October  1862.  In  1863 
he  was  given  command  of  the  Department  of 
Dakota  and  greatly  distinguished  himself  in 
his  campaigns  against  hostile  Indians.  At  the 
close  of  the  war  he  was  brevetted  major-gen¬ 
eral  of  volunteers,  and  brigadier-general,  United 
States  army,  for  gallantry  during  the  war,  and 
was  promoted  colonel  of  the  10th  infantry  in 
1872. 

SULLY,  James,  English  philosopher:  b. 
Somerset,  3  March  1842.  He  was  educated  in 
the  Independent  College  at  Taunton  and  in 
Regent’s  Park  College,  London.  He  afterward 
studied  at  the  universities  of  Gottingen  and 
Berlin,  and  in  1871  began  to  contribute  to  news¬ 
papers  and  reviews.  From  1892  to  1903  he  was 
Grote  professor  of  the  philosophy  of  mind  and 
logic  in  University  College,  London,  and  also 
held  the  post  of  lecturer  on  education  at  the 
College  of  Preceptors.  He  published  Sensa¬ 
tion  and  Intuition)  (1874)  ;  (Pessimism:  a  His¬ 
tory  and  a  Criticism }  (1877),  containing  acute 
criticism  of  Schopenhauer  and  Von  Hartmann; 
<Illusions)  (1881),  in  the  International  Scientific 
Series;  (Outlines  of  Psychology, )  with  especial 
reference  to  the  theory  of  education  (1884)  ; 
(The  Teacher’s  Handbook  of  Psychology) 
(1886),  based  upon  the  preceding  work;  (The 
Human  Mind)  (1892)  ;  Studies  of  Childhood) 
(1895);  Children’s  Ways)  (1897);  (Essay  on 
Laughter :  Its  Forms,  its  Causes,  its  Develop¬ 
ment  and  its  Value)  (1902)  ;  ( Italian  Travel 
Sketches>  (1912). 

SULLY,  sul'i,  Thomas,  American  artist: 
b.  England,  1783;  d.  Philadelphia,  5  Nov.  1872. 
He  came  to  the  United  States  with  his  parents, 
who  were  actors,  in  1792;  studied  painting  in 
Charleston,  S.  C,  and  Richmond,  Va.,  and  in 
1806  removed  to  New  York.  In  1809  he  went 
to  London  to  complete  his  studies.  Two  years 
later  he  returned  and  settled  in  Philadelphia. 
His  reputation  as  one  of  the  leading  American 
portrait  painters  is  founded  on  numerous  works, 
the  best  known  of  which  are  the  full-length 
portraits  of  Dr.  Benjamin  Rush,  Commodore 
Decatur,  Thomas  Jefferson  and  Lafayette..  The 
Boston  Museum  possesses  his  celebrated  picture 
of  < Washington  Crossing  the  Delaware.) 

SULLY-PRUDHOMME,  su-le  prii-dom, 
Rene  Francois  Armand,  French  poet:  b.  Paris, 
16  May  1839;  d.  Chatenay,  6  Sept.  1907.  He 
studied  law,  but  turned  entirely  to  letters;  pub¬ 
lished  his  first  verses  ( Stances  et  Poemes,)  in 
1865,  and  gained  praise  from  Sainte-Beuve,  and 
followed  up  his  success  by  several  volumes, 
grave  in  manner,  with  finished  versification  and 
subtle  in  thought.  Pre-eminently  a  thinker,  he 
attempted  a  poetic  treatment  of  abstract  themes 
in  the  didactic  (La  Justice)  (1878)  and  Te 
Bonheur)  (1888).  He  also  made  a  metrical 
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rendering  of  Book  I  of  Lucretius’  (De  Rerum 
Natural  accurate  enough,  but  somewhat  ragged 
(new  ed.,  1886),  and  published  in  prose,  de¬ 
flexions  sur  l’Art  des  Vers*  (1892),  and  a  note¬ 
worthy  article  on  Pascal  in  the  Revue  des  Deux 
Mondes  (1895).  In  1881  he  was  chosen  to  the 
Academy  and  in  1882-88  his  (CEuvres 'Completes } 
appeared.  Among  the  titles  of  several  individual 
volumes  are  (Les  Epreuves)  (1866)  ;  des  Soli- 
tudes)  (1869)  ;  des  Destins)  (1872).  In  1901 
he  won  the  Nobel  prize  for  literature. 

SULPHANILIC  ACID,  Para-Aminoben- 

zene  Sulphonic  Acid,  CeEU^Qg^jjp.,  or> 

»  was  first  prepared  by  Gerhardt 

in  1845.  It  is  usually  obtained  by  heating  ani¬ 
line  with  fuming  sulphuric  acid  at  180°  C.,  for 
several  hours.  Upon  pouring  the  reaction  mix¬ 
ture  into  cold  water  a  fairly  pure  product  is  ob¬ 
tained,  which  may  be  further  purified  by  con¬ 
verting  into  the  sodium  salt  and  by  treat¬ 
ing  the  latter  with  animal  charcoal.  Sul- 
phanilic  acid  has  also  been  prepared  by 
a  patented  process  (Ger.  205150),  which 
consists  in  heating  chlor-benzene-p.  sul¬ 
phonic  acid  with  ammonia  under  pressure 
in  the  presence  of  cupric  chloride.  Under  this 
treatment  the  chlorine  atom  is  readily  replaced 
by  the  NH2  group.  Sulphanilic  acid  crystallizes 
from  hot  water  in  plates  with  one  molecule 
of  water  of  crystallization.  It  has  no  definite 
melting  point;  upon  heating  it  decomposes  be¬ 
tween  280°-300°  C.  One  part  of  the  acid  dis¬ 
solves  in  112  parts  of  water  at  15°  C.  Upon 
oxidation  with  manganese  dioxide  and  sulphuric 
acid  it  forms  quinone.  Fused  with  caustic 
potash  it  yields  aniline  and  with  bromine  water 
it  is  readily  converted  into  tribromaniline. 

Sulphanilic  acid  is  of  special  importance 
as  an  intermediate  in  the  manufacture  of  azo¬ 
dyes.  When  its  sodium  salt  is  treated  with 
sodium  nitrite  in  the  presence  of  sulphuric 
acid,  diazobenzene  sulphonic  acid  is  formed, 
which  may  be  readily  coupled  with  a  number  of 
reagents  forming  important  azo-dyes.  With 
phenol  the  diazo  compound  forms  Tropaeolin 
Y.  With  resorcin  it  yields  Resorcin  Yellow. 
With  dimethyl  aniline  it  forms  Helianthine,  the 
alkaline  salt  of  which  is  the  well-known  indi¬ 
cator  Methyl  Orange.  With  alpha-naphthol  the 
diazo  compound  forms  Orange  I,  one  of  the 
seveu  food  colors,  and  with  beta-naphthol  it 
forms  Orange  II.  Sulphanilic  acid  has  also  been 
used  for  the  manufacture  of  Resorcin  Brown, 
Azofuchsine  G,  Hessian  Brown  MM,  Benzo- 
Brown  G,  Columbia  Green,  and  Conogo  Brown 
G. 

V.  S.  Babasinian, 
Lehigh  University . 

SULPHIDE  COPPER  ORES.  The  prin¬ 
cipal  sulphide  copper  ores  of  the  United  States 
are  chalcocite  or  copper  glance  (Cu2S),  con¬ 
taining  79.8  per  cent  of  metallic  copper ;  enargite 
(CuaAsSO,  48.3  per  cent;  covellite  (CuS), 
66.4  per  cent;  chalcopyrite  or  copper  pyrites 
(CuFeS2),  34.5  per  cent;  bornite  or  peacock 
ore  (CueFeS*),  50  to  70  per  cent.  Other  sul¬ 
phide  copper  ores  of  less  commercial  importance 
because  in  small  quantity  are :  tetrahedrite 
(4Cu2S.Sb.S3),  25  to  40  per  cent  metallic  cop¬ 
per;  tennantite  (4Cu2S.As2S3),  57.5  per  cent; 


chalcanthite  (CuSCh-f-  5H20),  25.4  per  cent; 
chalmersite  (CuFe2S2)  ;  cubanite  (CuFe2S4) 
and  the  rare  carrollite  (CuCo2Si).  As  all  these 
minerals  show  evidences  of  recent  formation 
they  are  regarded  as  probably  concentrations 
from  pyrite  beds.  Chalcopyrite  and.  bornite 
seem  to  have  been  the  primary  deposits  from 
which  the  others  have  been  derived.  In  most 
localities  the  ores  are  of  such  low  grade  that 
water  concentration  is  necessary  before  smelt¬ 
ing.  Nevertheless  the  sulphide  ores  must  be 
regarded  as  the  most  important  of  all  ores  of 
copper  as  they  supply  much  the  larger  part  of 
the  metal  sold  in  the  world’s  markets. 

The  most  important  sulphide  mining  dis¬ 
tricts  are  Butte,  Mont. ;  Bisbee,  Ariz. ;  Bingham 
Canyon,  Utah;  Ely,  Nev.;  Ducktown,  Tenn., 
and  Shasta  County,  Cal.  In  the  Butte  district  of 
Montana,  the  greatest  copper  producing  terri¬ 
tory  in  the  world,  the  ores  are  mainly  secondary 
sulphides  in  fissure  veins.  More  than  half 
are  chalcocite  and  considerably  less  than  half 
enargite,  although  the  proportion  of  the  latter 
is  increasing  with  the  depth.  With  these  are 
bornite,  covellite  and  cupriferous  pyrite.  The 
primary  ores  of  this  region  were  chalcopyrite 
and  pyrite.  At  deep  levels  (2,800  feet)  are 
found  masses  of  primary  chalcocite,  far  below 
the  zone  of  secondary  enrichment.  In  Arizona 
three-fourths  of  the  copper  ores  are  sulphides. 
At  Bisbee  occur  large  masses  of  primary  ore, 
but  in  the  other  districts  the  replacement  of  the 
original  chalcopyrite  and  pyrite  with  chalcocite 
has  been  practically  complete.  In  the  Globe 
district  the  primary  ores  — pyrite  and  chalco¬ 
pyrite —  occur  in  commercial  quantities,  but 
the  largest  output  is  from  the  secondary  de¬ 
posits  of  chalcocite  on  deeper  sulphides.  In  the 
Jerome  district  the  important  ore  is  primary 
chalcopyrite.  At  Bingham,  Utah,  there  are 
large  replacement  deposits  of  pyrite,  chalcopy¬ 
rite,  sphalerite  and  chalcocite,  with  some  bornite 
and  primary  enargite.  In  some  places  covel¬ 
lite  and  tetrahedrite  are  found  with  chalcopy¬ 
rite.  At  Ely,  Nev.,  there  are  extensive  replace¬ 
ments  of  chalcopyrite  by  chalcocite,  and  also 
bodies  of  chalcopyrite  enriched  with  chalco¬ 
cite.  At  Ducktown,  Tenn.,  the  primary  ores  are 
pvrite,  chalcopyrite  and  bronite.  The  paying  ore 
bodies  are  secondary  chalcocite,  with,  second¬ 
ary  chalcopyrite  at  a  lower  level- — with  some 
covellite,  bornite  and  chalcanthite.  In  the 
Shasta  copper  belt  of  California  large  bodies 
of  massive  sulphides  are  found  along  the  bor¬ 
ders  and  within  the  areas  of  eruptive  rocks, 
chiefly  pyrite  and  chalcopyrite,  with  chalcocite 
below;  and  some  bornite  and  tetrahedrite. 

Examples  of  replacement  of  pyrite  by  chal¬ 
cocite  are  found  in  every  important  district 
producing  sulphides.  The  pyrite  first  becomes 
coated  with  a  black  stain;  later  the  chalcocite 
penetrates  it  along  cracks  and  fissures,  and 
finally  the  whole  becomes  a  mass  of  sooty  black 
chalcocite. 

At  some  of  the  sulphide  mines  all  of  the  ore 
goes  directly  to  the  roasting  furnace.  At  other 
mines  where  the  ore  is  of  lower  grade  it  is 
first  concentrated  by  mechanical  means  — 
screening,  crushing  and  separating  on  jigging 
tables.  The  flotation  process  (q.v.)  is  particu¬ 
larly  adapted  to  the  concentration  of  sulphide 
ores,  which  are  difficult  to  wet,  and  hence  have 
a  greater  tendency  to  float,  a  tendency  which 
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is  largely  increased  by  treating  them  with  oil. 
At  other  mines  the  ore  is  crushed  to  a  diameter 
of  one-fourth  of  an  inch  and  leached  with  a 
solution  of  sulphuric  acid,  made  on  the  spot 
by  the  burning  of  pyrite. 

Treatment  of  Concentrates. —  These  are 
usually  roasted  in  mechanical  roasters,  the  most 
approved  type  being  the  improved  McDougal 
furnace.  The  chemical  action  is  the  change 
from  the  sulphide  condition  to  the  oxide.  The 
iron  sulphide  present  also  becomes  the  pro¬ 
toxide  and  then  the  sesquioxide.  After  roast¬ 
ing  to,  say,  per  cent  sulphur  content,  the 
product  is  fused  in  reverberatory  furnaces  to 
form  matte  running  usually  40  per  cent  to  50 
per  cent  copper,  and  slag  running  0.30  per  cent 
to  0.67  per  cent  copper,  which  is  usually  thrown 
away  as  valueless.  The  matte  is,  as  a  rule, 
converted  without  being  allowed  to  cool  be¬ 
tween  reverberatories  and  converter^. 

Treatment  of  Lump  Ore,  Etc. —  Ores  are 
treated  in  blast  furnaces,  using  coke  as  fuel  in 
greater  or  less  amounts,  according  to  the 
smaller  or  larger  content  of  pyrite  in  the  ore. 
The  smelting  generally  practised  in  the  United 
States  is  known  as  the  ^semi-pyritic®  and  it 
takes  advantage  of  the  fuel  value  of  the  sul¬ 
phides  in  the  ore,  as  far  as  possible. 

The  fines  are  briquetted  before  charging 
them  into  the  blast  furnace,  wherever  suitable 
bonding  material  is  obtainable,  at  low  cost; — • 
for  example,  slimes  from  the  water  concentra¬ 
tion  of  the  copper  ores.  In  some  localities  the 
fines  are  sintered  and  in  others  nodulized  to 
prepare  them  for  blast  furnace  treatment.  The 
resulting  matte  and  slag  are  treated  in  ways 
similar  to  those  obtaining  in  reverberatory 
smelting. 

Converting. —  The  most  common  type  of 
converter  is  the  <(trough®  converter,  with  rows 
of  tuyeres  along  the  back,  entering  the  charge 
a  few  inches  above  the  bottom.  The  linings 
are  usually  made  of  magnesite  brick.  The  prod¬ 
ucts  of  the  converter  are  sulphurous  gases  which 
escape  through  the  flues  and  stacks ;  slag  which 
is  returned  to  the  blast,  or  reverberatory  fur¬ 
naces  ;  and  <(blister®  or  converter  copper,  which 
is  either  cast  in  pigs  or  anodes  for  electrolytic 
refining  and  the  extraction  of  gold  and  silver 
values.  For  refining,  see  Electro-chemical 
Industries. 

The  improvements  in  recent  years  in  the  sul¬ 
phide  smelting  have  consisted  in  the  adoption 
of  mechanical  roasters,  the  arrangement  of 
the  furnaces  so  that  the  product  can  be  trans¬ 
ferred  from  one  department  to  another  with 
minimum  loss  of  heat  and  with  the  least  pos¬ 
sible  handling,  and  the  enlargement  of  the  smelt¬ 
ing  units ;  for  example,  some  reverberatory 
smelting  furnaces  now  have  a  hearth  measure¬ 
ment  of  25  X  146  feet,  and  a  smelting  capacity 
of  over  1,000  tons  daily.  Blast  furnaces  may 
now  be  built  of  unlimited  length,  the  largest 
measuring  56  inches  by  87  feet  at  the  tuyeres 
with  a  daily  capacity  of  3,000  tons  of  charge; 
converters  holding  over  100  tons  of  matte  have 
been  built,  but  the  most  economical  size  seems  to 
be  of  a  capacity  of  about  80  tons.  Other  eco¬ 
nomical  practices  are  the  handling  of  slag, 
ashes,  and  other  waste  products  in  sluice  boxes 
by  water;  the  handling  of  materials  generally 
by  machinery;  and  the  saving  of  waste  heat 
from  smelting  furnaces ;  all  the  modern  appli¬ 
ances  for  handling  materials,  water,  steam, 


electricity  and  compressed  air  are  called  upon 
to  assist  in  the  operation  of  modern  plants. 
Fuel  oil  and  pulverized  coal  have  been  applied 
to  reverberatory  furnaces  with  great  success  in 
recent  years.  Developments  looked  for  in  the 
near  future  are  the  substitution  of  electric  fur¬ 
naces  for  the  blast  furnaces  and  an  extension 
of  the  hydro-metallurgical  processes. 

The  industry  is  prosecuted  on  a  gigantic 
scale  in  the  United  States;  the  amount  of  capi¬ 
tal  invested  is  enormous,  the  average  cost  of 
a  sulphide  smelting  establishment  being  $1,000 
for  each  ton  of  ore  treated  daily.  The  largest 
plant  constructed  to  date  (1919)  is  the  Anaconda 
Reduction  Works  at  Anaconda,  Mont.,  having  a 
daily  capacity  of  18,000  tons  of  ore  and  produc¬ 
ing  about  15  per  cent  of  the  world’s  output  of 
copper.  A  brief  description  of  this  smelter 
will  give  a  general  idea  of  the  operation  of  a 
modern  copper  sulphide  smelting  plant,  and  the 
immense  size  of  the  plant.  The  copper  ores, 
delivered  on  the  <(high  line®  by  the  Butte,  Ana¬ 
conda  and  Pacific  Railway,  are  first  enriched  by 
mechanical  concentration.  In  this  process  the 
useless  part  of  the  ore  is  separated  from  the 
valuable  portion  by  making  use  of  differences 
in  specific  gravity,  the  useless  part  being  sluiced 
to  the  dump  and  the  3  per  cent  of  copper  in  the 
ore  becoming  8  per  cent  in  the  concentrated 
product. 

The  fine  portion  of  this  product  is  roasted,  to 
remove  80  per  cent  of  its  sulphur,  and  is  then 
smelted  in  reverberatory  furnaces.  The  coarser 
portion  goes  to  the  blast  furnaces,  in  which  the 
burning  off  of  60  per  cent  of  the  sulphur  and  the 
melting  of  the  charge  are  done  in  one  operation. 
The  reverberatories  and  blast  furnaces  produce 
matte  (the  copper  content  of  which  ranges  from 
40  to  50  per  cent),  and  make  slag  as  a  waste 
product  which  is  sluiced  to  the  dump.  The 
matte  is  treated  in  converters,  which  deliver  an 
impure  copper.  The  last  stage  is  reached  in  the 
refining  furnaces,  which  turn  out  the  commer¬ 
cially  pure  metal;  and  this  is  shipped  to  the 
company’s  electrolytic  .  plants  at  Great  Falls, 
Mont.,  and  Perth  Amboy,  N.  J.,  where  the  silver 
and  the  small  amount  of  gold  are  separated. 
The  metals  are  then  marketed. 

The  zinc  ore  is  increased  from  an  assay  of 
12  per  cent  zinc  to  32  per  cent  by  mechanical 
concentration.  The  metallurgical  treatment  of 
this  concentrate  is  conducted  at  the  company’s 
plant  in  Great  Falls,  except  as  noted  under  the 
subject  of  roasting. 
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lurgy  of  Copper*  (New  York  1914)  ;  Peters, 
E.  D.,  Principles  of  Copper  Smelting)  (New 
York  1917)  ;  Read,  T.  T.,  editor,  <  Recent  Cop¬ 
per  Smelting*  (San  Francisco  1914)  ;  Wiard, 
E.  S.,  (The  Theory  and  Practice  of  Ore  Dress¬ 
ing*  (New  York  1915).  The  details  of  locali¬ 
ties  and  individual  copper  mines  are  to  be  found 
in  Weed’s  (The  Mines  Handbook  published 
annually  in  New  York. 

E.  P.  Mathewson. 

SULPHIDES,  compounds  of  sulphur  with 
some  other  element,  constitute  a  large  and  im¬ 
portant  group  of  minerals.  Pyrite  and  Mar- 
casite,  of  the  same  composition  (FeSa)  but  dif¬ 
fering  in  crystal  form  are  probably  the  most 
abundant  and  widely  disseminated  sulphides. 
They  are  of  no  value  as  ores  of  iron  but  are 
largely  used  in  the  manufacture  of  sulphuric 
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acid.  The  sulphides  are  the  most  important 
group  of  ore  minerals  and  include  the  lead  ore 
Galena  (PbS),  the  zinc  ore  Sphalerite  (ZnS), 
the  silver  ore  Argentite  (Ag2S),  the  copper 
ores  Chalcocite  (Cu2S),  and  Chalcopyrite 
(CuFeS2),  the  quicksilver  ore  Cinnabar  (HgS), 
the  magnetic  iron  sulphide  Pyrrhotite  (FeS) 
which  is  often  nickel  bearing,  and  many  other 
ores  of  lesser  importance.  See  Pyrite;  Galena. 

SULPHINDIGOTIC  ACID,  or  INDI- 
GOTIN  DISULPHONIC  ACID,  an  amor¬ 
phous  blue  solid  substance,  having  the  chemical 
formula  CibH8N202(S03H)2,  and  prepared  by 
heating  indigo  with  fuming  sulphuric  acid.  It  is 
readily  soluble  in  water  and  in  alcohol.  It  has 
acid  properties,  and  its  salts  are  sparingly  sol¬ 
uble  in  water.  The  sodium  salt  is  known  com¬ 
mercially  as  indigo  extract,  indigo-carmine,  or 
soluble  indigo.  As  the  color  is  not  fast  it  is 
now  seldom  used  as  a  dyestuff. 

SULPHINIC  ACIDS,  organic  acids  con¬ 
taining  the  group  SO  (OH),  with  the  sulphur 
united  to  a  carbon  atom.  Methane  sulphinic 
acid,  for  example,  which  is  prepared  by  the 
action  of  sulphur  dioxide  upon  zinc-methyl, 
Zn(CH3)2,  has  the  formula  CH3.SO(OH). 
The  sulphinic  acids,  in  general,  may  be  prepared 
by  the  action  of  zinc  dust  upon  ethereal  or  al¬ 
coholic  solutions  of  the  chlorides  of  the  sul- 
phonic  acids;  and  the  sulphinic  acids  of  the 
fatty  series  may  be  prepared  (as  in  the  fore¬ 
going  example)  by  the  action  of  the  dioxide  or 
trioxide  of  sulphur  upon  zinc  alkyls.  They 
oxidize  into  sulphonic  acids  (q.v.). 

SULPHITES.  See  Sulphurous  Acid. 

SULPHOCYANIC  ACID,  or  THIOCY- 
ANIC  ACID,  a  substance  having  the  chemical 
formula  HS.CN  for  the  normal  form.  The 
acid  form,  HN.CS,  has  not  been  isolated  but 
its  ethereal  salts  have  been  recognized,  and 
possessing  powerful  acid  properties.  The  hy¬ 
drogen  that  it  contains  can  be  replaced  by  bases, 
with  the  formation  of  a  series  of  salts  known 
as  sulphocyanides  or  thiocyanates,  most  of  which 
are  soluble  in  water.  Potassium  sulphocyanide, 
KSCN,  may  be  prepared  by  the  direct  combina¬ 
tion  of  sulphur  with  cyanide  of  potassium,  KCN. 
The  ammonium  salt  (NH4)SCN,  is  obtained 
(together  with  ammonium  sulphide)  when  car¬ 
bon  disulphide  is  heated  with  an  alcoholic 
solution  of  ammonia.  The  ammonium  salt 
is  found  abundantly  in  gashouse  liquor.  The 
sulphocyanides  of  the  heavy  metals  are  usually 
prepared  by  fusing  them  with  the  sulphides  of 
the  alkaline  metals,  preferably  potassium,  by 
double  decomposition.  The  free  acid  may  be 
prepared  by  heating  small  quantities  of  mer¬ 
cury  sulphocyanide  in  a  stream  of  dry 
sulphuretted  hydrogen  gas ;  but  its  prepa¬ 
ration  in  this  manner  is  more  or  less  dangerous, 
as  it  is  often  attended  Jby  explosions  of  some 
violence.  A  dilute  solution  may  be  obtained  by 
distilling  an  excess  of  a  sulphocyanide  with  di¬ 
lute  sulphuric  acid.  The  pure  acid  is  a  color¬ 
less  liquid  at  ordinary  temperatures,  with  a 
strong  characteristic  smell.  By  the  action  of  a 
freezing  mixture  of  snow  and  salt,  it  may  be 
obtained  in  the  form  of  crystals.  When  heated 
it  decomposes  into  hydrocyanic  acid  (HCN) 
and  persulphocyanic  acid  (H2C2N2S3).  Dilute 
aqueous  solutions  of  sulphocyanic  acid  are 
stable  at  ordinary  temperatures,  but  the  anhy¬ 


drous  acid  gradually  passes  into  the  polymeric 
substance  known  as  disulphocyanic  acid, 
H2S2C2N2.  Disulphocyanic  acid,  when  pure  and 
freshly  prepared,  is  a  waxy  yellow  substance, 
nearly  insoluble  in  water.  It  hardens  with  age, 
and  upon  the  application  of  heat  it  is  converted 
into  ordinary  sulphocyanic  acid.  Trisulphocy- 
anic  acid  is  not  known  except  through  its  me- 
thylic  salt  (Me3S3C3H3),  obtained  (with  methyl 
triocarbamide)  by  heating  methyl  sulphocy¬ 
anide  to  356°  F. 

SULPHONAL,  Diethylsulphone  Dimethyl- 

ch3  /so2c2h5 

methane  ,  was  discovered  by 

CH3  /  \  S02C2H6 

Baumann  in  1886,  and  introduced  into 
medicine  as  an  active  hypnotic  in  1888.  It  is 
prepared  by  the  condensation  of  a  mixture  of 
ethylmercaptan  and  acetone  in  the  presence  of 
hydrochloric  acid  or  zinc  chloride.  Under 
these  conditions  dimethyl  diethyl  mercaptole, 

CH3  /sc2h5 

yC  is  obtained,  which  yields  sulpho- 

ch3x  \sc2h5 

nal  upon  oxidation  with  potassium  permanganate. 
On  account  of  the  difficulty  experienced  in  handling 
ethyl  mercaptan,  the  use  of  sodium  thiosulphon- 
ate  C2HsS.S020Na,  in  the  presence  of  hydro¬ 
chloric  acid,  has  been  suggested.  This  com¬ 
pound  will  also  yield  a  mercaptole  with 
acetone,  and  from  mercaptole  sulphonal  may  be 
obtained  by  oxidation. 

Sulphonal  crystallizes  in  colorless  prisms, 
It  melts  at  125°  —  126°  C,  and  boils  without  de¬ 
composition  at  300°  C.  It  dissolves  in  15  parts 
ofQboiling  water,  and  in  500  parts  of  water  at 
15°  C.,  but  is  freely  soluble  in  boiling  chloro¬ 
form,  alcohol,  acetone,  benzene  and  toluene. 
In  doses  of  15-30  grains  sulphonal  will  usually 
induce  sleep,  although  the  time  required  for 
its  action  shows  wide  individual  variations.  It 
has  been  classed  among  the  safe  and  depend¬ 
able  hypnotics,  as  it  induces  quiet  sleep  with 
no  marked  after-effects,  but  its  continued  use 
has  in  some  instances  developed  chronic 
poisoning  with  fatal  consequences. 

The  hypnotic  action  of  sulphonal  has  been 
traced  to  the  ethyl  groups  present  in  its 
molecular  structure.  It  has  been  definitely 
shown  that  of  the  compounds  closely  related 
to  sulphonal  those  containing  no  ethyl  groups 
are  not  physiologically  active.  Thus  dimethyl- 

CH3.  /S02CH3 
sulphone  dimethyl  methane,  yC  , 

ch3  \so2ch3 

has  no  hypnotic  action.  On  the  other  hand 

ch3  x  / so2c2h5 

trional,  ,  is  more  active  than 

c2u/  \S02C2H5 

c2h5x  /so2c_h5 

sulphonal,  and  tetronal, 

C2H5/  \so2c2h5 

is  even  more  active  than  trional. 

V.  S.  Babasinian, 

Lehiqh  University. 

SULPHONIC  ACIDS,  a  series  of  acids, 
both  organic  and  inorganic,  distinguished  by 
containing  the  monovalent  radical,  S02.OH, 
also  written,  S03H.  The  inorganic  mem¬ 
bers  of  the  group  may  be  regarded  as 
derived  from  S02.OH.H  by  replacing  the 
final  H  by  a  monovalent  atom  or  radical, 
such  as  chlorine;  or,  more  generally,  from 
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n  molecules  of  SO2.OH.H,  by  replacing 
the  n  final  H  atoms  by  a  single  n-valent  atom 
or  radical.  Chlorosulphonic  acid,  C1(S02.0H), 
is  an  example  of  such  an  acid.  It  may  be  pre¬ 
pared  by  the  direct  combination  of  sulphur 
trioxide,  S03,  with  hydrochloric  acid,  and  also 
in  various  other  ways.  The  number  of  hy¬ 
drogen  atoms  replaced  depends  on  the  strength 
of  the  acid  used  and  on  the  temperature  at 
which  the  action  is  carried  on.  In  organic 
sulphonic  acids,  the  SCh.OH  group  is  joined, 
by  means  of  its  own  sulphur  atom,  to  a  carbon 
atom  in  some  organic  base.  There  arise  from 
such  combination  two  classes  of  sulphonic  acids, 
the  aliphatic  and  the  aromatic.  Only  the  latter 
series  is  of  importance  in  the  arts.  The  sul¬ 
phonic  acids  of  aromatic  compounds  play  an 
important  part  in  the  coal-tar  color  industry, 
and  they  may  be  readily  prepared  by  digesting 
aromatic  compounds  with  either  sulphur 
trioxide,  sulphuric  acid,  or  chlorosulphonic  acid. 
The  aromatic  sulphonic  acids  are  usually  pre¬ 
pared  by  boiling  the  sulphonation  product  with 
an  excess  of  calcium  carbonate,  or,  preferably, 
barium  carbonate.  The  barium  sulphate  pre¬ 
cipitated  is  separated  out  by  filtering.  The  fil¬ 
trate  contains  the  barium  (or  calcium)  salt  of 
the  sulphonic  acid.  To  this  filtrate  sulphuric 
acid  is  added  drop  by  drop  until  no  more  pre¬ 
cipitate  forms.  The  solution  is  again  filtered, 
and  the  filtrate  evaporated  to  dryness,  the  acid 
appearing  either  as  a  syrupy  liquid  or  in 
crystals,  according  to  its  constitution.  If  cal¬ 
cium  carbonate  has  been  used  traces  of  it 
will  remain  in  the  acid,  and  must  be  removed 
by  adding  alcohol,  filtering,  and  evaporating  the 
alcohol  with  gentle  heat.  Where  the  result  con¬ 
tains  two  sulphonic  acids  they  are.  usually 
separated  by  conversion  into  sulphonic  chlor¬ 
ides  by  the  addition  of  phosphorus  pentachloride 
(or  oxychloride)  and  crystallized  —  when  they 
assume  their  distinctive  forms.. 

The  aromatic  sulphonic  acids  are  strongly 
acid  in  reaction,  and  are  generally  highly 
soluble  in  water,  the  crystalline  forms  as  a 
rule  being  hygroscopic.  When  heated,  they  de¬ 
compose  gradually  without  melting.  They  are 
manufactured  in  large  quantity  to  be  converted 
into  phenols  —  readily  accomplished  by  fusion 
with  caustic  alkalies.  Consult  Benedikt, 
( Chemistry  of  the  Coal  Tar  Colors.5 


SULPHOVINIC  ACID,  or  ETHYL* 
SULPHURIC  ACID,  in  chemistry,  mono¬ 
ethyl  sulphate,  C2H5.HSO4,  or  acid  sulphate  of 
ethyl.  It  consists  of  sulphuric  acid,  for  one  of 
whose  replaceable  hydrogen  atoms  the  organic 
radical  ^ethyl,®  C2H5,  has  been  substituted.  Sul¬ 
phovinic  acid  may  be  prepared  by  heating  a 
mixture  of  equal  parts  of  strong  sulphuric  acid 
and  absolute  alcohol  to  about  212°  F.,  allowing 
it  to  stand  for  four  hours,  and  then  diluting 
the  solution  with  water,  and  saturating  it  with 
barium  carbonate,  or  as  an  alternative,  lead  car¬ 
bonate.  The  excess  of  sulphuric  acid  is 
thereby  precipitated  as  barium  sulphate,  and  the 
filtrate,  (which  contains  the  barium  salt  of  sul¬ 
phovinic  acid)  is  then  evaporated  to  crystalliza¬ 
tion.  The  crystals  of  barium-ethyl-sulphate 
thus  obtained  are  redissolved  in  water,  and 
the  barium  is  removed  by  the  addition  of  an 
exactly  equivalent  quantity  of  sulphuric  acid, 
the  filtrate  from  this  operation  being  subse¬ 
quently  evaporated  in  a  vacuum  over  a  power¬ 
ful  drying  agent,  such  as  calcium  chloride. 
Pure  sulphovinic  acid  is  a  colorless,  syrupy 
liquid,  which  mixes  readily  with  water  and  with 
alcohol,  but  which  is  insoluble  in  ether.  It  is  a 
strongly  acid  substance,  containing  one  atom  of 
replaceable  hydrogen ;  and  it  forms,  with  vari¬ 
ous  bases,  a  series  of  crystallizable  salts  which 
are  all  readily  soluble  in  water.  Its  aqueous 
solution  decomposes  slowly  in  the  cold;  and 
when  heated,  it  decomposes  with  the  liberation 
of  alcohol  and  free  sulphuric  acid.  Its  alcoholic 
solution  when  heated  yields  ether  and  sul¬ 
phuric  acid.  It  combines  with  the  salts  of 
various  organic  acids,  with  the  formation  of 
the  corresponding  ethyl  ethers,  or  esters.  Di¬ 
ethyl  sulphate,  (GHs^SCh,  is  a  compound  of 
this  character,  which  is  most  conveniently  pre¬ 
pared  by  slowly  distilling  absolute  alcohol  with 
concentrated  sulphuric  acid  in  a  vacuum.  The 
distillate  separates  into  two  layers,  the  lower 
of  which  consists  of  pure  di-ethyl  sulphate. 
It  is  an  oily  liquid  with  an  odor  resem¬ 
bling  that  of  peppermint.  It  is  insoluble 
in  water,  in  which,  however,  it  decomposes 
slowly.  If  di-ethyl  sulphate  is  heated  in 
water  it  decomposes  rapidly  into  alcohol, 
sulphuric  acid,  and  sulphovinic  acid. 
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Deacidified  using  the  Bookkeeper  process. 
Neutralizing  agent:  Magnesium  Oxide 
Treatment  Date:  February  2019 
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